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THE CRETAOEOU S FLORA

SOU THERN NEW YORK AND NEW ENGLAND.

By ARTHU R HOLL IG E .

INTRODU C TION .

S C O P E OF THI S M ON O G RA P H .

The flOra described in this monograph belongs in part to the Raritan and in part
to the Cliffwood formation of theAtlantic Coastal Plain Cretaceous

,
as repre

'

sented In
sou thern N ew York, on Staten Island and Long Island

,
and In southern New Eng

land
,
On Block Island and. Marthas Vineyard in the

,

States of Rhode Island and

Massachusetts , respectively, and these formations Within the above—described geo
graphic limi ts are collectively the equivalent of the “ Island series”of Dr . Lester F .

Ward
,
as defined by him in his paper on the Po tomac formation"L (pp . as

follows :

FromMorgan [N . J themost easterly point, the formationmay be traced northward across S taten Island
and the northern shore of Long Island, and it reappears on Marthas Vineyard In the celebrated cliffs of G ayHead. At all of these points the stratigraphical evidence Is strongly supported by paleontological evidence.

Along this most eastern line a new phase 13 seen, viz, the occurrence of concretions in thevariegated clays , in the

form ofhard ironstones , which when broken open are often found to containvegetable remains in an admirable
state of preservation. I am therefore disposed to regard these ferruginous, concretionary beds , extending from
S taten Island to Marthas Vineyard, as the very latest phase of the Potomac formation, which I shall call the
Island series , although from the similarity In the flora I am disposed to include them,

along with the Raritan
and Amboy clays , In the Albirupeanseries .

Since the date when the above was wri tten
,
our know ledge of the geology of the

region has been considerably enlarged by the discovery of new exposures and by the
critical examination and identification of the paleontological material collected

,
so

that we are now in a position to define w ith reasonable certainty the present and

probable former areal extent of the deposits of Cretaceous age in the region and to

correlate them more satisfactorily than heretoforeWith equ ivalent deposits elsewhere
In this connection the evidence derived from fossil plants has been of greatest value

,

and these it is the special object of this monograph to describe and discuss .

d Fii teenth Ann. Rept. U . S . G eol. SiIrvey (1893 1895, pp . 307—4397.
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L O C A L ITI E S WVHE R E F O S S IL P LA N T S HAVE BEEN F O U N D .

Within the areal limi ts of the islands mentioned a number of localities have
yielded fossil plants . At some they were found in place in the clays ; at o thers

,
as

morainal material more or less closely associated wi th them
,
as wi ll be described

more fu lly in the geo logical discussion .

Follow ing is a list of the localities with the characters of the, plant- bearing
deposits :

S taten Island :
G reen Ridge, clays in place.

1

Kreischerville,
'

clays in place .

Tottenville, morainalmaterial.
Richmond Valley , morainal material.
Princess Bay, morainal material.
Arrochar, morainalmaterial.

Long .
Island :

Brooklyn, morainalmaterial.
Elm Point (G reat Neck) , clays in place2
Mott Point (Manhasset Neck) , morainalmaterial.
S ea C liff , morainalmaterial.
G len C ove, clays in place andmorainal material.
Dosoris Island, morainalmaterial.
OakNeck , morainalmaterial.
C enter Island, morainalmaterial.
C old S pring , clays in place .

Lloyd Neck , morainalmaterial.
Little Neck (NorthportHarbor) , clays in plac e.

Eatons Neck , morainal material.
Montauk Point, morainal material.Block Island :Black Rock Point, morainal material.
S outheast Point, morainal material.Balls Point, morainal material.

Marthas Vineyard :
G ay Head, clays disturbed by glacial action andmorainalmaterial.
Nashaquitsa, clays disturbed by glacial action.

C happaquiddick , morainalmaterial redistributed.

Elizabeth Islands :
Naushon ,morainal material.

P RE V I O U S D E S C R IP T I O N S A N D S T U D IE S OF THE RE G ION .

The region inc ludedwithin the scope Of thismonograph attracted the attention of
geologists and o thers interested in natural phenomena before the beginning of . the

last century . The earlier scientific descriptions consist for the most part of narra
tives of explorations , with references to facts observed and conclusions deduced from
them

,
which although they sound crude and quaint to

'

day are of interest. and value
in reflecting the habit of mind which prevailed at the time they were written ,

and

when read in connection w ith later investigations and interpretations form an

ins tr uctive chapterIn the evolu tion of scientific observation and reasoning .

In 17 86 Rev . Samuel West , William Beylics , and four others formed a party to
visitMarthas Vineyard , and the account of their voyage and what they observed was
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included In two communications to Governor James Bowdoin ,
of Massachusetts

,

“

from which the following byMr . Baylies Is abstracted .

Ihave at lengthexecuted the design,which I had formed In consequenceof an invitation from theReverend
Mr West, of visiting G ay Head. In companywithhIm C ol. Pope, and two others I sailed from Bedford In an

open two
-mast boat. A northerlywind carried us down the river into themidst of the bay in an easy,

agreeable manner . A calm than coming on with a hot sun and a constant rolling of the boat, I grew exceed
ingly sick . Nothing could alleviate my feelings but a view of G ayHead, through Quicks Hole, at the distance
of about fifteen miles . A variety of colors , such as red, yellow , and white, differently shaded and combined,
exhibited a scene sufficient to captivate the mind, however distressed. We beckoned to two young
Indians whom we saw on the hilh above us . They immediately came, and by the promise of a little rum our

boatwashauled up on the beach.

-After our arrival at .thecliffswe looked round for a place of descent:
This in a little time we found.

_
_

On one side we had a
_
red, unctuous , argillaceous

'

earth; on the other
a blue, white , and yellow one variegated with gray, black , and green spots , and mas ses of

_

charcoal under our
feet. Whenwe had descended, on looking back the idea of avolcano struck us at once. Infact, it had all the
appearance of having blown out but a few days . That it was formerly a volcano was confirmed by _

al
'

further
examination. L‘arge stones whose sunfaces were vitrified, great numbers of small ones cemented t'ogether by
melted sand, and also cinders were to be seen inmany places .

'

A black, sooty powder similar to lampblack and
made use of by painters to serve the same purposes , under which a whitishmatter resembling the gypseous
earth calcined, intermixedwith the same kind of earth uncalcined, were to be found in great quantities . Besides
there are very plain marks of four or five different craters . We tarried on the island

examining the cliffs . They appeared to be composed principally of clays of all colors and unctuous
to the touch. The I ed, used as a paint, undoubtedly derives its color from the calx Of iron . The blue shoots
out copperas in considerable plenty ,

and we foundhard, heavy pieces of matter sparkling with smallgranulated
particles of a white color embedded therein . This , it is probable , will afl’ord something of the metallic kind.

Small streams of'water ran down the sides of the cliffs . Every one of these had more or
less of thevitriolic taste.

4

The bones of whales, sharks’teeth, and petrified shellfish are frequently picked up, scattered up and down
the cliff, at a considerable distance above the surface of the water. The sea, it is said, has made considerable
encroachments on this part of G ay _

Head. Within thirty years it _has swept ofl"fifteen or twenty rods . Had

Neptune thus demolished part of Vesuvius or ZEtna up to theirvery craters and laid open all their secrets , how
would the curious inEuropehave flocked from all quarters to behold a scene so full ofwonders" But G ay Head
is scarcely mentioned in Americaf

Probably the next descripti on of importance relating to any portion of the

region is that by Dr . Samuel L . Mitchill, in which the au thor discusses the geo logy
an

b

d mineralogy of
“Long or Nassau Island .

”b His statements of facts and his theo
ries in regard to them make curious reading for the modern geologist

,
and In places

may be detec ted a note of protest against the new ideas of cause and effect that were
just then begirming to be accepted . In hi s specu lations concerning the geo logy ,

for

example he says :

From a survey of the fossils In these parts of theAmerican coast, one becomes convinced that the principal
share of them is granitical, composed of the same sorts of material s as the highestAlps , Pyrenees C aucasus, and
Andes, and, like them, destitute of metals and petrifactions .

The occurrence of no horizontal strata
,
and the frequency of vertical layers , led him further to suppose

that these strata are no t secondary collections of minerals , but are certainly In a state of primeval arrangement.
a: a:

What inference remains now to bedrawn from this statement of facts, but that the fashionable opinion of

considering these maritime parts of our country as flats , hove up from the deeps by the sea or brought down
from theheights by the rivers, stands unsupported by reason andcontradicted by experience 2

aM em. Am. Acad . Arts and vol. 2 , pt . 1, 1793, pp ; 147
- 150; ibid .

,
1797 , pp . 150- 155.

bMedical Repositofy , vol . 2 d ed pp . 3254 35;
'

v01. 5, 1802 , pp . 2 12—2 15.
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Nevertheless he gives evidence further on of accurate powers of observation and

an ability to draw conclusions from fac ts which wou ld do credit to modern . investi
gators . Thus in discussing the formation Of Long Island he continues :

Amore probable Opinion is , thatLong Island and the adjacent continent were, in former days, contiguous ,
or only separated by a small river, and that the strait whichnow divides them was formed by successive inroads
of the sea, from the eastward and westward, in the course of ages .

BetweenLong Island and the continent there are several shoals , with rocks scattered over them, which are
apparently sunken orwasted islands . These remains of what was , probably, in former days , upland of as great
height as the neighboring islands afford strong evidence of the leveling power of the waves .

Nearly all who subsequently investigated the geo logy of the region recognized
that the extensions of the Coastal Plain strata of the mainland were probably repre

sented on Staten Island , Long Island , and the islands to the eastward , but at first
with poorly defined or erroneous

“

conceptions of their geologic age or s tratigraphic
relations .

In 182 3 John Finch read apaper before the Academy of Natural Sciences of

Phi ladelphia , entitled Geo logical Essay on the Tertiary Forma tion in Am erica
,

”a
in which the Raritan

,
Staten Island

,
Long Island

,
and G ay Head clays are referred

to the Tertiary period .

In 182 4 Edward Hitchcock, in his Notices onthe Geology of Marthas Vineyard
and the

'

Elizabeth Islands ,“ remarks '

that “Long Island
,
in those places Where I

have seen it
,
is unques tionably very similar in its geological structure to Marthas

Vineyard, and probably belongs to _
the same era

,

”
whi le f urther on he concludes

that theVineyard and Nantucket are the continuation of tha
’
t extensive formation

hitherto called Alluvial
,
of which Long Island has been regarded as the north

eastern limit .”
Abou t 182 5 the studies of Lardner Vanuxem and S . G . Morton resu lted in an

effort to differentiate the late formations of eastern United States
,
and in a paper

by the latter entitled “ Geological Observations on the Secondary,
Tertiary, and

Alluvial Formations of
'

the Atlantic Coast of the United States of Am erica , 0 he
mentions Manhattan Island

,
Long Island

,
Marthas Vineyard , and Nantucket . as

included in the Tertiary, although the equ ivalency of certain of the N ew Jersey
strata w ith the Cretaceous of the OldWorld is recognized .

In 1837 and 1838William W. Mather
,
in the First and Second Annual Reports

of the New York State Geological Survey,
d mentions the c lays and sands of Staten

Island and Long Island , but w ith very indefinite allusions to their probable geological
relations . In regard to the Staten Island exposure he merely says that it seems to

be
“
S imilar in its general characters to that of Cheesequake and Matavan Point , on

the Jersey shore
,
and it appears to have a simi lar geo logical position while in

regard to the clays of Long Island he remarks that they have the external charac
ters of potter

’
s clay, but he refers them to the Tertiary .

In 184 3 , in his final report ,
6 Mr . Mather arrives at more defin ite conclusions in

regard to the las t - mentioned strata and says :

a Am . Jour . S ci. , vol. 7 , 182 4, pp . 31—43.

0 Ibid .
, pp . 2 40—2 48.

C Jour . Acad . N at . S ci . Philadelphia , vol. 6, pt . 1, 182 7 , pp . 59- 71.

dAssembly Doc . N o . 161, February 11, 1837 ; ibid . , N o . 200, February 20 , 1838.

eN at. Hist. N ew York , pt ., 4 ; G eol ., pt . 1; G eol. 1st G eol.
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In 1859 Dr .William Stimpson visited Marthas Vineyard , where he co llected both
animal and plant remains and determined certain of the strata at G ay Head to be
Cretaceous in age .

a The notice in regard to this excursion ,
however

,
is verymeager .

The work of the G eo logical Survey of N ew Jersey, which was begun at about
this time

,
contributed a constantly increasing amount of information from year to

year , in its annual reports , concerning the Cretaceous deposits in that State, together
wi th occasional references to their probable extensions through Staten Island and

Long Island, affording material assistance to those who were engaged in the study
of these deposits on the islands mentioned .

In 1873 a geological map of the United States , prepared by C . H. Hitchcock and
W. P . Blake

,
was issued in connection w ith the Ninth Uni ted States Census . On it

the north shore of Long Island was indicated as Cretaceous , and in reply to a eriti
cism of this feature by J . D . Dana b a paper was read by Professor Hitchcock before
the American Association for the Advancement of Science at the Portland

,
Me

,

meeting in 1873
,
in which he says :

6 “No twiths tanding the evidenceis so probable
in its favor

,
it is surprising to observe that mine is the first published map that

colors this area correctly.

”
This discussion

,
however , prac tically ended any further serious controversy in

regard to the Cretaceous age of the Long Island strata . Evidence began to accu

mulate which cou ld no longer be ignored or controverted , and writers became more

conservative in expressing contrary opinions or conclusions . Specimens of dicoty

ledonous leaves were found at several w idely separated locali ties on Long Island
,

and although their exact geological age was not at first determined their significance
was appreciated .

The earliest record in this connection is probably to befound in the Proceedings
of the N ew York Lyceum of Natural Historyfl in the account of the meeting of

January 9 , 187 1 , where the fo llowing brief paragraph occurs :

The president, Dr. J. S . Newberry, exhibited a piece of red sandstone, containing impressions of leaves
found in excavating the foundation for the gas office inWilliamsburg [now included in the eastern district of
Brooklyn]. This

,
he said, was a specimen of remarkable interest. In its lithological character

'

s this rock
closely resembles the Triassic sandstone so much used in New York for architectural purposes ; but it con
tained numbers of very fieautifully

'

presem
'

ed impressions of angiospermous leaves . No plants of this kind wereknown to exist d uring the Trias or before the C retaceous ;
_

but we know of no such C retaceous or Tertiary
sandstone on the NorthAmerican continent. The mass from Which this specimen was taken was a bowlder
and the associated transported blocks were granite, porphyry , greenstone, dolomite, etc . , plainly referable to
well- known localities north of New York. Butno such sandstone as this was known,and it became a '

matter
of extreme interest to ascertain what was its origin.

Subsequently furthermaterial was brought to light
,
and at themeeting ofMarch

2 3
,
187 4

,
as

'

recorded in the Proceedings (ser . 2
,
No . 4

, pp . 12 6
,

it was reported
upon as fo llows :

The president [Dr J. S . Newberry] described a sandstone containing angiospermous leaves very similar

in aspect to those of the Raritan and of the Lower C retaceous in the far West, which '

occurs in bowlders at

Lloyds Neck, Long Island. This is undoubtedly the same rock with that of theWilliamsburg gas house, as
he was satisfied from comparison. It is totally unlike anything known in this vic inity , and unfortunately
has not yet been

f'fe
'

iind in situ . Whenever it is
,
some interesting light w ill be thrown on this whole question.

But its presence under these circumstances points to its existence in place at some locality not far away.

aAm. Jour. S ci. , vol. 2 9 , 1860, p . 145.
6 Proc . Am. Assn. Adv. S ci. , vol. 2 2 , pt. 2 , 1874 , p p . 131, 132 .

bAm. Jour. S ci. , vol. 6 , 1873, p . 66. d S er . 1, pp . 149 , 150.
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In 1879 Mr .WarrenUphampublished his papers on “ Terminal Moraines of the
North American Ice Sheet ,

”0
in which may be found the first comprehensive effort

to discuss the most obvious glacial phenomena of the coastal islands , w ith inci
dental reference to the basal c lays and their contorted condition in a number of

localities . In regard to the c lays on Gardiners Island he says (p .

“ Further
exploration is needed to compare these with the ligni tic beds of Block Island and

the upturned Tertiary strata of G ay Head .

In 1881Dr . N . L . Britton read a paper before the N ew YorkAcademy of Sciences
entitled “

On the Geo logy of Richmond County,
N . in which the probable

eas tward extension of the Cretaceous strata through Staten Island and Long Island
is mentioned and the prediction is made that although “

no fossil leaves or shells ‘

have been taken from the c lays of Staten Island
'

it is not improbable
that theyw ill be found at some future time

,
when the excavations "

aremore advanced
than at

. present.

In the sameyear the Natural ScienceAssociation of Staten Island cwas organized
and the investigation of local scientific matters was systematized , and the co llecting
ofmaterial and recording of facts was begun . In the Proceedings of this association
for November 10

,
1883 , may be found a paragraph to the effect that

the following objects were presented and discussed : ByMr . Hollick, fossil leaf impressions
from the shale and sandstone on the shore atTottenville. Mr. Britton spoke at some length in regard to this
discovery and stated that itwas likely to prove the'most important oneyetmade by the association. G eologi

cally it is a link in the chain connecting G len C ove, Long Island, with Keyport, N . J at each of which locali
ties similar fossils have been found. The age of the rocks containing them is _

amatter of dispute, some authori
ties referring themto the C retaceous and some to the Tertiary . It is quite possible that a careful study and

investigation of our locality may be of far more than mere local importance.

’

In the Proceedings of the same association for December 8, 1883 , the matter is
again referred to in the fo llowing communication by Doctor Britton :

The occurrence of similar fossiliferous sandstones on the beach near G len C ove, Long Island, andvicinity
has been known for some time. There they are found in precisely the same position as at Tottenville, and are

associated with extensive beds of fire clay ,
kaolin, etc . The Tottenville station is not immediately on these

clays , but they are found near by in several directions , notably at Kreischerville. That the two localities
mark outcrops of the same geological formation, and probably approximately of the same strata, is almost cer
tain . The physical structure of the G len C ove series is exactly parallel to that of certain of the clay beds of
Middlesex C ounty , N . J which are Well known to belong to the C retaceous epoch, In the absence of sufh

cient fossil evidence we can not state with absolute certainty that the two deposits are equivalent, but there
is little doubt that this will ultimately be proven and that the New Jersey and S taten Island clays , kaolins ,
lignites, etc.

,
find another and their most northern outcrop on the north shore of Long Island at or near G len

C ove.

In 1885plant remains were found in theKreischerville clays as had been antici

pated . A number of these were compared with and identified as known species
common in the New Jersey Cretaceous c lays , and the equ ivalency of the strata in the
two localities was definitely established .

d

In the meantime Mr . F . J . H . Merrill had been at work on the geo logy of Long
Island , and the resu lts of his investigations were in cluded in a paper on the subject ,

aAm . Jour . S ci . , vol . 18, 1879,
'

pp . 81—92 , 197 - 2 09.

bAnnals N ew York Acad .

‘

S ci . , vo1. 2 , 1882 , pp . 161—182 .

c N ow the S taten Island Association of Arts and S ciences .

d Proc. N at . S ci . Assn. S taten Island , vol . 1, February 13, 1826, p . 31.
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read before the New York Academy. of Sciences on November
—

7
,
1884 but the

author assumed a very cons ervative attitude in regard to the presence of any mem

ber of the Cretaceous series and merely conc luded that
From the position and strike of the C retaceous strata inNew Jersey and Staten Island it has been surmised

by geologists that they underlie Long Island throughout the Whole or a portion of
,
its extent. The locality at

which the strata most resemble the C retaceous beds of New Jersey is G len C ove , Where the clays already

descri bed are probably of this age.

During this same period Dr . J . S . Newberry began his studies of theAmboy c lay
flora of New Jersey, by means of which he was enabled to correlate these c lays with
the Dakota group of the West and the lower Atane beds of Greenland and also to
determine certain of the fossil leaves found on Long

,
Island to be specifically identical

with those fromthe Amboy ciays and thus to fix beyond further question the Creta
ceous age of the c lays of Long Island . The complete resu lts of Doctor Newberry

’
s

investigations were not published until many years subsequently} but I enjoyed the
benefit of c lose association with the author in the preparation of both the manu

script and the plates and in the collecting of material from the first inception of the

work . Doctor Newberry
’
s conc lusions in regard to the Cretaceous age of the strata

w ithin the island areas and their correlation as above noted may be found dis
cussed in the introductory chapter of the work mentioned .

At a meeting of the New YorkAcademy of Sciences , onMay 11 , 1885,Dr . F . J . H .

Merrill gave a description of the beds at G ay Head ,
- Marthas Vineyard , referring

them to the post - Pliocene or Quaternary ,
but the record consists merely of the title

of the paper read .

In 1888 a report on the geology of M arthas Vineyard , by Prof . N . S . Shaler
,

appeared? and, in the following year , one on Nantucket by the same author .

6 Both
Cretaceous and Tertiary strata were recognized as present on the former

,
but only

Tertiary and more recent on the latter . Thesewere by far the most comprehensive
works on any of the coastal islands which had been“

published up to that time
,
and

whi le all of the au thor’s deductions may not have stood the test of later discoveries ,
they mark an epoch in the investigation of the geo logy of the region and the begin
ning of carefu l and painstaking work on a modern scientific basis . In 1889 the same

au thor published a paper “
On the Occurrence of Fossils of the Cretaceous Age on the

Island of Marthas Vineyard , in which is described a limited fauna , but no
flora .

Even in the light of all the evidence above ou tlined
,
however , the presence of

Cretaceous strata throughou t the coastal islands was not universally conceded . In

1886 , on a geological map of the Uni ted States by Prof . C . H . Hitchcock
, pub

lished in connection with the American Institute of Mining Engineers
,
the Cretaceous

is not indicated on Marthas Vineyard , although it is indicated on the north shore
of Long Island ; and as late as 1891 , in

“ Correlation Papers— Cretaceous ,
”
9 Dr. C . A .

Whi te remarks (p ; 85) that :
“ Severa l persons havewritten upon ,

or referred to
,
the

a Annals N ew York Acad . S ci ., vol. 3, 1885, pp . 3414 364 .

0 Flora of theAmboy clays , by J . S . N ewberry; a posthumous work , edited by Arthur Hollick : Mon. U . S . G eol. Survey,
vol. 2 6, 1895

C Trans . N ew York Acad . S ci ., vol. 4, 1885 pp . 78, 79.

d S eventh Ann . Rept. U . S . G eol. S urvey, 1885—6 pp . 2974 363.

e Bull. U . S . G eol. S urvey N o . 53 , 1889.

I Bull. Mus . C omp . Zool. Harvard U niv., vol. 16, 1889, pp. 89-9 7 .

aBull. U . S . G eol. S urvey N o . 82 , 1891.
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discovery of Cretaceous fossils upon Long Island ; but a large preportion of these
reported discoveries lack confirmation”

It was abou t this time that ‘

the work which finally resu lted in the preparation of

this monograph may be said to have had its inception, although for several years

previously I had been engaged in the investigation of the Cretaceous strata on

StatenIsland , the resu lts of which were recorded from time to time in the Proceed
ings of the Natural Science Association of Staten Island . During the years 1889 and
1890 Mr DavidWhi te and Mr . Lester F . Ward made extensive collections of paleo
botanical material on Long Is land and Marthas Vineyard , which resu lted inthe pub
lication of two papers on the subject by Mr .White . These papers demonstrated so
conc lusively the importance of fossil plants as paleontological evidence that the

prosecu tion of this line of investigation was c learly indicated as indispensable in
the event of any comprehensive investigation of the geo logy of the region being
attempted . This materia l was‘ shortly afterwards turned over to me for critical
examination and report , but it at once became apparent that any such work wou ld
lack completeness

‘

unless it cou ld be made to include a study of all the coastal islands
and the adjacent shores . In accordance w ith this idea a systematic exp loration was
at once begun

,
beginning at Staten Island and extending eastward thr ough Long

Island
,
Block Is land

,
Marthas Vineyard , Nantucket , the Elizabeth Is lands , and

Cape C od . The resu lts of this,
exploration ,

which was carried on from year to year

as circums tances permi tted , were included in a series of _paper_
s
,
most

'

of which were
read before the

'

New York Academy of Sciences or the
'

Torrey Botani cal Club , a nd
subsequently published in the Transactions or Annals of the former and the Bu lle-

a

tin of the latter and of the New York Botanical Garden .

5 The facts recorded in
these papers form the

“basis of this monograph , and ‘in it is inc luded all that seems to

be essential to its scope as previously defined .

a Am . Jour . S ci . , vol . 39, 1890, pp . 93—101 ; Bull . G eol. S oc . Am . , vol. 1, 1890, pp . 554, 555.

b I . The paleontology of the C retaceous formation on Staten Island : Trans . New York Acad . S ci ., vol. 11 (February 2 9,
pp . 96—104 , pls . 1—4 .II . Additions to thepaleobotany of the C retaceous formation on Staten Island : T-izans . N ew York Acad . S ci. , vol. 12

(N ovember 14 , pp .
_

2 8—39 , pls. 1
—4 .II I . Additions to the paleobotany of the C retaceous feimation on S taten Island , N o 2 : Annals N ew YorkAcad . S ci. , vol

11 (October 13, pp . 4 15—430, pls . 36
—38.IV . S ome features of the drift on S tat en Island , N . Y . : Annals N ew York Acad . S ci. , vol . 12 (July pp . 91—102 pl . 1.V . Plant distribution as a factor in the interpretation of geological phenomena, with special reference to Long Island

andvicinity : Trans . N ew York Acad . S ci . , vol. 12 \(April 2 4 , pp . 189—2 02 .VI . Prelim inary contribution -to our knowledge of the C retaceous formation on Long Island and eastward : Trans . N ew

York Acad . S ci. , vol . 12 (M ay 2 2 , pp . 2 2 2 —2 37 , pls . 5—7 .VII . Additions to thepaleobotany of the C retaceous formation on Long .Island : Bull . Terrey B ot . C lub , vol. 2 1 (February
2 0, pp . 49—65, pls . 1747 180.VIII . Additions to the paleobotany of the C retaceous formation on Long Island N o . 2 : Bull .

“

New York B ot . G ard , vol. 3

(April 14 , pp . 403—4 18, pls . 70—79.

IX . S ome further noteson the geology of the north shore of Leng Island : Trans . N ew York Acad . S ci. , vol. 13 (January
2 2 , pp . 12 2 —1 30, and table of d i'stribution.

X .

“

G eological notes : “

Long Island and N antucket : Trans . N ew York Acad . S ci., vol. 15 (October 14 , pp . 3
_

—10.

X I . G eological notes : Long Island and Block Island : Trans . N ew York A-cad . SOL, vol . 16 (October 19, pp . 9—18.

X II . Notes on Block Island : Annals N ew York Acad . S ci. vol . 11 (April 2 0, pp . 55—88, pls . 2 —9.

X III . Observations on the geology and botany of Marthas Vineyard : Trans . N ew YorkAcad . S ci. , vol. 13
'

pp. 8—2 2 .

X IV . D islocations incertain portions of the Atlantic C oastal P lain strata and their probable caii ses : Trans . N ew YorkAcad . S ci , vol . 14 (October 15, pp . 8—2 0, figs . 1—5.

XV. A reé onii aissance of the Elizabeth Islands : Annals N ew York Acad'

: S ci. vol . 13 (January p
'

p . 387

8—15.

XVI. G eological and botanical notes r C ape C od and C happaqu iddick Island , Mass; Bull . N ew York Bot . G ard , vol. 2

(April 2 5, pp . 381—407 , pls . 40, 4 1.
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During this same period o ther investigators were also at work in the same

region,
wi th most of whom I had the good fortune either to cooperate or to exchange

views
,
and to whom I am indebted for valuable hints andmaterial assis tance on many

occasmns .

In 1892 Mr . P . R . Uhler published a paper entitled A S tudy of G ay Head
,

Marthas Vineyard,
”a in which ismentioned the occur rence of fossil leaves , including

S apindus, Eucalyptus G einitzi Heer , Limiodendron simplex Newb.

,
S equoia ambigua

Heer
,
and a S assafras , which are described as . having been found “

in the layers of

the alternating clay on both the wes t and the sou thwest faces of the G ay Head
chfls .

”
The au thor also remarks (pp . 2 10

,
2 11) that _

“
The structure of the G ay

Head terrane admi ts of no explanationas the resul t of mountain- building move
ments . . Such an enormous load of heavy material

,
accompanied by the

thrust and pressure of icebergs driven over the surface and stranded at intervals ,
even if an extended glacier did not exert its energy upon this weakly consolidated
elevation

,
might well have disturbed the poise of its upper beds . This

same theory had been previously advanced by Dr . F . J . H . Merrill
,
in order to ac

coun t for the contortions in certain strata on Long Island} and similar phenomena

on Block Island and Staten Island were subsequently referred to the same cause by
me in the -

papers upon the geology of those islands , mentioned in the preceding list .

L, In a paper entitled Notes on the Clays of New York State and their Economi c
Value”0 Mr . Heinrich Ries briefly mentions the Staten Island and Long Island c lays .

In regard to the former he says (p. The c lays of Staten Island are chiefly
Cretaceous , as proven by the fossils found in them . The chief ou tcrops
are at Kreischerville, Green Ridge , and Arrochar . In many instances the
clays have been much di sturbed by the passage of the ice over them

, and in some

cases the sections show overthrown anticlines . Fragmentary plant
remains were found by the wr iter . On Long Island he mentions the occurrence of
clay,

“
no doubt of Cretaceous age, at Elm Poin t and remarks that leaves are said

to have been found in it , while in regard to the Glen Cove ou tcrop he says (p .

This has longbeen known to be Cretaceous , as proved by its contained plantremains
,

which are in concretions in the clay
'

. The Northport clays are given the following
brief description only (p .

“There is a deposit of fire and pottery clay at North

port . It is of white, blue, and red color and is stratified . The layers are separated
by thin sheets of sand . The owner claims to have frequently dug up

'

leaves . This
is probably another Cretaceous outcrop .

”
In a Subsequent paperbyMr .

'

Ries on Microscopic Organisms in the Clays ofNew
York State”the author says (p .

“A number of Cretaceous plant remains

embedded in concretions have been foun d along the north shore of the island between
G len Cove and Northport, but they have been found in the clay only at the former

locality. The writer has foun d leaves (referable to Eucalyptus) in the c lays at

Northport. In this paper a number of species of diatoms are listed as
occurring in the Cretaceous clays , as follows (p .

“ In that from Northport,
which greatly resembles some of the Staten Island c lays and may prove to bee f the

a Trans . Maryland Acad . S ci. , vol. 1, 1892 pp. 2 04—2 12 .

bAnnals N ew York Acad . S ci., vol. 3, 1885, pp . 3584 60 .

cTrans . N ew York Acad . S ci., vol. 12 , 1892 , pp . 40—47 .

dTrans. New York Acad . S ci., vol. 13, 1894 , pp. 165—169.
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same age, threespeciesof diatoms were met
,
viz : Melosira granulata (Ehr . ) Ralfs .

,

Diatoma hyema
'

leK . B .

, C ocoonema parvumW. Smith ; Themost interest
ing discovery ,

however, was the finding of diatoms in the stoneware clay at Glen
C ove. The species are

‘ Melosira granulata (Ehr . ) Ralfs . [and] S tephanodiscus
niagaraeEhr .

In a bed of diatomaceous earth on Lloyd Neck the following diatoms w ere

found (p .

Melosira granulata (Ehr .) Ralfs . Naviculavarians G reg.

S tephanodiscus niagaraeEhr . Navicula Iata Brel) .

Epithemia turgida (Ehr .) Kutz . Eunotiamonodon Ehr .

Encyonema ventricosumKutz . G omphonema capitatum Ehr .

C ymbella delicatula Kutz . S tauroneis PhaenecenteronEhr .

Cymbella cuspidata Kutz . Fragilariaconstruans G run.

Naviculaviridis Kutz . Synedra affinis K . B .

Navicula cocconeiformis G reg. C ampyloneis G revillei regalis .

Navicula major Kutz . Triceratium trifoliatum .

The au thor does not make it c lear
,
however

,
whether he regards the bed as C re

tacconein age, although this is inferred from the text . His final words are (p . 169)

In the kaolin found nearKreischerville [S taten Island] were discovered a number of diatoms , whichDr .

[D. B .]Ward informs me are either C ocooneis pla centula Ehr . or C ocooneis pediculus Ehr . Their occurrence is
also of great interest, as these kaolins are known to i

bemiddle C retaceous beyond doubt .
It seems to me that the -results obtained from this hasty examination of the clays are sufficiently encour

aging to warrant a further and detailed search. The correlation of strata by means of their micros00pic
organisms has been successfully tried elsewhere, and further Work might prove it applicable to the clays of
Long Island, whose age and stratigraphic relations needmuch further elli cidation.

The Northport c lays were subsequently submitted to a more critical examination
by Mr . Ries

,
and a number of plant remains were found in them . These were sub

mi tted to me for study, and among them I was able to identify , provisionally, P ali
uru s integrifolcus Hollick

,
Laurus angusta Heer , P roteoides daphnog

‘

enoides Heer
,

Palturus sp . Myrsine sp.
,
Oelastrophyllum sp .

,
and Williamsonia

’

sp . Thi s list
,

together wi th Mr . Ries’s remarks on the c lays , i s inc luded in his paper
“
On the

Occurrence of Cretaceous Clays at Northport , Long Island a in which he says :

In a previous paper thewritermentioned this clay deposit and expressed the belief that itwouldbe found
to be of C retaceous age. Such has proven to be the case . In a recent visit to the locality a careful examina
tion of the section exposed showed that a brownish- black seam of the clay, two feet thick, contained plant
fragments in great quantity , and a few of them were sufficientlywell preserved to permit identification and

prove the Cretaceous age of the deposit beyond doubt.
All the facts included in these three papers byMr . Ries werefin ally embodied in

his “ Clays of N ew York ; their Properties and Uses ,
”b together w ith plates repre

senting some of the exposures and o thers in which the diatoms and many of the

characteristic Cretaceous leaves are depicted .

In 1894 Mr . CharlesL. Po llard published a brief account of the Elm Point , Long
Island

,
fossil leaf locality} in whi ch are enumerated the following four species :

Limodendron simplest Newb.
,
Diospyros primx

’va Heer , Magnolia alternans Heer
,

and P latanus Newberryana Heer .

a S chool of M ines Quart , vol . 15, 1894 , pp . 353, 354.

bBull . N ew York S tateMus . N o. 35, vol. 7 , June, 1900, pp . 595-G1L
cTrans. N ew York Acad . S ci. , vol. 13, 1894, pp. 180, 181.



2 4 FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND.

.In 1895Dr . F . J . H . Merrill published Notes on the Geo logy of Block Island
,

in which he conc ludes that the white c lays and sands exposed at certain localities
may be of Cretaceous age and that their folded condition was caused by glacial
ac tion. In regard to the Clay

"

Head deposit he remarks (pp . 17 , 18) that
“
in

character and position it is entirely analogous to that at Glen Cove
,
Long Island .

”
In 1896 , at the New Yorkmeeting of the National Academy of Sciences

,
Prof .

O . C . Marsh read a paper on The Jurassic Formation on the Atlantic Coast
,

”in
whi ch he advanced the theory that the c lays throughout the insu lar area

,
as well

as their equivalents in N ew Jersey ,
are probably Jurassic in age, but any evidence

to support the theory was not produced .

This paper was supplementary to two preliminary papers by the same au thor
,

on
“ TheGeology of Block Island

,

”c in which the same theory was advocated . Iri
these contribu tions the opinion was expressed that the testimony of fossil plants
was not conclusive as to the Cretaceous age of the strata .

In 1897 Prof . J . B . Woodworth read a
'

paper before the Geo logical Society of

America on
“Unconformities of Marthas Vineyard and of Block Island

,

”in which
the disturbance caused by glac ial ac tion is discussed , and in 1900 one upon Glacial
Origin of Older Pleistocene in G ay Head Cliffs ,

”
etc .

,

3 which may. be regarded as

supplementary to the one previously mentioned .

In 1899 a joint contribution appeared , by G . 0 . Curtis and J . B .Woodworth
,

entitled Nantucket , A Morainal Island ,
”f in which, besides the discussion of the

glacial deposits , there is a brief paragraph (p . 2 31 to) the effect that : “The oldest
known formation on the island is a blu ish c lay, probably of Cretaceous age .

The beds of thi s series are highly folded , as are also the strata of the same
,
and

even more recent date
,
in the islands westward to Staten Island . Opinions of

others in
,

regard to the causes of the folding are also given,
but withou t discussion .

In 1905Mr . Myr dn L . Fu ller
,
in a paper on the

“ Geo logy of Fishers Island
,
N ew

York,
”9makes incidental reference to the same phenomena in connection with the

G ay Head andBlock Island c lays . The occurrence of Cretaceous deposits , at a depth
of some 2 60 feet below sea - level

,
is inferred from the presence of a bed of blue c lay

struck at that depth in a well boring , in regard to which the au thor (p . 373) says :
“
No samples of this clay have been seen

, but the fact that it rests on the granite
instead of on a thick series of glacial gravels , as does the only known Pleistocene c lay
of the region, points to its probable Cretaceous age.

The most complete exposition of the geo logy of any part of the region was
brought out in 1902

,
under the joint authorship of F . J . H . Merrill

,
N . H . Darton

,

‘

Arthur Hollick,
R . D . Salisbury ,

R . E . Dodge
,
BaileyWillis , and H . A . Pressey, as

the New York City fo lio of the Survey} in which the entire area of Staten Island

and a portion of the adjacent area of Long Island is mapped topographically and

geo logically, with descriptive text and illustrations . The Cretaceous area of

Trans . New.York Acad. S ci. , vol. 15, 1895, pp . 16—19.

bAm. Jour. S ci. , ser. 4, vol. 2 , 1896, pp . 433—447 .

C IbidI, pp. 295- 298, 3754377 .

41 Bull. G eol. S oc. Am. , vol. 8, 1897 , pp. 197—2 12 .

c Bull . G eol. Soc. Am. , vol. 11, 1900 , pp. 455—460.

I Jour . G eol., vol. 7 , 1899 , pp . 2 26- 236.

0 Bull. G eol. S oc. 16 , 1905, pp . 367- 390 .

hDescri ption of the New York C ity district : G eologic Atlas U . S ., folio 83, U . S . G eol. Survey, 1902 .
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hardening , is a questionwhi ch has not as yet been satisfactorily answered . The coin
cidence of its abundance inconnectionwi th the moraine

,
or in Cretaceous beds more

or less disturbed by glacial action,
is significant

,
especially when compared with the

relative rarity of simi lar material inequivalent undisturbed beds ; and the fact that
masses and fragments of clay may be found which show every gradation between
the plastic condition and that of hard ferruginous shale or solid concretions wou ld
seem to indicate that these conditions have been brought about

,
at least in some

instances , from the oxidation of iron contained in the clay and in others from the accu

mulation of layers of
‘limonite around the exterior of c layfragments after these were

torn from the parent mass . Even where the shales or concretions are in place in
the c lays, as at Glen Cove and G ay Head , the c lays themselves must be regarded as
merely part of the moraine

,
representing portions of the Cretaceous beds which were

eroded and transported bodi ly or else shoved forward ‘

or squeezed upward from their
original positions by the advancing ice front and not as undisturbed strata in place.

This conspicuous feature, therefore, consisting of hardened fragments and concre
tions

,
while it must be recognized as more or less characteristic where it occurs so

conspicuously, may not always be an origina l phase of the deposit , but may in cer

tain exposures be due merely to the accident of their location wi thin the area of

glacia l disturbance .

Examples Of erosion ,
transportation,

and deformation of the C retaceous deposits
by ice action

'

are conspicuous throughou t almost the entire morainal area from
Marthas Vineyard to Staten Island . In only .two limited localities are the phenom
ena wanting . One of these is the northern or Orient .Poin t branch of the moraine on
Long Island ; the other is where the moraine rests upon the serpentine hi lls of Staten
Island . In the last—named locali ty the absence of Cretaceous material is due to the
fact that the Cretaceous deposits did not extend north of these hi lls , while at Orient
Point its absence is probably to be explained on the theory that this point represents
a second or more recentmorainal deposit , and that all of the Cretaceous material had
been previously eroded and included in the older or Montauk Point branch .

On the several islands the exact conditions under which the fossil plants occur
vary to some extent , and variations in conditions may be noted between certain
localities on the same island . Within our region the farthestnorth that any

'

C reta

ceous materi al has been positively identified is on Naushon,
the most eastern of the

Elizabeth Islands , where there is a limited amount Of plastic clay and some of the

characteristic ferruginous concretions containing ligni te, all included in themoraine.

The farthest east that any simi lar material has been reported is Chappaqu iddick,
at the sou theastern extremi ty of Marthas Vineyard, where charac teristic species of
Cretaceous plants occur in the ferruginous shaly fragments which form a large part
of the reassorted drif t material of that locali ty. Thus far no positive evidence has
been obtained of the presence of a Cretaceous flora farther to the north

,
on Cape C od,

or farther to the east
,
on Nantucket , and defini te proof that any of the C fetaceous

formations were represented in those localities at all has not been recorded
,
so far as

I am aware.

At Nashaquitsa , on Marthas Vineyard, the plant remains 'occur. in clay wnodules
,

embedded in the variegated clays of the cliff, form"

the ou tcropping
edge of a basin or trough of which the G ay Head section is part of the opposite rim.
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This clay deposit is somewhat di fferent in co loringand texture from that of any other
locali ty ,

and for that reason I have thought it possible that it might represent a
dis tinct geologic horizon. It is

,
however

,
more or less involved wi th the overlying

moraine and the adjacent sandy clays of theWeyquosque seri es , so that its exact
stratigraphic position is uncertain, and, unfortunately, the plants

'

collected are few in
number and are largely of uncertain identity . Of the 2 2 2 species described in this
monograph only 13 are listed from thi s locali ty ,

and of these four are Only pro

visionally identified and two others are described as new .

At G ayHead fossil plants occur in certain of the graysandy c lays and in the fer
ruginous nodu les and concretions , either in place or scattered in the talus accumu la
tions of the escarpment. The stratigraphic relations of the various beds represented
in this section are too uncertain for defini te conclusions on account of the tilting and
distortion to _which they have been subjec ted ; but inas

'

much as 103 species of fossil

plants— a large majority of them representing well—known Cretaceous types— have
been identified from this locality alone , the age of the beds from which they came

can not be questioned . Both
'

the Raritan and the Cliffwood formations are repre

sented oin these species .

On Block Island , at all the localities
,
the fossils were found only as morainal

material
,
in ferruginous shale or sandstone

,
but mostly in c lose association with

transported or eroded masses of plastic and ligni tic clay No organic remains of

anykind , other than the ligni te, have been found in these c lays ; but their lithologic
characters and the close association wi th them of the characteristic ferruginous
material containing Cretaceous leaves are strong presumptive evidence of their age,
especially as they lie direc tly on the line of strike between the Clays of Marthas
Vineyard on the east and those of Long Island on the west .

On Long Island the loca lities where Cretaceous fossil plants have been found
are scattered throughout the hills from Montauk Po int to Brooklyn . At most of
these localities the plants occur in the moraine

,
and careful investigation wou ld

undoubtedly resu lt in making known a number of others
,
so as to include practi

cally the entire morainal area .

On Little Neck
,
in Northport Harbor, and at Co ld Spring, impress ions of

leaves occur in the c lays , while at Glen C Ove numerous spec imens have been found
in a layer Of ferruginous shale

,
interbedded w ith the c lays . This shale i s more or

less fr actured and slickensided , apparently representing a fau lt line o r shear plane
in the clay ,

along which atmospheric waters perco lated, oxidizing the irch '

in the
c lay _

and transforming it into a thin layer of f erruginoris shale along the line of

fracture . At this locality the c lays are not only disturbed .as a whole and more or

less tilted
,
but they are also locally disturbed by landslips , the eflects of which may

be seen in the changes which take place from year to y ear on the face and at the

base of the bluff . Next to the G ay Head exposure this is the locality which has
yielded the greatest number of fossil plants . They occur in the layer of shale above
mentioned

,
and also in the fragmen ts which have been eroded from the exposur e

and scattered along the beach .

At S ea Cliff
,
nearMott Point on Manhassett Neck

,
and at Elm Point on Great

Neck, clays are exposed , but no fossil leaves have been found in them . At the

locality first mentioned thematrix in which the leaf impressions occur is exactly
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similar to the Glen Cove shale
,
but its outcrop has not been located . The material

is abundantly represented in the morainal deposits of the vi cinity, and practically
the same conditions prevail at the o ther two localities . In no ins tance can even
the clay exposures be defin itely identified as outcrops , but they apparently are

isolated masses which have been torn from the underlying beds and deposited as

great c lay bow lders in the moraine . The differences between these large masses

and smaller ones
,
and between the fragments that are partly and those that are

wholly oxidized
,
are differences in degree only,

and all are c learly the resu lt of
glacial erosion and transportation .

On Staten Island the clays at Kreischerville and Green Ridge contain quan
tities of lignite and numerous leaf beds . At the latter locality they are in place
and only the surface of the exposure has sufl’ered any disturbance . At Kreis cher
ville the beds appear to have been redeposited to a considerable extent

,
as the plant

remains often occur in lenses or pockets and the accompanying sandy layers are

conspicuously cross - bedded . Am ber and charred wood
,
in considerable abund

ance
,
are mixed w ith the vegetable débris at this locality,

as recently described by
me in a paper on The Occurrence and Origin of Amber in the Eastern ~U nited

At a ll the other Staten Island localities small masses of what are apparently
Cretaceous C lays and sands occur in the moraine

,
but at these localities the fossil

leaf impressions have been -found only in the accompanying ferruginous shales and

concretions .

The former presence of not only the Cliffwood but also higher formations
,

throughou t the insular area, is also proved by the occurrence of Cretaceous inverte
brate fossils inthe moraine on Staten Island

,
Long Island

,
and Block Island

,

b in

addition to the well—known occurrence of simi lar fossils
,
together with vertebrate

remains
,
in place, in the G ay Head section on Marthas Vineyard , and scattered

morainalmaterial at Indian Hill and C happaquiddick.

c None of these fossils
,
how

ever
,
has been found anywhere in any of the plant - bearing beds , so far as I am

aware
,
and they have therefore proved of no value as correlation factors in connec

tion wi th these deposits . The poin t of greatest interest in connection with them
is probably the fact of their occurrence atArrochar , on Staten Island , and at Brook
lyn,

on Long Island , indicating a former overlap of upper Cretaceous strata in that
vicini ty, which must have extended throughou t the area now occupied by N ew
York Harbor , the East River , and probably a part of the Hudson River Valley,
but was later entirely eroded .

C O R RELAT IO N O F TH E IN S U LAR A N D A LL IED FO RM AT IO N S .

The stratigraphic position of the formations discussed in connection wi th this
monograph may be understood by reference to the following table

,
in which are

set forth the views of a number of recent authorities :
4 Am. N aturalist, vol. 39, 1905, pp . 137—145.

DHollick , A . , Trans . N ew York Acad . S ci. , vol 11, 1892 , p . 98; ibid ., vol. 15, 1895, pp . 3- 5; ibid ., vol. 16, 1896, pp . 11 and 16.

cLyell, Travels in North America , vol. 1, 1845, pp. 2 03 Am. Jour . S ci., vol. 2 9 , 1860, p . 145; S haler, Bull .
Mus. C omp . Zool. Harvard , vol. 16 , 1889 , pp . 89 - 97 ; Hollick , Trans. N ew York Acad . S ci. , vol. 13, 1893, p . 16 ; Bull. N ew York
Bot. G ard , vol.

’

2 , 1002 , pp. 400 Woodworth ; Bull . G eol. S oc. Am., vol. 11, 1900, pp . 459—460 ; Brown, Am. Jour . Sci ., vol.

20. 1905, pp. 2 294 38.
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From an analysis of the above table it may be seen that so far as the insu lar

plant - bearing formations are concerned they occupy a position whi ch is included in
the plastic clays and c lay marls of Whi te

,
the Raritan and Cliffwood formations of

Ghrk, and the Newer (upper) Potomac of Ward . A slight differenc e of opinion
may be noted in regard to the exact geo logic age to which these formations are

referred
,
but there is a general agreement in regarding the Raritan and Cliffwood

beds
,
respectively,

as the summi t of the Lower Cretaceous and the base of theUpper
Cretaceous , and this accords with the paleobotani cal evidence, as indicated m the

last co lumn of the table
,
and as will be more fu lly set forth in the botanical discus

sion . It may also be pertinent to remark in this connec tion that this evidence has
not hi therto been adequately presented , and that possibly some S light modification
of the views of the au thors quo ted might have resu lted if all the facts now in our

possession had been known to them .

In N ew Jersey successively higher horizons in the Raritan formation are repre

sented by the plant - bearing deposits at -Woodbridge, Sayreville, Sou th Am boy,
and

Morgans
,
all

,
of which places are on or near the coast . The Cliffwood formation

,

w ith possibly a part of the M atawan
,
is exposed in the bluff at C liflwood . The

plant - bearing deposits on the islands
,
whose flora is described in this work

,
have

varying limi ts at different localities
,
inc luding the Cliffwood formation and possiblyhigher horizons w ith varying amounts of the Raritan . The apparent relationships of

the beds at the difl erent localities are approximately shown in the following diagram :

Approximate relationships of beds at the difi
'

erent localities .

N ew Jersey localities . Island localities .

C lif
‘
fwood.

Woodbridge.

The 2
”between Cliffwood and Morgans indicates a possibly intermediate bed

whose flora has not yet been
'

critically studied
,
and the upper indicates that

some of the plant - bearing beds in the bluff at C lifl
'

wood may lie above the formation
of that name .



DE S C RIPTION S OF SPE C IE S .

PTERIDOPHYTA .

O rder F IL I C A LE S .

Family G LEICHENIAC EZE.

GLE IC H EN IA G RAC ILIS Heer 2
“

P] . I, fig . 9 .

Gleielzenia gracilis Heer , Fl. Foss . Arct.

,
vol. 3 (Kreide 1874 , pt 5

2
, pl 10 , figs . 1— 5, 6a

— 1
'

l ; pl. 2 6 , figs .

13b, 130 , 13d ;
“ Gleichenia gracilis Heer Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p . 57 ,

pl. 3, fig . 3 .

This specimen is too Imperfect for ’satisfactory comparison wi th any descriptions
or figures

,
and it is too fragmentary to serve as the basis for a description of a new

species . It is possible that it may represent a larger , lower portion of a frond of

Gleichenia gracilis than is depic ted in any of Heer
’
s figures of that species (loc .

and it may also be compared w ith G
"

. acutiloba Heer“, from whi ch SpecieS
'

also it
seems . to differ mostly in the smaller size of its pinnu les

Locality: Black Rock Point , Block Island . Collected by Arthur Hollick.

Specimen in Mus . N ew York Bot . Gard .

GLE IC HE N IA PROTO G ZEA Debey and Ettingshausen ?

P] . I
,
fig. 8.

G leichenia pfotogaea Deb. and Etta ,
Denkschr . Wien Akad. Wissensch. , Malh.

—Naturwiss vol. 17 (U r
‘

welt.
Acrobryen Kreidegebirg. Aachen undMaestricht) , 1859 , p . 191

, pl. 1, figs . 11 , 12 , g, h.

This fragment
,
although too small for satisfactory identification Or comparison ,

is certainly referable either to this or to one of the c losely allied Species of Gleichenia
from the Cretaceous of Greenland , Sw itzerland , and Europe fi

Locality : G ay Head
,
Marthas Vineyard . Collec ted by Ar thur Hollickf Spec

imen in Mus . N ewYork Bot . Gard .

Family CYATHEAC EZE.

THYR S O PTER IS G REVILLIO ID E S (Heer) _
n . comb .

Pl. I , figs . 10—13 .

S phenopteris grevillioicles Heer, Fl. Foss . Aret.
,
vol. 3 (Kreide

-

1874 , p . 34 , pl. 11 , figs 10, 11 ; White ,Am.

Jour . S ci. , vol. 39, 1890 , p. 97 , pl. 2 , fig. 1 ' Hollick,
Bull. G eol. S oc . Am.

,
vol. 7

,
1895

, p . 13

G revillea tenera Velenovsky ,
Fl. BOhm. Kreideform.

, pt. 4 , 1885, p . pl. 7 figs . 9
,
14 , 16 .

aN eueDenk sch . S chw . G esellsch .
, vol . 2 4 (F1. Quedlinburg) , 1872 , p . 5, pl . 1, figs . 2 , 2 b ; Fl. Foss . Arct . ,vol . 3 (Kreide

p .

'

97, pl . 2 6 , figs . 14 , 14b.

bG . .c omptoniafolia (Deb . and Etts .) Heer , Fl . Foss . Arct .
, vol . 3 (Kreide 1874 , p . 49 , pl . 11, figs . 1, 2 (=D idymosom s

comptoniifolius Deb . and Etts , Denkschr . Wien Akad .
, etc .

, vol . 17 , 1859, p . 186 , pl . 1, figs . 1

G . delicatulaH eer , ibid . , p . 54 , pl . 9, figs . Me, Hi ; pl. 10, figs . 16 , 17 .

G . N auckho/fi Heer , ibid . , p . 90, pl . 2 5, fig . 4 .
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These remains are undoubtedly identical w ith those described by Heer from
the Cretaceous of Greenland and by Velenovsky from the Cretaceous of Bohemia .

That they belong with the ferns can hardly be questioned , and I have referred them
w ith but little hesitation to the“

more modern genus Thyrsopteris rather than to the
Paleozoic genus S phenopteris , which latter is , in part at least , now included in the

order C ycadofilicales .

The possibility of relationship between these fragments of sterile fronds and the
fertile fronds next described under the name Onoclea inguirenda (Hollick) might per
haps be suggested , but so far as the facts now in our possession are concerned any
discussion of such possible relationship wou ld be of but little value . It may, how

ever
,
be pertinent to recall that several species of fertile fronds , similar in appearance

to those of Onoclea
'

,
have been included by Heer in the genus

,

Thyrsopteris , refer
ences to which 'may be found under the discussion of Onoclea inquirenda in this
monograph .

Locality: G ayHead ,MarthasVineyard . Collected by DavidWhi te . Specimens

in U . S . Nat . Mus .

Family POLYPODIAC EE .

ON O C LEA IN QU IREN DA (Hollick) 11 . comb .

P] . I , figs . 1
'

—7 .

C aul inites inquirendus Hollich, Bull. New York vol. 3, 1904 , p 406 , pl. 70, fig . 3.

Fruit
,
composed of round carpels orspores,

”Hollick
,
Bull . TorreyBot. C lub, vol. 2 1, 1894 , p. 63, pl. 180, fig. 11.

Remains consisting of a simple straight stem (rachisZ) , w ith pinnately arranged branchlets (pinnael)
about 1—2 centimeters in length, bearing on each side a single row of spheroidal capsules (soriZ) 1 millimeters
in diameter.

The above amended description is given for the reason that the original descrip
tion was inadequate, having been based upon very fragmentary and incomplete

material . The figure whi ch accompanied this description 1s reproduced on Pl . I
,

fig . 5. It apparently represents dismembered parts of an imm ature specimen. It
was included by me in the monocotyledonous genus C aulinites on account of its

similarity in appearance to the figures of 0 . fecundas Lesq ,

"
although its probable

relationshipwith the ferns was recognized , and the reference of 0 . f ecundas to the
genus Onoclea

,
by Knowltonf

’was mentioned .

With the aid of the additional material now in our possession we are enabled to
form a better idea of the general appearance of the organism and may consider it
and other similar remains as apparently representing the fertile fronds of ferns , and
the question of botanical relationship is thus reduced to that of the fern genus
which they most nearly resemble.

Some of the smaller detached portionsof our specimens resemble Osmunda

petiolata Heer
c
and 0 . Obergiana Heer,d from the Cretaceous of Greenland

, and com

a
'
I‘ertiary Flora, pl. 14 , figs . 1—3.

0 Bull. U . S . G eol. S urvey N o. 152 , p . 153.

0 Fl. Foss. Arct. , vol. 3 (Kreide p . 57 , pl. 3, figs. 2 c, 2 d.

6 Ibid., p. 98, pl. 2 6, fig . 9d .
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is C ycloptem
’

s tenae- striata Heer“ from the Cretaceous of Portugal , whichmay be more

or less satisfactorily compared with "

our fig . 15. This species was subsequently
referred by the same author to the genus G inkgo and was inc luded

,
with somewhat

similar remains from the Cretaceous of Greenland, under the name G tenucctri ata

Heer
,

b but their relationship i s not very apparent , and whi le our species might be
regarded as generically related to the former

,
it cou ld hardly be so considered ln con

nection with the latter . In any event the genus M cwsilea wou ld seem to be the one

which possesses external leaf characters most nearly like those of the fossils .

Another organi sm to which attentionmaybe called on account of its general super
ficial resemblance to those just mentioned is S phenoglossum quadrifolium Emmons

,

c

from the Triassic of North Caro lina , a plant of uncertain botanical relationship which
Fontaine subsequently suggested renaming A ctinopteri s gaaclrifoliatafl regarding it
as probablya fernand comparing itwithA .peltata (G 6pp . ) S chenk f’ Ward also refers
to this speciesunder theheading “ Plants of doubtful affinity”in his first paper on the
“ Status of the Mesozoic Floras of the United States ,

”f and the figure which accom

panies his discussion is decidedly suggestive . It is unfortunate
,
however

,
that in no

instance is the nervation any more c learly defined , either in the description or in the

figure, than it is in ours .

Locality. Manhassett Neck , Long Island , Pl . I , figs . 14 16 . Collected by A . E .

Anderson
,
for whom the species is named . Specimens ln Mus . New York Bot. Gard .

G ay Head , Marthas Vineyard , Pl . I, figs . 17 18 . Collected by David Whi te.

Speclmens 111U . S . N at. Mus.

SAG ENOPTERIS VARIA B IL IS (Velenovsky) Venenovsky?
Pl. I , fig . 2 2 .

S agenopteris variabilis (Vel. ) Vel. , Abb. K . Bohm . G esellsch.Wissensch.

,
vol. 3 (Kvet . C esk. C enomanu) , 1889,

p. 40.

Thinnfeldia variabil is Vel. , G ymnosp . Bohm . Kreideform .

,
1885, p . 6 , pl. 2 , figs . 1—5; pl. 3, fig. 12 ; Hollick,Bull . New York Bot. G ard , vol. 2 , 1902 , p . 403 , pl. 4 1, fig . 12 .

Not T. variabilis Fontaine , Mon. U . S . G eol. Survey ,
vol. 15 (Potomac or younger Mesozoic FL) , 1889, p. 110,

pl. 17 , figs . 3- 7 ; pl. 18, figs. 1— 6 .

It is possible that thi s specimen shou ld be referred to Marsilea Andersoni Hollick
,

the species last described, but as the nervation characters of the latter are not well
defined

,
I have thought it advisable

, pending the possible discovery of better

p reserved specimens , to regard themmerely as closely related .

Locality. Chappaquiddick, Marthas Vineyard Collected by Arthur Hollick.

Specimen in Mus . New York Bot. Gard .

a C ont . Fl. Foss . Portugal, 1881, p . 45, pl . 19, fig . 5.

bFl . Foss . Aret. , vol. 6 (abth. 1882 , p . 14 , p l. 2 , fig . 12a .

0 G eol. Rept. M idland C ounties N orth C arolina , 1856 . p . 335, pl 1, fig . 2 .

“li on. U . S . G eol. S urvey, vol . 6 (C ont. O lder Mesozoic Fl. Virginia) , 1883 , p . 12 1, pl. 52 , fig . 3.

e Foss . Fl. G renzsch . Keupers u . Lias Frankens, 1867 , p . 23 , pl . 6, figs . 3—5.

[ Twentieth Ann . Rept. U . S . G eol. Survey, pt . 2 , 1900, p . 310, pl. 47, fig . 2 .



DESCRIPTIONS OF SPECIES .

SPERMATOPHYTA .

C la s s G YM N O S P E R M ZE .

O rder C YC ADA LE S .

Family C YC ADACE/E

PODO ZAM ITE S LAN C EOLATU S (Lindley and Hu tton) S chimper .

Pl. II , fig . 1 .

Podozamites lanccolatus (Lind. and Hutt.) S chimp.

,
.

Paleont. Veg , vol. 2 , 1870 , p. 160.

Zamia lanceolata Lindl. and Hutt. , Foss . Fl. G reat Britain,
vol. 3 . 1837 , pl. 194 :

Podozamites angustifolius (Eichwald) S chimper. Newberry,Mon. U . S . G eol. Survey ,
vol. 2 6 (F1. Amboy C lays) ,

1895 p. 44 , pl. 13, fig . 2 ; Hollick, Bull . New York Bot. G ard.

,
vol. 3, 1904 , p. 4 10 , pl. 7 1 , fig . 8.

This specimen,
the only perfect cycad leaf thus far found wi thin the area covered

by this work, is apparently identical with the specimen from Woodbridge
,
N . J

described and figured by Newberry
”
as P . angustifolius (loc . to which species I

also formerly considered our specimen to belong . A more carefu l comparison,
how

ever
,
has led me to believe that these determinations were erroneous

,
especially after

comparison with‘

Velenovsky
’
s figures of P . lanceolatus from the.

Cretaceous of

Bohemia ,
“
and Heer’s from the Jurassic of Siberia ]? This wou ld imply a consider

able vertical range for the species , but no greater than is known in some other per
sistent specific types , and in this connection it is of interest

"

to record that in Alaska
there has been found a fossil flora in which apparently

‘Jurassic species of cycads are
associated with undoubted Cretaceous angiosperms .

c

Locality : Glen Cove, Long Island . Collected by Ar thur Hollick. Specimen

in Mus . New York Bot . Gard .

PODO ZAM ITE S sp .

Pl. VI , figs . 1—3 .

Podozamites sp .

, Hollick, Bull . Torrey Bot . C lub , vol: 2 1, 1894 , .p. 62 , pl. 180 , fig . 4 ; Bull. New York Bot. G ard.

vol. 2 , 1902 , p . 401, pl. 4 1, figs . 8, 9 .

These, and a few other simi lar fragmentary remains
,
which probably repre

sent leaves of cycads , are not very abundant in our collections
,
although several

spec ies have been recorded from the c lays and c lay marls of New Jersey, by N ew

berry
d
and by Berryf to some one or another of which ours might. be referred .

Locality. Chappaquiddick, Marthas Vineyard , Pl . VI, figs . 1
, 3 . Collected

by Arthur Hollick. Specimens in Mus . New York Bot. Gard .

G len
'

Cove , Long Island, Pl . VI , fig . 2 . Collected by Ar thur Hollick. Speci
men in Mus . N ew York Bot . Gard .

a G ymnosp . Bohm . Kreideform ., pl. 2 , figs. 11—19, 2 4 in part.
bFl . Foss . Aret. , vol. 5 (Nachtr. J'ura—Fl. Irkutsk) , 1878, pl . 5, figs. 1—10.

6 Manuscript rept. by Dr. F . H . Knowlton, U . S . G eol . S urvey, on specimens collected
‘

by A. J . C ollier in 1902 . Thi s asso

ciation of fioras was subsequentlyverified by means of specimens personally collected in 1903 at C ollier’s locality on Yukon
River .

d P odozamites angustifoh’us (Eichw .) S chimp . , P . acumi
'

natusHollick, and P .marginatus Heer. Mon. U . S . G eol . Survey,
vol. (1896) (F1. Amboy C lays) , pp . 44 , 45, pl . 13, figs

“

. 1- 7 .

eP odozami
'

tes marginatus Heer . Bull . N ew York Bot . G ard . , vol. 3, 1903, p . 99, pl_ . 46, figs . 1—3 .
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O rder C O N IFERALE S .

Family G INGKOACEZE.

C ZEKANOWS KIA D IC HO TOMA (Heer) Heer ?
P] . v,

fig. 7 .

C’zekanowslcia dichotoma Heer, Fl. Foss . Arct. , vol. 6 (abth. 1882 , p . 14 , pl. 2 , figs . 12 h, I2 C °

pl. 3, fig . 1 .

S clerophyllina dichotoma Heer, ibid.
, vol. 1, 1868, p . 82 , pl. 44 , fig. 6 ; vol. 3 (Kreide 1874 , p 59

, pl. 17 ,
figs . 10 , 11, 11b; pl. 2 0 , fig . 6d ; Hollick, Bull. New York Bot. G ard. , vol. 2 , 1902 , p . 404 , pl. 4 1, fig. 10 .

Thi s specimen is too fragmentary for other than a provisional identification,

but it resembles some of the dismembered specimens depicted by Heer , especially
those in his figs . 10 and 11

, pl. 17 (10 0 .

Locality: Chappaqu iddick, Marthas Vineyard . Collected by Arthur Hollick.

Specimen in Mus . New York Bot . Gard .

BAIERA G RAN D IS Heer ?
Pl. II , figs . 44—46 .

Baiera. grandis Heer, Fl. Foss . Aret. , vol. 3 (Kreide 1874 ,

-

p . 3 , fig . 4 .

The specimens from which these figures Were drawn were selected from among a
number of others ,all of them either fragmentary or else ill defined . Fig . 4 4 represents
a dis torted specimen

,
in which part of the margin is bent underneath . It is there

fore of little value for comparison ; but figs . 45 and 4 6 agree qu ite well with Heer
’
s

figure above quoted . Whatever genus "

or species may be represented by these
remains it was evidently a more or less common element in the Cretaceous flora of
“

this region
Locality . Gay Head , Marthas Vineyard . Co llec ted by David Whi te . Speci

m ens in U . S . N at . Mus .

PROTOPHYLLO C LAD U S S U B INTE G RIFOLIU S (Lesquereux) Berry.

P] . V,
figs. 1—6 .

Protophyllocladus subintegrifolius (Lesq .) Berry, Bull. Torrey Bot. C lub . vol. 30, 1903 , p . 440 ; ibid.
, vol. 31,

1904 , p. 69, pl. 1, fig . 5.

Phyllocladus subintcmifolius Lesq .
,
Am. Jour . S ci. , vol. 46 , 1868, p. 92 .

Thinnfcldia Lesquereumiana Heer, Fl. Foss . Aret. , vol. 6 (abth. 1882 , p . 37 , pl. 44 , figs 9 , 10 , pl. 46 , figs .

1—12 b; Hollick,
Trans . New YorkAcad. S ci. , v0 .1 11, 1892 , p 98, pl. 3 , fig. 6 ; Bull . G eol. S oc . Am. , vol.

"

4 ,

1895, p. 13 ; Annals New York Acad. S ci., vol. 11, 1898, p . 58, pl. 3 , figs. 4 , 5; ibid.
, p. 4 19 , pl. 36, fig. 6 ;

Newberry, Mon U . S . G eol. Survey, vol. 2 6 (F1.Amboy C lays) , p. 59, pl. 11, figs . 1 17

Thinnj
‘
eldia mlbintcgrifolia (Lesq .) Knowlton,

Bull . U . S . G eol. Survey No . 152 , 1898, p. 2 2 8; Hollick, Bull .
New York Bot. G ard , vol. 2 , 1902 , p. 403, pl. 4 1 , figs . 13 , 14 .

This species was evidently an important element in the Cretaceous flora of

North Am erica . It is represented in the collections of Heer from Greenland and

o f Lesquereux and o thers from the western United States . It has been found in
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the clay marls of New Jersey ; it is one of the most abundant Species in c lays of that
State, and a number of specimens have been co llected on Staten Island , Block
Island, and Marthas Vineyard .

Locality: Black Rock Point, - Block Island
,
Pl. V,

figs . 1
,
2 . Collected by

Arthur Hollick. Specimens in Mus . N ew York Bot. Gard .

Chappaqu iddick , Marthas Vineyard , Pl . V,
figs . 3

,
4 . Collected by Ar thur

Hollick. Specimens in Mus . N ew York Bot. Gard .

Tottenville , Staten Island , P] . V,
fig . 5. Collected by Arthur Hollick. Speci

men ln
_

Mus: Staten Island Assn . Arts and S ci .

Princess Bay,
Staten Island

,
Pl . V; fig . 6 .

,
Collected by Arthur Hollick.

Specimen in Mus . Staten Island .As sn . Arts and S ci.

Family PINAC EZE.

DAMMARA BOREAL IS Heer .

Pl. II , figs . 2
'
— 11 in part, 12 —2 6 in part, 2 7a.

Dammara borealis Heer, Fl. Foss . Aret. , vol. 6 (abth. 1882 , p . 54 , pl. 37,fig . 5; Hollick, Trans . New York
Acad. S ci. , vol. 12 , 1892 , p. 31, pl. 1, fig. 17 ; Bull. New York Bot. G ard.

,
vol. 2 , 1902 , p. 402 , pl. 4 1, fig.

6 ; Fifty-fifthAnn. Rept. New York State Mus .
,
1901 r49 ; Newberry , Mon. U . S . G eol. S urvey,

vol. 2 6 (F1. Amboy C lays) , 1895 p. 46 , pl. 10 , fig. 8.

S eedvessels of coniferous plants,”Hitchcock , Final Rept. G eol . Massachusetts, 184 1, p . 430 , pl. 19 , figs . 4
, 5.

Dammara microlepis Heer, Fl. Foss . Aret . , vol. 6 (abth. 1882 , p . 55, pl. 40 , fig. 5; Hollick, Bull. New
York Bot. G ard. ,

vol. 3, 1904 , p . 4 10 , pl. 71 , figs . 9
,
10 .

Eucalyptus G einitzi Heer, Fl. Foss . Aret . , vol. 6 , (abth . 1882 , p . 93, pl. 45, figs . 4—9 ; pl. 46, fig . 12 d ; White,
Am Jour. S ci . , vol. 39, 1890 , p . 98, pl. 2 , figs. 9 , 10 .

Dammara C'lifiwooclensis Hollick Berry, Bull. New York Bot. G ard.
, vol. 3, 1903 , p. 61 , pl. 48, figs . 8—11 ;Bull. Torrey Bot. C lub, vol. 31, 1904 , p . 69, pl. 1 , fig. 11.

These scale- like organisms
,
which are among the most abundant and charac

teristic remains foun d in the Cretaceous deposits of Am erica and Europe, are referred
to

“

the genus Dammara for the sake of convenience rather than from a con

vi ction that this represents their true generic relationship ,
and this uncertain ty

has
,
if anything , been increased rather than diminished by the large amount of

material which has recently been brought to light , but there seems to be but little
question that all the specimens are coniferous

,
inc luding those which Heer regarded

as the fru it of Eacalypta s G cinitzi ( loc . cit ) . Heer recognized three species of

Dammara from Greenland (D . macrosperma , D . borealis
,
and D . microlepis) , but

I have found it impossible to draw any line of specific distinction in the series of

similar specimens represented by our figures . Intermediate forms between the

larger ones
,
shown in figs . 2 —6

,
which are apparently identical w ith D . borealis

( loc .

'

cit.) and ~ the smaller ones shown in figs . 2 3— 2 -7a
,
which I can not distinguish

from D . microlepis ( loc . might be equally well referred to either species , as
may be seen by comparing these w ith figs . 7— 2 2

,
and hence I have inc luded all

under one specific name.

The first discovery of these organisms was apparentlymade onMarthas Vineyard
and i s to be credited to Edward Hitchcock, by whom they were described and fig
ured, but not named . These figures are reproduced on PI. II, figs . 12

,
from his
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Final Report of the Geology of Massachusetts
,
vol. 2

,
184 1

, pl. 19 , figs . 4
,
5
,
and it is

interes ting to recall that he recogni zed their probable coniferous relationships in the
following words (loc . cit.

, p .

Figs . 4 and 5represent different individuals of anothervariety ofvegetable remains . These are
not mere impressions ; but a scale of carbonaceous matter, mixed with amber, marks the spot where the y ege

table was imprisoned. The amber occupies longitudinal ridges , which in the plate are represented by white
stripes . It seems 130 me very obvi ous that these remains must be the seed vessels of coniferous plants . The

amber shows that they abounded in resin.

DavidWhi te was the next to describe and figur e specimens from the same locality ,

in the Am erican Journal of Science
,
vol. 39 , 1890, p . 98

, pl. 2 , figs . 9
,
10

,
whi ch he

referred to Eucalyptus G einitzi Heer
,
remarking that the longitudinal furrows filled

with resin doubtless are the remains of gum or oil vessels
,
such as exis t in the nuts

of recent Eucalyp ts .

”His figures are reproduced on Pl . II
,
figs . 6 , 15. A number

of simi lar specimens were previously described and figured byVelenovsky ,
from the

Cretaceous of Bohemia
,
as the fruit of Eucalyptus G eiaitzi ,

“
all more or less closely

associated wi th leaves of that species , although subsequently the same au thor
referredwhat are apparently specimens of the same to Dammara borealis Heer .

‘I Heer
was himself also apparentlyin doubt on the subject of their generic relationship , inas
much as he says , in regard to Dammara microlepis (loc . cit .

, p . that it “
has a

resemblance to the flower buds of Eucalyptus G einitzi .

”
Newberry ,

in discussing the probable botani cal relationship of specimens from the

Cretaceous of N ew Jersey, on pp . 4 6
,
4 7 of the Flora of the Amboy Clays (loc .

says

In his Flora Fossilie Arctica (loc . cit.) Professor Heer descri bes and figures the scales of a cone of a conifer

whichvery much resemble those of Damma ra australis , and yet there are some reas ons for doubting the accu

racy of his reference. Itmay also .be said that the fruit scales whichhe calls Eucalyptus G einitzi are

without doubt generically the same . The considerations whichhave led me to doubtwhether these
cone scales are those of Dammara are that we have found no Dammara - like leaves associated with them

,

whereas in one locality in New Jers ey they occur in great numbers mingled with and apparently attached to the
branchlets of an-

extremely delicate conifer much like Heer’s Juniperusma cilenta . Another reason
for doubting whether these are the scales of a species of Dammara is that in some of them traces of two seeds
are apparently visible, While in Dammara .there is but one seed under each scale.

The association of cone scales and branchlets above mentioned was notfigur ed
,

but specimens were recently found in a collection from Woodbridge
,
N . J with

labels in Doctor Newberry
’
s handwriting

,
inwhich the association is well shown

,
and

the probable identity of the branchlets with a species of Juniperus, probably J .

hypnoides
-Heer, is strongly indicated .

c
although any former actual living connection

between them can not be determined .

An other instance of close association of similar scales with angiospermous leaves
is described and figured by F . Krasser

,
under Eucalyptus G einitzi , from the Creta

ceous of Moravia} but the proof of any actual connection between them is appar

ently no more satisfactory than in the other instance noted
,
or than is indicated on

our Pl . II , fig . 11
,
where a scale of Dammara is shown superimposed on a fragment of

Poacites .

a F] . Bohm.

’

Kreideform . , pt. 4 , 1885, p . 1 pl . 1 figs . 1, 2 ; pl . 2 figs . 6—11 ; pl . 4 fig . 13 in part.
bAbh. K . Bii hm. G esellsch. Wiss . , vol. 3 (Kvet. C esk. C enomanu) . 1880 , p . 7 , pl. 1, figs . 2 8, 2 9 .

6 800 P1. 11, figs . 2 6 in part, 2 7b, 28 .

d Beitr. Pal. Oostr.
- U ng .

, vol. 10, pt. 3 (Kreidefl. Kunstadt) , 1896 p . 134 pl. 16 figs . 3 , 6.
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In view
,
therefore, of these conflicting facts and opinions, I have thought it advis

able
,
un til more defin ite evidence

‘
may be available

,
to include all of these scale - like

organisms under one generic name and to regard them
,
at least tentatively, as belong

ing with the Coni ferales . In this connection I have introduced
,
for comparison ,

the

type figures of Dammara ( 2) clifiwoodensis Hollick
,

“ which
,
together with the speci

mens recognized under D . borealis Heer and the two species next described , give a

complete representation of these organisms thus far found in our vicini ty. The

specimens identified as D . clifiwoodensis by Berry b I am inclined to consider as

more properly referable to the smaller forms of D . borealis.

Finally may be noted the scales described and figured by Know lton from the

Judith River beds -of Montana
,
under the name Dammara aciculari s .

c which differ
frommost of our specimens merely 111 the possession of a relatively long awn at the

apex . This feature, however, is not altogether wanting in some of ours
,
as may be

seen in P1. II, fig . 2 7a, and it is possible that it may have been present in the others
but was not preserved, and as a matter of fact it is not indicated ln Knowlton’s fig . 3,

which , if taken by itself, wou ld unquestionably be regarded as a small specimen of

D . borealis .

Locality. G ay Head, Marthas Vineyard , Pl . II , figs . 2 — 11 111 part, 12 , 15
— 2 2 (figs ,

2 — 11 in part , 15— 2 0, 2 2 collected by David White, specimens in U . S . Nat. Mus . ;

figs . 12 , 2 1 collec ted by Edward Hitct ck) .

Chappaqu iddick,
"

Marthas Vineyard , Pl . II, fig . 13 . Co llected byArthur Hollick.

Specimen ln Mus . N ew York Bot . Gard .

Tottenville , Staten Island , Pl . II , fig . 14 . Collected by Ar thur Hollick. Speci
men in Mus . Staten Island Assn. Arts and S ci .

Glen Cove
,
Long Island Pl . II

,
figs . 2 3 2 4 . Collected by Arthur Hollick.

Specimens in Mus . New York
'

Bot. Gard .

Woodbridge
,
N . J Pl . II , figs . 2 5

,
2 6 in part , 2 7 a . Specimens in Mus . New

York Bot. Gard .

DAMM ARA N ORTHPORTEN S IS Hollick.

P1. 11
,
figs . 33, 34 .

Dara/mm N orthportensis Hollick, Bull . New York Bot. G ard. , vol. 3, 1904 , p. 405, pl. 70, figs . 1, 2 .

This species , at the time it was originally described, was thought to be peculiar
to the c lays at Northport , Long Island , where it was first found, but recently speci
mens have been identified from the Cretaceous c lays of New Jersey,

and what
may be the same species from

“ those of Kreischerville
, Staten Island , where it is

quite abundant . These latter discoveries, however, were made too late for detailed
investigation and inclusion in this work . The only other coniferous remains found
associated w ith

,
_
them at Northport are leafy branches of Brachyphyllum macrocar

pum Newb.
, but at the other localities mentioned a number of other coniferous

genera also occur .
‘

Locality : Little Neck, Northport Harbor, Long Island . Co llected by Arthur
Hollick. Specimens in Mus . N ew York Bot. Gard .

a Trans . N ew YorkAcad . S ci . , vol. 16, 1897 , p . 123 , pl . 11, figs . 54 ; (see PI. 11, figs . 29
bBull . N ew York Bot . G ard .

, vol. 3, 1903, p . 61, pl . 48,
figs . 8.

—11.

6 Bull. U . S "

. G eol. Survey N o . 2 57 , 1905, p . 134, pl. 15, figs . 2—5.



FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND .

DAM MARA M INOR n . sp .

P1. 11
, figs . 35- 37 .

Dammara, microlcpis Heer ? Rollick, Annals New York Acad. S ci. , vol. 11, 1898, p . 57 , pl. 3, figs . 9a
, 9b.

S cales top
- shaped to rounded kite-shaped, about 5—8millimeterswide above by 4—5millimeters long ; resin

ducts relatively large.

At the time the first of these specimens were found , on Block Island, they were
provis ionally referred to Dammara microlepis Heer, with the following note (loc . cit .

,

p . 57 )

The specimens figured on our plate are undoubtedly referable to the organisms which have been called

Dammara and Eucalyptus , from the C retaceous of Ameri ca and the OldWorld. The ones under consideration
are, however, smaller than any which have

’ been previously figur ed, and might perhaps be referred to a new

species ; but, inview of the limited amount of material and its fragmentary condition, I have thought it best to
refer the specimens provisionally to Heer’s species.

Since then further material has been discovered in the Cretaceous clays at

Kreischerville
,
Staten Island , and I am now satisfied that the specimens shou ld be

given a distinct specific rank . They aremuch smaller than any previously described ,
with shorter limbs , and they contain a relatively greater amount of resin . They are

quite plentifu l in the amber bed at KreiScherville
,
recently described by me .

“

Locality: Balls Poin t , Block Island, Pl . II , figs . 35, 36 . Collected by Arthur
Hollick; Specimens in Mus . New York Bot. Gard .

Kreischervi lle
,
Staten Island , Pl . II, fig . 37 . Collected by Ar thur Hollick.

Specimen in Mus . New York Bot. Gard .

Pinus , Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 31, pl. 1, figs . 13 , 2 0,2 2 ; ‘Newberry
Mon. U . S . G eol. Survey, vol. 2 6 (PI. Amboy- C lays) , 1895 p. 47 , pl. 9 , figs . 5, 6 .

Cones
,
more or less fragmentary ,

detached scales
,
and leaves

,
almost certainly

belonging to pine trees , are abundantly represented in the Cretaceous deposits of this
vicinity, especially in the c lays at Kreischerville, StatenIsland , but in no instance
have they been found sufficiently well preserved for satisfactory identification with
any described species . The fascic les of leaves appear to be in threes and thecones
to be of medium size.

Simi lar remains from the Cretaceous of New Jersey are described by Newberry
(loc . and he also describes and figures the leaves as occurring in three- leaved
fascicles , but says :

“No cones have been found with them which could certainly
be attributed to the genus Pinus , but some which are considerably macerated and

decayed may perhaps have been pine cones

Locality: G ay Head , Marthas Vineyard, Pl . II, figs . 39 48 . Collected by
David Whi te. Specimens in U. S . Nat. Mus .

Kreischerville
,
Staten Island

,
Pl . II , fig . 4 7 . Collected by Arthur Hollick.

Specimen in Mus . Staten Island Assn . Ar ts and S ci.

0 Am. N aturalist, vol . 1905, pp . 137- 145, pls. 14 3.
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New Jersey horizons . The relatively broad and blunt
'

leaves serve to distinguish
it
,
however

,
from the other species of S equoia with which it is associated and

leave but little doubt in regard to its identity with the Greenland (Kome) speci
mens figur ed by Heer (loc .

'

Our specimens indeed appear to resemble the latter
'

much more c losely than do those referred to this species by Fontaine , from the

lower Cretaceous of Virginia .

“ As it has not been identified in any deposits of the

Old World Cretaceous
,
we may perhaps regard it as a Greenland— eastern North

America species .

Locality: G ay Head , Marthas V ineyard . Collected by David Whi te. Speci
mens in U . S . N at . Mus .

SEQU O IA RE IC HENBA C HI (G einitz) Heer .

PI. 11, fig . 40 Pl. 111, figs . 4 , 5.

S equoia Reichenbachi (G ein .) Heer, Fl. Foss .Aret. , vol. 1, 1868, p . 83 , pl. 43, figs 1d.

,
2 b, 5a , 5d, 5dd, 8, 8b;

Newberry ,
Mon. U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p . 49

, pl. 9, fig. 19 ; Hol.

lick
,
Trans . New York Acad. S ci., vol. 16, 1897 , p. 12 8, pl. 12 , figs. 3b, 5; Berry ,

Bull . New York Bot.
G ard.

,
vol. 3, 1903, p . 59, pl. 48,

- figs. 15—17 , 183, 2 0 ; Bull . Torrey Bot. C lub , vol. 31, 1904,p. 69 , pl.

4 , fig. 8.

Araucarites Reichenbachi G ein.
,
C harakter. S chichten u . Petref. S achs —Bohm. Kreidegeb.

,
vol. 3, p. 98,

pl. 2 4 , fig. 4 .

S equoia G outtsigc Heer. Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 30 , pl. 1, fig. 5.

The cone here inc luded (see Pl . II, fig . 4 0) is somewhat larger than any speci
men of the species which I have seen elsewhere depicted, and hence thi s reference
may be questioned , but in regard to the leafy twigs there can hardly be any doubt
that they belong to the species as generally recognized . The genus S equoia , how
ever , needs carefu l revis ion, and if this is ever done it is probable that the number of
species will either be reduced or at least may undergo considerable real rangement

,

as may be seen merely by comparing certain figures of five Cretaceous species so

described or referred by Heer and Lesquereux alone .

5 If such a revision shou ld
resu lt in restricting or modifying the great horizontal and vertical range now neces

sarily implied in the recognition of the validi ty of some of these species , it wou ld
obviate some of the suspicions which I believe nearly all paleobotanists have enter
tained in this connectionl S . Reichenbachi alone, as we now recognize it

,
has a geo

graphical .

distribution which inc ludes the United States, Canada ,
Greenland

, and

Europe , and a range in time which apparently inc ludes the upper part of the Jurassic
and the whole of the Cretaceous period .

Locality : G ay Head , Marthas Vineyard , Pl . II, fig . 4 0 . Co llected by David
Whi te. Specimen in U . S . Nat. Mus .

Kreischerville , Staten Island , Pl . III, figs . 4 , 5. Collected by Ar thur Hollick.

Specimens in Mus . New York Bot. Gard .

aMon . U . S . G eol. Survey, vol. 15 (Potomac FL) , p . 2 45, pl. 118, fig . 2 ; pl. 12 0, figs . 1—6 ; pl . 12 7 , fig . 5; pl. 132 , fig . 3 .

bS . Reichenbachi (G ein.) Heer, loc. cit . and ibid ., vol. 3 (Kreide pl. 12 , fig . 7d ; pl . 2 0, fig . 7a ; pl. 2 2 , fig. si ; pl. 36,

figeo

ls

l

j itblata Heer, ibid ., pl . 34 , fig. 1a ; ibid . , vol. 6 (abth . pl. 17 , fig . 1.

S . fasttgz
‘

ata (S ternb.) Heer, ibid ., vol . 3 (Kreide pl . 2 7 , figs . 5, 6 : pl. 38, fig . 13 .

S .

‘

concin/na Heer, ibid . , vol. 7 , pl. 51, fig . 9 ; pl. 53, fig . 1b.

8 . condtta Lesq . , Eighth Ann. Rept. U . S . G eol. and G eog . S urvey Tern , 1874 pl. 4, fig. 7 .
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SEQU O IA FAS TIG IATA (Sternberg) Heer ?
Pl. 111

, fig . 15.

S equoiafastigiata (S ternb ) Heer, Neue Denkschr. S chw . G esellsch. , vol. 2 3 (F1. Moletein) , 1869 , p. 11 , pl. 1 ,

fi 3 . 10—13.

C auleriitesfastigiatus S ternb. , Verst. , vol. 2 , 1833 , p. 2 3 .

This specimen agrees better w ith some of
_

the later of Heer’s figures“ than it
does with hi s original reference ( loc . but the group in which it may be

included - with S . gracilis Heer and S . concinna Heer— requ ires careful revision and

rearrangement . For this reason
,
and also because of the fragmentary character of

our specimen and the fact that the species has heretpfore been recorded from the

United States only in the Dakota group of Kansas
,
I have thought it best to ques

tion the specific reference .

Locality G ay Head , Marthas Vineyard . Collected by David White. Speci
men in U . S . Nat. Mus .

SEQU O IA G RAC IL IS Heer ?
Pl. III

,
fig . 14

S equoia gracilis Heer, Fl. Foss . Aret . , vol. 3 (Kreide 1874 , p. 80 , pl 18, fig 1c ; pl 2 2 , figs 1a—5e
,
7—10 .

This specimen is too imperfectly preserved for accurate comparison or positive
identification ,

and it might almost equally well be referred to certain forms of

S . concinna Heer b from many of which it can hardly be dis tinguished .

Locality: G ay Head , M arthas Vineyard . Collected by David Whi te. Speci
men in U . S . N at . Mus .

SEQUO IA sp .

PI. III , fig. 6 .

S equoia sp . , Hollick,
Bull . New York Bot. G ard.

,
vol. 3 , 1904 , p 410 , pl 72 , fig . 2 .

This specimen is manifestly too fragmentary for satisfactory specific identifica
tion

,
and whi le it might be referred to some one or another of the species in the group

to which 8 . Reichenbachi may be considered as belonging
,
such reference cou ld be

provisional only,
and I have thought it as well to merely place it under its generic

name.

Locality: Glen Cove , Long Island . Collected by Arthur Hollick. Specimen in

Mus . New York Bot. Gard .

CON E or SEQU O IA C ON C IN N A Heer .

PI. 11, fig. 41 .

S equoia concinna Heer, Fl. Foss . Aret. , vol. 7 , 1883, p. 13, pl. 49 , figs . 8b, 80 ; pl 50, fig. 1h; pl. 51, figs 2
—10 ;

pl 52 , figs 1- 3
, pl 53, fig . 1b

Eucalyptus G einitzi, flower 'l, White, Am. Jour . S ci . y ol. 39 , 1890, p. 98, pl. 2 , fig. 11.

Our figure was drawn from the same specimen as that figured byWhi te, above
quoted

,
whi ch he referred provisionally to the flower of Eucalyptus G einitzi Heer ,

but in regard to which he remarks ( loc . cit .

, p .

“ It may belong to a conifer .

”
a Fl . Foss . Aret., vol. 6 (abth. pl . 3, fig . 7 ; ibid . , vol. 7 , pl. 51, fig . 12 ; pl . 53, figs. 3 , 4 .

bFl . Foss. Aret. , 52 , figs . 2 , 3.
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That this latter suggestion is probably correct may be seen by comparing the figure
with Heer’s fig . 8c , pl. 4 9 ( loc .

Locality: G ay Head , Marthas Vineyardf Co llected by David Whi te. Speci
men ln U . S . Nat. Mus .

CONE OF SEQU OIA sp .

Pl. II, fig. 42 .

This is apparently a water - worn inner portion of a S equoia cone
,
such as is fre

quently found in accumu lations of vegetable dé bris whi ch have been subjected to
attrition by water transportation .

Locality: G ay Head , Marthas Vineyard . Collected by David Whi te . Speci
men in U . S . Nat . Mus .

BRAC HYPHYLLU M MA C RO C ARPU M Newberry .

Pl. 111, figs . 9 , 10.

Brachyphyllum macrocarpum Newb.

, M on . U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 51

(footnote) , pl. 7 , figs . 1—7 ; Hollick
,
Bull. New York Bot . G ard. ,

vol. 3, 1904 , p . 406 , pl. 70, figs . 4
, 5;Berry , Bull. Torrey Bot. C lub , vol. 32 , 1905, p . 44 , pl. 2 , fig . 9 .

Thuites crassus Lesq , C ret . and Tel't . Fl. , 1883 p. 32 .

Brachyphyllum crassum Lesq. , Proc . U . S . Nat . Mus . , vol . 10 , 1887 , p . 34 ; Mon . U . S . G eol. Survey, vol. 17
(F1. Dak. 1892 , p . 32 , pl. 2 , fig . 5; Newberry ,

Mon . U . S . G eol. Survey,
vol. 2 6 (F1. Amboy C lays) ,

1895 p. 51 , pl. 7 , figs . 1—7 . Not B . crassum Tennison -Woods , Proc . Linn. S oc . New S outhWales,
vol. 7 , 1883 , p. 660.

This well- defined species occurs in the clays at Northport, Long Is land , Kreisch
erville

,
Staten Island

,
Sou th Amboy, N . J and in the clay marl at Cliffwood

,
N . J .

It is hardly to be distinguished from Echino-

strobus squammosus and mav

prove to be identical w ith it .
Locality: Little Neck, Northport Harbor

, ,
Long Island . Collected by Arthur

Hollick. Specimens in Mus . New York Bot . Gard .

WIDDRIN G TO N ITES RE I C H II (Ettinghausen) Heer .

Pl. IV, figs . 58 .

Widdrinqtonites Reichii (Etta ) Heer, Fl. Foss . Aret . , vol. 6 (abth. 1882 , p. 51, pl. 2 8, fig 5; Newberry, Mon

U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 57 , pl. 8, figs . 1—5.

Frend ites Reichii Etts ,
Kreidef. Niederschoena , 1867 , p. 2 46 , pl. 1 , figs . 10a—10c ; Hollick

,
Trans . New York

Acad. S ci. , vol. 12 , 1892 , p. 2 9 , pl. 1 , fig. 2 3 ; Bull. G eol. S oc . Am. ,
vol. 7 , 1895, p . 1-3 .

This species , originally described from the Cretaceous of Saxony, is very abun
dant in the clays of New Jersey and at Kreischerville, Staten Is land , and it is also
represented in the collections made on Marthas Vineyard . It is one of the species
which may be regarded as indicating the c lose equ ivalence of the C retaceous of

eastern
’

North America with that of Greenland and Europe, rather than with that
of the western United States , whence it has not as yet been recorded .

Locality: Kreischerville, Staten Island , PI. IV,
figs . 6 , 7 . Co llec ted by Arthur

Hollick. Specimens in Mus . New York Bot. Gar
'

d .

_

G ay Head , Marthas Vineyard , Pl . IV ,
fig. 8 . Collected by Arthur Hollick.

Specimen in Mus . N ew York Bot . Gard .

a G ymnosp . Bohm . K reideform. , p . 16, pl. 6 , figs . 3, 6- 8.
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WD DRIN G TON ITE S S U BTIL IS ' Heer .

Pl. IV, figs . 2 - 5.

Widdri‘rlqtonites subtilis Heer, Fl. Foss. Aret. , vol. 3 (Kreide 1874 , p. 101, pl. 2 8, figs . 1—l o; Hollick
,
Bull.

G eol. S oc . Am.
,
vol. 7 , 1895, p. 13 ; Newberry, Mon. U . S . G eol. S urvey ,

vol. 2 6 (F1. Amboy C lays) , 1895
p. 57 , pl. 10, figs. 2 —4 .

Widdringtonites Reichii (Etta ) Heer ? Hollick, Ann. New York Acad. S ci. vol. 11, 1898, p. 58, pl. 3, fig 8.

This species , unlikeW.Reichii
,
appears to be restricted in its geographical distribu

tion to Greenland and the eastern United States
,
although certain of the coniferous

remains fr om the Cretaceous of Bohemia , referred by Velenovsky to C’ypamssidium
minimum Vel.“ and to Juniperus macilenta Heer? present a striking superficial
resemblance to it .

Locality: G ay Head , Marthas Vineyard , Pl . IV,
figs . 2 — 4 . Co llected by David

Whi te . Specimens in U . S . Nat. Mus .

Black Rock Point , Block Island , Pl . IV,
fig . 5. Collected by Arthur Hollick.

Specimens in Mus . New York Bot. Gard .

WIDDRIN G TON ITE S FAS C IC U LATU S n. sp.

P1. IV, fig. 1.

Branches and branchlets thick and inflated, the latter terminating in relatively short fascicles of deli
cate, minutely- leaved twigs.

This specimen has somewhat the appearance of a certain form of W. subtilis

Heer
,

c in regard to which he says (loc . cit. ,
.p

In many speclmens the twigs are more closely grouped. They , and also the leaves , are strongly
appressed, on account of whichthe plant presents a differentappearance. I at first took it to be a Trichomanes;
until a more exact investigation convinced me that it represented the closely fascicled twigs of W. subtilis, on

which, with a magnifying glass , one could see the small appressed leaves.

Our specimen,
however , appears to be so distinctive that it seems to be deserving

of a new specific name
,
under which, if thought advisable, Heer

’
s figure above

referred to might be included .

Locality : G ay Head , Marthas Vineyard . Co llected by David White . Speci
men in U . S . Nat . Mus .

FRENELOPS IS HOHENE G G ERI (Ettingshausen) Schenk ?

Pl. IV,
figs . 9, 10.

Frenelopsis Hoheneggeri (Etta ) S chenk, Palaeontog , vol. 19 (Heft. I) , 1869 , p. 13, pl. 4 , figs 5—7 ; pl. 5, figs .

1, 2 , pl. 6, figs . 1—6 ; pl. 7 , fig. 1 ; Newberry ,
Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895

p. 58, pl. 12 , figs. 4 , 5; Hollick, Bull . New York Bot. G ard , vol. 3, 1904 , p . 4 10, pl. 72 , fig. 1 ; Berry,
Bull. Torrey Bot. C lub, vol. 31, 1904 , p. pl. 4 , figs. 9, 10.

Thuites Hohenegger-i Etta ,
Abh. K .

-K . G eol. Reichsanst.
,
vol. 1 (abth. 3 , no. 2 ) 1852 , p. 2 6, pl. figs. 6, 7 .

These remains are so indefinite that I have merely referred them provi sionally
to thi s species , and in this I

“ have been largely influenced by the fact that simi lar
remains

,
found in the c lays and c lay marls of New Jersey, have been so referred by

Newberry and Berry (loc . cit.)

a G ymnosp . Bohm. K reideform., p . 19, pl . 10, fig. 4.

0 Ibid . , p . 2 9, pl. 11, figs . 3 , 4, 6 ; pl. 12 , fig . 1 .

4: Fl. Foss. Aret. , vol . 3 (Kreide pl . 2 8, fig. 1c.
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Locality: Center Island , Oyster Bay, Long Island , Pl . IV,
fig . 9 . Collected by

Ar thur Hollick. Specimen in Mus . New York Bot. Gard .

G ay Head , Marthas Vineyard, Pl . IV, fig . 10 . Co llected by David White.

Specimen in U . S . N at. Mus .

MORIC ON IA C YOL
'

OTOXON Debey and Ettingshausen.

Pl. 111, figs.

M oriconia cyclotoxon Deb. and Etta , Denkschr. Wieg Akad.
,
vol. 17 , 1859, p. 2 39, pl. 7 , figs 2 3

—2 7 ; Newberry, Mon. U . S . G eol. Survey ,
vol. 2 6 (Fl. Amboy C lays) , 1895 p . 55

, pl. 10, figs. 11—2 1 ;

Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p. 57 , pl 3, fig. 10 ; ibid, p. 418, pl. 37 , fig. 8 ;Berry, Bull. New York Bot. G ard. vol. 3, 1903, p. 65
, pl. 43 , fig. 4 ; pl. 48, figs . 1—4 ; Bull. Torrey Bot.

C lu-b, vol. 31 , 1904 , p. 70 .

This well—marked species is not uncommon in the c lays at Kreischerville and

sparingly elsewhere '

on Staten Island and on Block Island . In New Jersey, both in
the c lays and in the c laymarls

,
it is abundantly represented . In common with Wid

clringtonites Reichii (Etts ) Heer , it may be r egarded as one of the conifers pecu liar
to the Cretaceous of eastern ' North America , Greenland , and Europe, as it has not

yet been recorded from any locality in the western United States .

Locality: Princess Bay ,
Staten Island

,
Pl . III

,
fig . 16 . Collected by Arthur

Hollick. Specimen in Mus . Staten Island Assn . Arts and S ci.

Black Rock Point , Block Island, Pl . III, fig . 17 . Collected by Ar thur Hol
lick. Specimen in Mus. New York Bot. Gard .

C YPARI S S IDIU M G RAC ILE (Heer) Heer ?

Pl. 111, fig. 11.

p arissidium gracile (Heer) Heer, Fl. Foss . Aret. , vol. 3 (Kreide 1874 , p. 74 , pl. 17 figs 5b, 50 ; pl. 19,

figs . 14 0 ; pl. pl. 2 1, figs . eh, lod.

Widdrinqtonites gracilis Heer, ibid.

,
vol. 1, 1868, p. 83 , pl. 43, figs . le, lee, l f, 1g, 30 .

“ S equoia Reichenbachi G einZ
”Hollick, Trans. New York Acad. S ci. , vol. 12 , 1892 , p. 30, pl. 1, fig.

°

18.

This is not a very satisfactory specimen upon which to base any conclusions
,

and it seems wiser to merely refer it provisionally to this species without comment

or discussion .

Locality: Tottenville, Staten Island . Collected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Ar ts and S ci .

JU N IPERU S HYPN OIDE S Heer .

P1. 11, figs. 2 6 in part, 2 7b, 2 8; Pl. 111, figs: 12 - 135.

Juniperus hypnoides Heer, Fl. Foss. Aret. , vol. 6 (abth. 1882 , p. 47 , pl. 44 , figs. 3, 4 , pl. 46 , fig . 18;

’

Hol

lick , Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 2 9, pl. 1, fig. 1 ; Bull. G eol. S oc. Am. vol. 7 , 1895, p.

13 ; Bull New York Bot. G ard ,
vol. 2 , 1902 , p. 403, pl. 41, figs . 7 , 7a .

Juniperus macilenta Heer. Newberry, Mon U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 54 ,

pl. 10, fig. 7 .

'

Remains of this delicate little conifer are abundant in the clays at Kreischer
ville

,
Staten Island , and in those of New Jersey. It is possible that among these
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more than one species may be represented, and Newberry has referred certain speci
mens to J . macilenta Heer (loc . as may be ,

found discussed in this monograph
under Dammara borealis Heer (see p . but I have been unable to consider them
as distinct from J . hypnoidcs . In fact

,
I am inc lined to think that these two species

of Juniperus may very well be joined together , as the specific distinctions between
them are more or less vague . The vertical range of both species is practically
identical

,
but macilenta only has been recogni zed inthe Old.World .

Locality : Woodbridge , N . J Pl . II , figs . 2 6 in part , 2 7b,
2 8 . Specimens in Mus

New YorkBot . Gard .

Kreischerville , Staten Island , Pl. III, fig . 12 . Collected by Mr . William T .

Davis . Specimen in Mus . Staten Island Assn . Ar ts and S ci.

C happaquiddick,
.Marthas Vineyard , Pl . III, figs . 13

,
13a . Co llected byArthur

Hollick. Specimen in Mus . New York Bot . Gard .

CON E S C ALE OF A CON IFER ?

PI. 11
,
fig . 38.

This little cone scale is well defined , and yet. it does not seem to be identifiable
with that of any described species , and apparently shou ld not be included w ith any
of the cone scales described under the genus Dammara

,
but is somewhat suggestive

of that of certain cycads .

Locality . G ay Head, Marthas Vineyard . Collected by David
men in U . S . N at. Mus .

C la s s A N G IO S P E R M / E .

Subclass MONOC OTYLEDONZE .

O rder PA N DAN A LE S .

Family TYPHACEPE.

TYPHA sp .

Pl
’

. VI , figs . 4—6 .

Typlla ? Hollick, Bull . Torrey Bot. C lub
,
vol. 2 1 1894 , p. 63, pl 180 , fig . 9 .

These fragments apparently represent remains similar to those which it has been
the custom of paleobotanists to refer to the genus Typha , mostly from Tertiary
hor izons .

“ Any attempt , however, either to describe or to identify our specimens

specifically does not seem to be advisable .

Locality. G ay Head, Marthas Vln eyard, Pl . VI
,
figs . 4

,
5. Collected by

David White . S pecimens in U . S . Nat. Mus .

Lloyd Neck, Long Island, Pl . VI , fig . 6 . Collected by Arthur Hollick.

Specimen in Mus . New York Bot . Gard .

a Typha lattssima AI. Br . Lesq ., C ret. and Tert. FL, p . 141, -

pl. 2 3, figs.

-

4, etc.
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O rder G RAM IN ALE S .

Family POACEE .

POA C ITE S sp .

P] . 11 ,
fig . 11 in part ; PI. VI, figs . 9—11.

Poacites Hollick
,
Bull. Torrey Bot. C lub , vol. 2 1, 1894 , p. 63, pl. 180 , .figs . 2 , 12 ; Bull . New York Bot. G ard.

vol. 3, 1904 , p . 4 11, pl. 73, fig . 1.

The fragments of linear
,
finely parallel- veined leaves , represented in our fig

ures
,
are referred to the genus P oacites for the reason that

,

most au thorities
,

“

in

describing similar remains from Cretaceous and Tertiary horizons , have included
them under that gener1o name.

“ Any attempt at specific identification, however ,
would manifestly not be advisable .

Locality: G ay Head, Marthas Vineyard ,
Pl . II, fig .

'

11 in part . Collected by
DavidWhite. Specimen in U . S . N at . Mus .

Glen Cove Long Island , Pl . VI , figs . 9 - 11 . Co llected by Ar thur Hollick.

Specimens in Mus . New York Bot. Gard .

Family CYPERACEZE.

C YPERA C ITE S sp .

P1. VI , figs. 7 , 8.

p crites ? Hollick, Bull . Torrey Bot. C lub, vol. 2 1 , 1894 , p . 63,

.

pl. 180 , fig . 3.

These remains are apparently generically identical with numerous similar ones

which have been described as species of C
’
yperacites or p erites from both Cretaceous

and Tertiary horizons , b but satisfactory specific identification of our specimens is

not possible .

Locality: Glen Cove, Long Island . Fig . 7 collected by David Whi te. Speci
men in U . S . Nat. Mus . Fig . 8 collected by Arthur Holli ck. Specimen in Mus .

New York Bot . Gard .

O rder L ILIALES .

Family LILIAC EE .

LIA JANTHEM OPHYLLU M PU S ILLU M Heer .

Pl. VI , fig. 12 .

M ajanthenwphyllumpusfllumHeer, Fl. Foss . Aret. , vol. 7 , 1883 ,p. 18, pl. 55, figs . 17 17b; Hollick, Trans . New

York Acad. S ci. , vol. 12 , 1892 , p . 36 , pl. 1, fig. 7 .

This specimen is retained in the systematic position in which it was originally
included, not because of any conviction that this is correct, but largely to avoid
change and possible confusion. It is apparently a fragmentary monocotyledonous
leaf

,
very similar to Heer’s species .

Locality : Kreischerville
, Staten Island . Collected by Arthur Hollick. Speci

men in Mus . Staten Island Assn . Arts and S ci.

aP . borealz
'

s Heer, Fl. Foss . Aret., vol . 3 (K reide—Fl.j , p. 86 , pl. 24 , fig . 5; P . mengeamts Heer, Mioc. Balt. FL, p . 59,

pl. 15, figs. 2 —11 ; P . amndinarius Etta , Foss. Fl. Bilin (pt . p . 2 4 , pl. 5, fig s . 3—5, 16, etc.

b C yperacites arcticus Heer, Fl. Foss . Aret., vol. 3 (Kreide p . 86 , pl. 12 , fig . 4b ; 0 . hyperboreus Heer, ibid., pl. 2 4 ,
figs .

‘

4 , 4b; C yperttes deperditus Wat. , Fl. Foss. Bass. Paris , p . 69, pl. 18, fig . 3 ; C . borealis Heer, Fl. Foss. Aret., vol. 1,
p, 96, pl. 45, figs. 3, 3b; 0 . Haydenii Lesq ., C ret. and Tert . FL, p . 140, pl. 2 3, figs. 1—3 , etc .
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AMEN TS OF POPU LU S sp .

Pl. VII, figs. 16—18.

Ament probably a S alimor a Populus ,
”Hollick, Bull . Torrey Bot. C lub , vol. 2 1, 1894 , p . 63, pl.

180 ,
fig . 6 .

These rather questionable remains were found at both G ay Head and Glen Cove ,
and a few additional fragments are a lso included among the specimens not figured .

They apparently represent dismembered catkins or aments and may be compared
qui te satisfactorily w ith those of Populus , although they have not been found c losely
associated with any leaves of that genus .

Locality: Glen Cove , Long Island , Pl . VII, fig . 16 . Co llected by Ar thur Hol

lick . Specimen ln Mus . New York Bot. Gard .

G ay Head, Marthas Vineyard, Pl . VII, figs . 17 18 . Collected by David
White . Specimens in U . S . Nat . Mus .

SALIX M EM BRAN AC EA Newberry .

Pl. VII I , figs .

S alimmembranacea Newb. , Annals New York Lyc . Nat. Hist. vol. 9, 1868, p . 19 Mon. U . S . G eol. Survey, vol.
35

_ (Later Ext. Fl. N . 1898, p . 59 , pl. 2 , figs . 5—8a ; Mon. U .

'

S . G eol. Survey,
vol. 2 6 (F1. Amboy

C lays) , 1895 p . 66, pl. 2 9 , Fig. 12 .

S alimM attewanensis Berry, Bull: New York Bot. G ard.
, vol. 3 , 1903, p . 68, pl . 51, fig . 5

Al though these specimens differ considerably in size and also inshape , these
differences are no greater than are shownin Newberry’s figures (loc . Our fig

. 10

is comparable wi th Newberry’s figs . 6 and 8 and our fig . 2 3 with Newberry’s figs . 5, 7 .

I am inc lined to think that two species may be represented by these two forms
,
but

as it was Newberry
’
s evident intention to include them under the one species I have

done the same
,
although it is probable that our fig . 2 3 may

'

ultimately be relegated
to S . mattewancnsis Berry ,

loc . cit.

Locality: G ay Head , Marthas Vineyard , Pl . VIII, fig . 10 . Co llected by David
Whi te. Specimen in U . S . Nat. Mus .

Kreischerville, Staten Island , Pl . VIII , fig . 2 3 . Co llected by Ar thur Hollick.

Specimen in Mus . Staten Island Assn . Arts and S ci .

SALIX C U N EATA Newberry .

Pl. VII , figs . 2 6 , 2 7 ; Pl. VIII , fig . 7 .

S alimcuneata Nawb .
,
Annals New York Lyc . N at. Hist . , vol. 9, 1868 , p. 2 1 ; Mon. U . S . G eol. Survey, vol. 35

(Later Ext. Fl. N . 1898
, p. 55, pl 2 , figs . 1

,
2 .

S al im, Hollick
,
Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 32 ,

'

pl. 2 , fig. 16 .

Myrica longa Heer, Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p . 4 19 , pl. 38, fig . 6 .

It IS with some hesitation that I have decided to group these three specimens

together under this species , as they present some s light differences in the angle of

nervation and In their basal ou tlines
, but similar slight differences may also be seen

in the two specimens figured by Newberry . It may also be noted that our speci
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mens , especially fig . 2 6 , bear a strong resemblance to the leaves referred by Les

quereuxto Myri ca longa Heer, with which species I was at first inclined to include
them .

Locality : Kreischerville, Staten Island , Pl . VII , fig . 2 6 . Collected by Arthur
Hollick. Specimen ln Mus . Staten Island Assn . Arts and S ci .

Arrochar
,
Staten Island

,
Pl . VII , fig . 2 7 . Co llected by Ar thur Hollick.

Specimen In Mus . Staten Island Assn . Arts and S ci .

Glen Cove
,
Long Island , Pl . VIII , fig 7 . Co llected byDavidWhite. Specimens

in U . S . Nat . Mus .

SALIx MEEKI I Newberry.

Pl . VIII , figs 10 , 8, 9 .

S alimMeekii Newb. , Annals New York Lyc . Nat . Hist. , vol . 9 , 1868, p . 19 Mon. U . S . G eol. Survey ,
vol. 35

(Later Ext. Fl. N . 1898, p . 58, pl. 2 , fig . 3 ; Hollick, Trans . New YorkAcad. S ci.
,
vol. 16 , 1897 , p . 130,

pl. 13, figs . 3, 4 ; Bull. New York Bot. G ard. , vol. 2 , 1902 , p . 404 , pl. fig: 1.

Myrsine elongata Newb . Hollick, Annals New York Acad. S ci. vol. 11 , 1898, p5
‘

42 0 , pl. 38, fig. 40 .

From the biological point of view the wisdom of attempting to maintain the

specific or varietal rank of all the numerous described forms of S alim included in
this monograph Will doubtless be criticised , but for geological reasons it may be

convenient. at times to designate a certain form by a distinctive name and to com

pare it w ith a figure so named
,
froms ome particular locality or horizon . The fact

should never be lost sight of that in stratigraphi c work the positive identification
of a specimen With a named figure is of far greater importance than the question
whether the name represents its correct botanical relationships , and any change in
nomenclature may often lead to serious confusion in this connection . By reason

of these considerations I have therefore made as few changes in nomenclature as

possible.

Locality: Arrochar , Staten Island, Pl . VIII , ’

fig . lo . Collected by Ar thur
Hollick. Specimen in Mus . Staten Island As sn . Ar ts and S ci.

Chappaquiddick, Marthas Vineyard , Pl . VIII , fig . 8 . Collected by Arthur
Hollick. Specimen in Mus . N ew York Bot . Gard .

Nashaquitsa, Marthas Vineyard, Pl . VIII , fig . 9 . Co llected by David Whi te.

Specimen in U . S . Nat . Mus .

SAL IX PROTEE FOLIA FLEXU O S A (Newberry) Lesquereux .

PI. VIII , .figs . 5, 6a ; Pl. XXXVII, fig. 8b

S alimproteaefolia var . flemuosa Lesq .
, IMon . U . S . G eol. Survey, vol. 17 (F1. Dak. 1892

, p 50 , pl 64 , figs.

4
, 5; Hollick, Bull. Torrey Bot. C lub , vol. 2 1 , 1894 , p . 50 , pl. 174 , fig . 5; Annals New York Acad. S ci.,

vol. 11
,
1898, p . 59 , pl. 4 , fig. 5a ; Berry,

Bull . New York Bot. G ard. ,
vol . 3, 1903 , p . 67 , pl. 48, fig . 12 ;

pl.
‘

52 , fig. 2 .

S alimflemuosa Newb.

, Annals New York Lyc . N at. Hist. , vol . 9 , 1868, p . 2 1 ; Mon. U . S . G eol.Survey , vol . 35

(Later Ext. Fl. N . Am . p . 56 , pl . 2 , fig. 4 ; pl . 13, figs . 3, 4 ; pl: 14 , fig. 1.

Dewalquea Haldemiana (Deb) S ap . et Mar . Hollick, Trans . New York Acad. S ci., vol. 12 , 1892 , p. 36 , pl. 2 ,

figs . 2 a, 10 .

I am inclined to think that the recognition of this and other forms of S . protem

folia by Lesquereux as varieties was hardly warranted
'

by the
'

sl-ight differences

aMon. U . S . G eol. S urvey, vol. 17 (F1. Dak . G r .) pl. 3, figs. 1—6 .
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which they present , and that in any revision of the genus these and perhaps some

recogni zed species might be grouped together, but inasmuch as the several forms
w ith which our specimens may be compared have been described and figured :

under
different varietal or specific names , I have thought it best to so refer them in this
monograph, which.

is
'

essentially stratigraphic rather than biologic in its scope and

ur ose .P p
Locality: S ea Cliff, Long Island , Pl . VIII , fig . Collected by Gilbert Van

Ingen . Specimen in Mus . N ew York Bot . Gard .

Black Rock Po int , Block Island, Pl . VIII, fig . 6a . Co llected by Arthur Hol

lick . Specimen in Mus . New York Bot. Gard .

Kreischerville, Staten Island
,
Pl . XXXVII

,
fig . 8b. Collected by Arthur

Hollick. Specimen in Mus . Staten Island Assn . Arts and S ci.

SALIx
'

PROTEE FOLIA LAN C EOLATA Lesquereux.

Pl. VIII , figs . l a
,
2 —4 .

S alim proteazf olia var. lanceolata Lesq .
,
Mon. U . S . G eol. Survey, vol. 17 (F1. D

-

ak. 1892 , p . 50 , pl. 64 ,

figs . 6—8 ; Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p . 59, pl. 4 , fig. 4 .

S alimproteaqfolia Lesq. Hollick, Bull . G eol. S oc . Am . vol. 7 , 1895, p. 13 .

S aliminmqualis Newb ? Hollick, Annals New York Acad. S ci . , vol. 11, 1898, p. 419, pl. 38, fig. 4a ; Fifty-fifth

Ann . Rept . New York State Mus .

, 1901 p . r49 .

In connection wi th these figures the same or similar criticisms may be made as

in conn ection w ith the discussions of other closely related forms of S alimincluded in
this monograph, in which varietal and specific names are to be regarded more as

convenient designations than as names which are necessarily botanically correct in
their systematic arrangement.

Locality: Arrochar, Staten Island, Pl . VIII , fig. 1a . Collected by Arthur

Hollick. Specimen in Mus . Staten Island Assn . Arts and S ci .

Black Rock Point , Block Island , Pl . VIII , fig . 2 . Collected by Ar thur Hol

lick . Specimen In Mus . New York Bo .t Gard .

G ay Head , Marthas Vineyard, Pl . VIII, figs . 3 , 4 . Collected by DavidWhi te.

Specimens In U . S . Nat . Mus .

S ALIx PROTEzEFOLIA
'

LIN EARIFOL IA Lesquereux ?
Pl. VIII , fig . 12 .

S alimprotemfolia var . lineam
'

folia Lesq . , Mon. U . S . G eol. Survey, vol. 17 (F1. Dak. 1892 , p . 49 , pl. 64 ,

figs. 1—3.

It is exceedingly difficult to distingui sh the differences between the several
varietal forms included by Lesquereux in this species

“
and others referred to S alim

cuneata Newb fi
and S . Meclcii Newb.

,

0
and the specimen now under consideration

might perhaps be regarded, by reason of its expanded base, as yet another variety
or species . As

,

'

however , it is not perfect , I have thought that it would not be
advisable to make it the basis for the description of a new form.

Locality: G ay Head , Marthas Vineyard . Collected by Arthur Hollick. Speci
men ln Mus . New York Bot. Gard .

aVar . flemaosa , loc. cit. , p . 50 , pl. 64 , figs . 4 , 5. Var . lanceolata , ibid ., figs . 6—8 . Var . longifolia, ibid fig . 9.

bMon. U . S . G eol. Survey, vol. 35 (Later Ext . F] . N . 1898, pl. 2 , figs . 1, 2 .

c l bid ., pl. 2 , fig . 3.
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SALIX PU RPU RO IDE S Hollick.

PI. VIII , fig. 11 .

S alimparparoides Hollick, Bull. Torrey Bot. C lub ,’vol. 2 1 , 1894 , p. 50 , pl. 174 , fig. 9 .

This leaf, by reason of its
'

small size, long tapering base , and relatively broad
upper part , was regarded as worthy of a distinct specific deSignation . The type
specimen here figured is the only one thus far found .

Locality: S ea C lifi ,
Long Island . Co llected by Gilbert Van Ingen . Specimen

in Mu s . New York Bot. Gard .

SAL IX sp .

Pl. VIII ,
'

fig . 13.

S alim, sp ? Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 32 , pl. 2 , fig. 15.

This fragment is more than likely to be a portion of a leaf of some described.

species orvariety of S alim,but it is too imperfectfor more thanageneric identification .

Locality: Kreischerville , S tateh Island . Co llected by Arthur Hollick. Speci
men in Mus . Staten Island As sn . Ar ts and S ci .

O rder M YR I C A
‘

LE S .

Family MYRIC AC EE .

MYR IC A DAVIS II Hollick.

Pl. VII , fig. 2 5.

M yrica Davisii Hollick, Trans . New York Acad. S ci. ,
'

vol. 12 , 1892 , p. 32 , pl. 2 , fig. 3.

This species , except in its smaller size
,
hardly differs frOm Myri c

‘

a longa (Heer) ,
and might perhaps be identified with it‘, as may be seen by comparison Wi th Heer’s
fig . 4 (Ice . cit) , but as our specimen was . originally ,

described under a distinct
specific name I have not thought it advisable to make any change. The type
specimen here figured is the only one thus far found .

Locality : Kreischerville, Staten Island . Collected by William .

T . Davis .

Specimen in Mus . Staten Island Assn. Ar ts and S ci .

MYR IC A HOLLI C KI Ward .

Pl. VII , fig. 2 4 .

Mym
’

ca HollickiWard,Am. Jour . S ci., vol. 45, 1893, p . 437 .

Myrica grandifoliaHollick, Trans . New York Acad. S ci. vol. 12 , 1892 , p. 32 , pl. 3, fig. 1. Not M . grandifolia

(U ng.) S chimp., Pal. Veg. , vol. 2 , 1872 , p. 559 .

The typ e specimen of thi s species here figured is the
“

only one thus far found
,

and, although imperfectly preserved , it shows well-marked characters sufficient to
separate it from any other described species . The specific name originally applied
to it was found to be preoccupied , and Dr . Lester F . Ward, who first noted this fact ,
proposed to substitute the name which is here adopted .

Locality : Tottenvi lle, Staten Island . Co llected by _

Arthur HOllick. Speci
men in Mus . Staten Island Assn . Arts and S ci .

aP roteoz
‘

des longas Heer, Fl. Foss. Arct ., vol. 3 (Kreide p . 110, pl. 29, fig. 8b; pl. 31, figs. 4, 5.
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MYR IC A ZEN KERI (Ettingshausen) Velenovsky ?
Pl. VII , fig . 2 3 .

Myrica Zenlceri (Etts ) Vel. , Fl. Bohm : Kreideform , part 2 , 1883 , p. 13 pl. 3 figs . 1- 9.

Dryamlroides Zenlceri Etts , Kreidefi. Niederschmna, 1867 p. 2 57 , pl. 3, figs . 1, 3, 11.

Whatever may obe thought of the identity of our fragment with the original
figures of Ettingshausen (loc . cit.) there is no question that it bears a striking resem
blance to some of the specimens figured by Velenovsky (loc . cit. ,

figs . 3
,

andalso
to some extent w ith Oelastrophyllam angustifolium Newb. In Newberry

’
s di s

cussion of this latter species ,however , he refers to the figures of Ettingshausen and

Velenovsky and says (loo. cit . , p .

“ Though perhaps generically identical
but rather as Oelastrophyllam than Myrica— specifically our leaves are di stinct .”

Locality: Glen Cove , Long Island . Collected by David Whi te. Specimen in

U . S . Nat. Mus .

AM EN T OF MYR IC A sp .

Pl. VII, fig . 2 2 .

This organi sm apparently consists of an elongated aggregation of rounded
,

punctate or roughened fruits or seeds . These latter have much the appearance of

C arpolithes patootensis Heer
,

b in regard to which he says (loo .

“ They belong

perhaps to Myrica ,”and cons iders them as identical wi th simi lar seeds previously
described as belonging to thi s genus .

6 The fact that our specimens appear to be

r ough, while Heer’s are described as smooth , may, however , be due to the character
o f the matrix . Our specimen,

although somewhat larger , bears also a striking

r esemblance to Myricanthiam amentaccain especially when compared with

his fig . 2 6 (loc .

'

cit .) and to Heer’s fruit of Myrica figured in Flora Fossilis Arctica ,
vol. 6 (abth. pl. 4 6 , fig

,
2 6

,
and hi s M . tha lensis in F1. Foss . Arct .

,
vol. 3 (Kreideé

FL) , 187 4 , pl. 31, fig . 10 .

Locality : G ay Head , Marthas Vineyard . Co llected by David Whi te . Spec i

men in U. S . N at. Mus .

O rder JU G LA N DA LE S .

Family JU G LANDACEE .

JU G LAN S ARC TIC A Heer .

Pl. IX, figs . 6—8.

Juglans arctica Heer, Fl. Foss . Arct.

,
vol. 6 (abth. 2 ) 1882 , p. 7 1, pl. 40 , fig . 2 ; pl. 41 fig. 40 ; pl. 42 , figs . 1a,

1b, 2 a, 2 b; pl. 43, fig . 3 ; Newberry,Mon. U . S . G eol. Survey, vol. 2 6 (F1.Amboy C lays) , 1895 p . 62 ,

pl. 2 0, fig. 2 ; Hollick, Bull . G eol. S oc . Am. , vol. 7 , 1895, p. 13 ; Annals New York Acad. S ci. , vol. 11, 1898,

p. 58, pl. 3, fig . 7 ; Fifty-fifth Ann . Rept. New York S tate Mus .

,
1901 p. r49 .

Ficus atavina Heer ? Hollick,
’
Ikans . New York Acad. S ci. , vol. 11 , 1892 , p . 103, pl. 4 , fig . 5.

This species and the one next considered are not very satisfactorily differen
tiated from each other by Heer, as may be seen by a comparison of his figures ; and
those who have attempted to identify specimens with one or ano ther of these Spec ies

aMon. U . S . G eol . Survey, vol . 2 6 (Fl. Amboy C lays) , 1895 p . 100, pl. 14, figs . 8—17 .

6 F1. Foss . Arct., vol. 7 , 1883, p . 46 , pl. 64 , fig . 13.

cKreide- Fl. Quedlinburg , 1872 , p . 11, pl. 3, figs . 15—18.

d Abh. K . Bbhm. G esellsch. Wissensch . , vol. 3 (Kvet. C esk . C enomanu) , 1889, p . 16, pl. 2 , figs . 2 4—26 .
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do not
'

appear to have been entirely successfu l, asmay be seen by comparing Heer
’
s

figures (loc .

=
cit.) w ith those so referred by Lesquereux and by Newberry (loc .

although the latter, it Shou ld be noted
,
made the identification provisional only .

Fig . 8 is apparently a portion of an ament
,
Such as are figured by Heer (loc . cit.

, pl.

4 2
,
figs . 1b, 2 b) , and included with the leaves under the same specific name . The

difference
,
however

,
between these and the sim ilar aments whi ch he includes under

Myrica longa
b is very slight, and they may all belong to the same species .

Locality. Tottenville, Staten Is land, Pl . IX ,
fig . 6 . Co llected by Ar thur

Hollick. Specimen 1n Mus , Staten Island As sn . Arts and S ci.
Nashaqu ltsa Marthas Vineyard, Pl . IX,

fig . 7 . Collected by David Whi te.

Specimen in U . S . Nat. Mus .

Black Rock Point , Block Island , Pl . IX ,
fig . 8 . Co llected by Arthur Hollick.

Specimen in Mus . N ew York Bot. Gard .

JU G LAN s C RAS S I PES Heer .

P1. Ix, figs . a s.

Jaglaus crassipes Heer, Neue Denkschr . S chw . G esellsch. Naturwissench. , vol. 2 3 (F1. Moletein) , 1869 , p. 2 3,

pl. 6 , fig . 3 ; Hollick, Bull . Torrey Bot . C lub , vol. 2 1, 1894 , p . 51
, pl. 175, fig. 3 .

Juglans arctica Heer ? Hollick, Bull . Torrey Bot. C lub , vol. 2 1, 1894 , p. 51, pl. 178, fig. 2 .

These specimens
,
While they do not compare very satisfactorily with Heer’s

type figures (loc . cit . or w ith the specimens subsequently figured,c are apparently
identical with those referred to this spec ies by Lesquereux .

4

Locality: Brooklyn ,
Long Island

,
Pl . IX ,

fig. 3 . Collected by G . Hurst.

Specimen in Mus . Long Island Hist . S oc .

G ay Head, Marthas Vineyard, Pl . IX ,
fig. 4 . Collected by David White .

Specimen In U . S . N at . Mus .

Glen Cove, Long Island , Pl . IX ,
fig . 5. Collected by Ar thur Hollick. Speci

men in Mus . New York Bot. Gard .

JU G LAN S ELON G ATA n . sp .

PI. XI , figs . 3, 4 .

Laurus Omaflii S ap. et Man , Hollick, Bull . Torrey Bot. C lub , vol. 2 1 1894 , p . 52 , pl 176, fig . 3 .

Leaf about 2 decimeters long , narrowly ovate—lanceolate in outline, slightly unsymmetrical and rounded

at the base, tapering to the apex ; margin entire and somewhat sinuous ; midrib strong, somewhat flexuous ,
and curved at the base ; secondary nerves numerous , forming angles of about 45° with the midrib, somewhat
more obtuse near the base, curving rather sharply and extending upward near themargin where the extremities
thin out and anastomose ; tertiary nervation mostly irregular and branching, but in general at nearly right
angles to the secondaries throughout.

This Is apparently a well—defined spec ies of Juglans which Is different from any

Cretaceous speci es heretofore described, but is strikingly simi lar to J . S chimpcm

Lesq .

,

e
especially when compared w ith specimens described and figured by me from

0 Mon. U . S . G eol . S urvey, vol. 17 (F1. Dak . pl. 19, fig . 3 ; pl . 39, fig . 5.

bFl. Foss. Aret vol. 6 (abth . pl . 41, fig . 4b .

OFI. Foss. Aret. , vol . 7 , pl 61, fig . 4 ; pl . 65, fig . 9.

dMon. U . S . G eol . S urvey , vol 17 (F1. Dak. pl. 49 , figs . 14 .

6 Tert. F1. p . 287 , pl 56, figs . 5—10.
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the Eolignitic of Louisiana .

“ It is po ssible that the leaf which Newberry refers

provis ionally to J . arctica Heer , from the Cretaceous of New Jersey,

bmay represent
a broad leaflet of our species , .but their identity is .too uncertain to warrant anything
more than incidental mention .

Locality. S ea Cliff
,
Long Island

, Pl. XI , fig . 3 . Collected by GilbertVan Ingen .

Specimen In Mus . New York Bot . Gard
G ay Head, Marthas Viney ard

,
Pl. XI, fig . 4 . C ollected by David Whi te .

Specimen in U . S . Nat. Mus .

O rder FA G A LE S .

Family FAG AC EZE.

QU ERC U S M ORRI S ON IAN A Lesquereux .

P1. VIII , fig . 14 .

Quercus Momi soniam Lesq .

,
C ret. and Tert. Fl. , 1883, p. 40

, pl. 17 figs . 1
,
2 ; Hollick

, Trans. New York Acad.

S ci., vol. 16 , 1897 , p. 131, pl. 13 , figs . 11 , 12 ; Bull . New York Bot. G ard.

,
vol. 3, 1904 , p. 4 11, pl. 73, fig. 5.

This well—defined Dakota group species is repre
'

sented in our co llections by the
single specimen here figured

,
although it has been found in the clay marl at Cliff

wood
,
N . J . I am inclined to believe that

'

I have also identified it in certain spec i
mens from the Amboy clays , but am not sufficiently certain in this respect to include
it in the table of distribu tion for that horizon .

Locality: Center Island, Long Island . Co llected by Arthur Hollick. Specimen

in Mus . New York Bot . Gard .

QU ER C U S N OVZE—C ZESAREJE Hollick.

Pl . VIII, figs . 15, 16 .

Quercus ( 2) Nooz - C’acsaremHollick, Tr .ans New York Acad. S ci. , vo .l 16 , 1897 , p. 131, pl 13, figs . 9 , 10 ,
Berry,Bull . New York Bot. G ard.

, vol. 3, 1903, p. 72 , pl. 51 , fig . 4

It is unfortunate that bo th of our specimens
,
as well as the type specimens

from Cliffwood
,
N . J .

,
are imperfect , none of them showing the characters of the

apex , but the general outline, base , and nervation are all identical
,
and there can

be no question that all shou ld be included under one species , so far as may be

judged from the characters that are preserved . The question of generic re lation
ship is one which may veryWell be left Open ,

however
,
and the reference to Qa crcus

be regarded as provisional only .

Locality: Tottenville , Staten Island . Collected by Ar thur Hollick. Speci
mens in Mus . Staten Island Assn . Arts and S ci.

QU ERC U S sp .

Pl. VIII
, fig . 17 .

This specimen is apparently a portion of an oak leaf
,
or possibly of a P lata f

aa s
,

but it is too fragmentary for any more exact determination .

Locality: G ay Head , Marthas Vineyard .

’

Collected by David White . Speci
men ln U . S . N at. Mus .

a G eol. S urvey Louisiana , Rept. 1899 Special Rept. N o . 5, p . 280 , pl. fig. 5; pl. 33, figs. 1, 2 ; pl. 35, fig. 3.

“li on. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , p. 62 , pl. 2 0, fig . 2 .
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F IC U S ATAVINA Heer .

Pl. X
,
figs . 4—6 .

Ficus

.

atauim Heer, Fl. Foss . Arct. ,
vol. 6 (abth. 1882 , p. 69 , pl. 11 , figs . 5b

, 7b, 8b; pl. 17 fig. 8b pl. 19,

fig. 1b; pl. 2 0, figs . 1 , 2 ; Berry , Bull . Torrey Bot. C lub , vol. 31, 1904 , p. 75, pl 1, figs . 8, 9 ; pl. 3 , fig

Ficus protogma Heer. ,
Fl. Foss . Arct . , vol. 3 (Kreide 1874 , p. 108, pl. 2 9 , fig . 2 b ; pl. 30 , figs . 1—8 (not F .

protogaa Ettingshausen, S itzb. Akad. Wiss . Wien, Math.
-Naturw . C l . , vol. 55, 1867 , p. 2 49, pl. 2 , fig.

Hollick, Bull. Torrey Bot . C lub, vol. 2 1, 1894 , p. 51, pl. 175, fig . 4 .

This well—defined species of Ficus was originally called F. protogaea by Heer ;
but inasmuch as Ettingshausen had previously used the name for an apparently
different species Heer subsequently renamed his species F. atauina , acknowledging
his oversight in the matter . The species is comm on to the Atane and Patoot.beds

of Greenland , and it has been found on Marthas Vineyard , Long Island , and at

Cliffwood
,
N . J . S O far as our present know ledge is concerned its distribu tion

seems to be confined to Greenland and eastern North America .

Locality: G ay Head , Marthas Vineyard , Pl . X,
figs . 4

, 5. Collected by David
Whi te . Specimens in U . S . Nat . Mus .

Glen Cove
,
Long Is land , Pl . X,

fig . 6 . Collected by Arthur Hollick. Speci
men in Mus . N ew York Bot . Gard .

F IC U S KRAU S IANA Heer .

Pl. IX , fig. 9 ; Pl. X , figs . 1—3 .

Ficus Krausiana Heer, Neue Denkschr. S chw . G esellsch. Naturwissensch. , vol. 2 3 (F1. Moletein) , 1869, p 15,

pl. 5, figs . 3—6 ; Hollick, Bull . G eol. S oc . Am. ,
vol . 7 , 1895, p . 13 ; Annals New York Acad. S ci. , vol. 11,

1898, p. 59 , pl. 3, fig . 1 .

Ficus atauina Heer ? Hollick, Trans . New York Acad. S ci. , vol. 11 , 1892 , p . 103, pl. 4 , figs . 4
, 6 .

This species is hardly separable from F. Beckwithii and in some speci
mens it is almost impossible to. determine to which species they shou ld be referred .

For this reason I have included all of ours under the o lder specific name .

Locality: Tottenville, Staten Island . Pl . IX
,

fig . 9 ; Pl . X,
fig . 3 . Co llected

by Arthur Hollick . Specimen in Mus . Staten Island Assn . Ar ts and S ci .

G ay Head , Marthas Vineyard, Pl . X,
fig . 1 . Collected by David Whi te.

Spec imen in U . S . Nat. Mus .

Southeast Poin t , Block Island, Pl . X ,
fig . 2 . Collected by Arthur Hollick.

Specimen in Mus . N ew York Bot . Gard .

F IC U S SAP INDIFOLIA Hollick.

Pl. XI , figs . 1
, 2 .

Ficzw sapindifolia Hollick, Bull . New York Bot. G ard.
,
vol. 3 , 1904 , p. 4 11

, pl 78, fig. 5.

This species has some of the characters of Ficus magnolimfolia Lesq .

,

b but is

more unsymmetrical and in this respect is suggestive of the genus S apindus , as

indicated in the specific name. It may also be seen to have certain poin ts of resem
blance to F. Bcckwithii Lesq .

,

c but is broader and has a more robust midrib . The

type specimen is represented by our fig . 1 .

a C ret. and Tert. FL, p . 46, pl. 16, fig . 5: pl. 17 , figs . 3, 4 .

bC ret. and Tert. Fl. , p . 47 , pl. 17 , figs . 5, 6.

c C ret. and Tert. Fl., p . 46, pl. 16, fig . 5; pl. 17, figs . 3, 4.
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Locality: Mott Po int , Manhassett Neck
,
Long Island

,
Pl . XI

,
fig . 1 . C ol

lected by A . E . Anderson . Specimen in Mus . N ew York Bot . Gard .

G ay Head , Marthas Vineyard, Pl . XI , fig . 2 . Collected by David Whi te.

Specimen in U . S . Nat . Mus .

F IC U S WILLIS IA N A Hollick.

Pl. 1x, figs . 1 , 2 .

Ficus Willisiana Hollick,
Bull. Torrey Bot. C lub, vol. 2 1 , 1894 , p. 52 , pl. 17 6 , figs . 2 , 5; Fifty-fifth Ann . Rept.

New York S tate Mus .
,
1901 p . r49 .

These two figures are reproductions of the original figures of the type speci
mens

,
which are the only ones thus far discovered . The leaf was evidently one of

the largest in the entire insu lar flora
,
so far as known

,
and it is unfortunate that the

fragmentary nature of the specimens give us merely an indication of the actual size
of the leaf

,
which apparently was not less than 8 inches 111 length .

Locality. S ea Cliff , Long Island , Pl . IX,
fig . 1 . Collected by Gilbert Van

Ingen . Specimen In Mus . N ew York Bot. Gard .

Glen Cove
,
Long Is land , Pl . IX,

fig . 2 . Collec ted byAr thur Hollick. Spec i
men in Mus . New York Bot. Gard .

F IC U S WOOLS ON I Newberry ?

Pl. XI
,
figs . 5, 6 .

Ficus Woolsoni Newb. , Mon. U . S . G eol . S urvey,
vol. 2 6 (F1:Amboy C lays) , 1895 p . 70 , pl. 2 0 , fig . 3 ;

pl. 2 3, figs . 1— 6 ; Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p .

’

33, pl. 2 , fig . 1 ; Annals New York
Acad. S ci. , vol . 11

, 1898, p . 419 , pl. 37 , fig. 9 ; Berry ,
Bull. New York Bot. G ard.

, vol. 3, 1903, p . 74 ,

pl. 47 fig. 7 .

These fragmentary specimens are referred provisionally to this species , largely
for the want of a better place in which to put them; it is evi dent

,
however , that

this reference must be regarded as purely tentative .

Locality: Kreischerville, S taten Island , Pl . XI , fig . 5. Co llected by Ar thur
Hollick. Specimen in Mus . Staten Island Assn . Ar ts and S ci .

Tottenvi lle
,
Staten Island

,
_

Pl. XI
,

fig . 6 . Collected by Arthur Hollick.

Specimen in Mus .

‘

Staten Island As sn . Ar ts and S ci .

Order PROTEALES .

Family PROTEAC EE .

PROTE OIDE S DAPHN OG EN O IDE S Heer .

Pl. XII , figs . 1- 5.

Proteoides daplmogcnoides Heer, Nouv . Mem . S oc . Helv. S ci. Nat ,
vol. 2 2 , No . 1 (Phyll. C ré t. 1867 ,

p . 17 , pl. 4 , figs . 9
,
10 ; Hollick, Trans . New York Acad. S ci. , vol. 11 , 1892 , p . 99

, pl. 3 , figs . 1
,
2 ; Bull.

Torrey Bot . C lub , vol. 2 1, 1894 , p . 52
, pl. 177 , fig . 1 ; Ries , S ch. Mines Quart ,

vol. 15, 1894 , p. 354 ; Newberry, Mon. U . s. G eol. Survey, vol. 2 6 (PI. Amboy C lays) , 1895 p . 72 , pl. 17 , figs, 8, 9 ; pl. 32 ,

figs . 11, pl. 33, fig . 3 ; pl. 41, fig . 15.

Many of the numerous leaf forms Which have been referred to this specIes from
time to time by different au thorities seem somewhat questionable when comparison
is made with Heer’s original figures (loc . but there is no do

’

ubt that our speci
mens are identical with several which have beeniso referred

,

“
and it wou ld not be

aLesquereux, C ret. FL, pl. 15, figs . 1, 2 ; N ewberry , Fl. Amboy C lays , pl. 17 , fig . 9 ; pl . 32 , fig . 13, etc.
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advisable now to disturb these references and thus to cause confusion . I am also
inclined to think that the leaf which Lesquereux calls Ficus protcoidcs

“
shou ld be

included wi th this species and all perhaps be placed in the genus Ficus . This
change, however, wou ld necessarily lead to an extended revision and rearrangement

whi ch wou ld be out of place in this work . Mr . EdwardW. Berry has discussed the
subject in a recent paper on

“
A Ficus confused with Proteoides ,”in which views

simi lar to
'

the above are expressed and the change of name to Ficus claplmogcnoidcs

(Heer) is defini tely proposed, but from the practical point of view of the geologist
the fact of identity between specimens is of far greater importance than the deter
mination of their probable botanical affini ties .

Even if all the doubtful forms shou ld be excluded
,
however , there wou ld yet

remain a large number identical with each other— sufficient to indicate that the
species was a widely distributed and important element in the Cretaceous fibra of

North America . Mr. Berry has included in the species a number of specimens found
in the clay marl at Cliffwood, N . J . but their identity wi th what I regard as

representative specimens of the species as now recognized a ppears to be open to

question .

Locality: Tottenville, Staten Island , Pl . XII , figs . 1, 2 . Collec ted by Arthur
Hollick. Specimens in Mus . Staten Island Assn. Arts and S ci.

G ay Head , Marthas Vineyard , Pl . XII , figs . 3
,
4 . Collected by David White.

Specimens in U . S . Nat. Mus .

S ea Cliff, Long Island , Pl . XII, fig. 5. Collected by Gilbert Van Ingen.

Specimen in Mus . New York Bot. Gard .

DRYANDROIDE S QU ERC IN EA Velenovsky .

PI. VIII , figs . 18, 19 .

Dryandroides quercinea Vel. , Fl. Bohm. Kreideform .
, pt.

‘
2
,
1883 , p . 8 pl. 2 figs . 8a—15.

These '

specimens do not compare satisfactorily with all of Velenovsky
’
s figures ,

but they are sufficiently like his fig . 12 (loc . cit.) to warrant the reference. They
may also perhaps be compared with Dryophyllum (Quercus) Holmesii Lesq . ,

d
except

that in ours the dentition is coarser .

Locality: G ay Head, Marthas Vineyard . C ollected by David White. Speci
mens in U . S . Nat. Mus .

BAN KS ITES SAPORTAN U S Velenovsky.

Pl. VIII , figs . 2 0 , 2 1.

Banksites S aportanus Vel. , F1. Bohm. Kreideform . , pt. 2 , 1883 , p. 7 pl. 1 figs . 18—2 0.

C elastrophyllum Benedeni S ap. et Man , Hollick, Bull. Torrey Bot. C lub , vol. 2 1, 1894 , p. 58, pl 177 , fig. 3.

It is perhaps somewhat hazardous to attempt a definite identification from such
fragments as those which are represented by our figures , especially as the species ,
so far as I am aware

,
has not been reported from elsewhere in America

,
but the

close resemblance to Velenovsky
’
s figures of specimens from the Cretaceous of

Bohemia seems to justify the reference .

aMon. U . S . G eol. Survey, vol. 17 (F1. Dak. 1892 , p . 77 , pl. 12 , fig. 2 .

0 Bull. Torrey Bot. C lub , vol. 32 , 1905, pp . 32 7- 330, pl. 2 1.

c Bull. N ew York Bot. G ard. , vol. 3, 1903, p. 74 , pl. 51, figs. 6—9.
4 C ret. and Tert. FL, p. 38, pl. 4 , fig . 8.
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Locality: G ay Head, Marthas Vineyard , Pl . VIII, fig . 2 0 . Collected by David
Whi te . Specimen in U.

’

S . Nat. Mus .

Glen Cove
,
Long Island , Pl . VI

'

II , fig . 2 1 . Collected by Ar thur Hollick.

Specimen in Mus . N ew York Bot . Gard .

O rder RA N ALE S .

Family1NYMPHJEAC EE .

NELU MBO KEM PII (Hollick) Hollick.

Pl. XIII , figs . 1—4 ; Pl. XIV,
figs . 1, 2 ; Pl. XV;

'

Pl. XVI,figs . 1- 6 .

Nelumbo Kempii (Hollick) Hollick, Bull. New York Bot. G ard.

,
vol. 3, 1904 , p . 412 , pl. 74 , figs. 1, 2 ; pl. 75;

pl. 76 ; pl. 77 , fig. 1 .

S crcnopsis Kempii Hollick, Bull. Torrey Bot. C lub , vol.' 2 0 , 1893, p . 169 , pl. 149 ; ibid. , p. 334 , pl. 166 ; Fifty

fifth Ann. Rept. New York S tate Mus . , 1901 p . r49 .

When first described , the Specimens upon which the descriptions were based
were thought to represent a palm ,

and the generic name S ercnopsis was given to
them . The type figures are reproduced On Pl . XIII . Specimens subsequently
discovered, however , showed beyond doubt that they were not a palm ,

but a

species of Nelumbo, and that the species was simi lar to , if not identical with , N clum

bium arcticum Heer
,

“ the
"

figure of which is reproduced on PI. XVI
,

fig . 7
,
for

comparison . Considerable difference may be noticed between our specimens
,
but it

hardly seems advisable to consi der them otherwise than as belonging to a single
species .

The only other representative of the genus which has been recorded from
this vicinity is N . primmua Berry,

b from the Cretaceous c lay marl at Cliffwood,
N . J although Mr . Berry has informed me that he has found specimens

,
whi ch he

thinks may be identical with ours
,
from a lower horizon than that at Cliffwood

,

near Morgans
,
N . J .

Locality: Glen Cove, Long Island , Pl . XIII , figs . 1—4 ; Pl . XIV,
figs . 1 , 2 ;

Pl . XV ; Pl . XVI , fig . 6 . Collected by Arthur Hollick. Specimens in Mus . New

York Bot . Gard .

Manhassett Neck
,
Long Island , Pl . XVI ,

fig . 5. Collec ted by A . E . Anderson .

Specimen in ‘

Mus .N ew York Bot . Gard .

G ay Head
,
Marthas Vineyard , Pl . XVI, figs . 1—4 . Co llected by David White.

Specimens in U . S . Nat. Mus .

Family MENISPERMAC EE .

MEN IS PERM ITE S BRYS ON IANA Hollick.

Pl. xn
, fig . 6 .

M eni spermites Bryso
'

aiana Hollick, Bull . Torrey Bot. C lub, vol. 2 1, 1894 , p . 59, pl 180, fig. 10 ; fi fty
-fifth

Ann. Rept. New York S tate Mus . , 1901 p. r50 .

The resemblance of this spec1es to Memspemmtes boreali s Heer c
1s qui te

apparent, but the
, imperfect condi tion of Heer’s specimen renders exact comparison

0 F1. Foss. Aret. , vol. 6 (abth. 1882 , p. 92 , pl. 40 , fig. 6 .

5Bull . N ew York Bot. G ard . , vol. 3, 1903, p. 75, pl. 43, fig. 1.

6 Fl. Foss. Aret. , vol. 6 (abth . p . 91, pl. 39,
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impossible . Our figure is a reproduction of the figure of the type specimen
,
which

is the only one known to me .

Locality: Glen Cove, Long Island . Collected by Arthur Hollick. Specimen

in Mus . New York Bot. Gard .

MEN IS PERM ITES A C U TILOB U S Lesquereux ?

Pl. x11, fig. 8.

M enispermites acutilobus Lesq .

,

“

C ret. and Tert . FL, 1883, p. 78, pl 14 , fig. 2 .

The identity of our specimen with thi s species must necessarily be doubtful , on
account of its imperfect condition , but that it is closely related to it there can

hardly be any question .

Locality: Nashaquitsa , Marthas Vineyard . Collected by DavidWhi te. Spec i
men in the U. S . Nat. Mus .

MEN IS PERM ITE
’
S sp .

Pl. XII, fig. 7 .

Hedera sp.

'

é Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p. 42 1, pl 38, fig . 5.

This fragment 1s apparently referable to Menispermites rather than to Hedera , as
originally thought probable, and might perhaps be considered as a small form Of the

Species last described .

Locality : Tottenville, Staten Island . Collected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Arts and S ci.

CO C C U LU S M IN U TU S Hollick.

Pl. XII , fig. 9 .

Oocculus minutas Hollick,
Bull. New York Bot. G ard.

,
vol. 3, 1904 , p. 407

, pl 70 , fig. 6 .

It is possible that this may be only a very small form of the Species
—

next
described .

Locality: Little Neck, Northport Harbor
,
Long Island . Collected by Hein

rich Ries . Specimen in Mus . New York Bot . Gard .

CO C C U LU S C IN NAM OM EU S Velenovsky .

PI. XII
,
figs . 10— 12 .

Oocculus cinnamomeus Vel. , F1. Bohm . Kreideform .

, pt. 4
,
1885, p. 4 pl. 8 figs . 16—2 1.

Although our specimens are somewhat smaller than those figured by Vele
novsky, their identitycan hardly be questioned , except perhaps in regard to our

fig . 12 in which the lateral nerves are indicated as starting from the midrib a short
distance above the base . This S light difference, however, would scarcely seem to

warrant us in regarding it as a different species .

Locality: G ay Head, Marthas Vineyard . Collected by David White. Speci
mens in U . S. Nat. Mus .
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C O C C U LITE S IM PERFE C TU S n . sp.

PI. x11
,
fig . 14 .

Leaf linear-elliptical ( 2) in outline, about 5 centimeters ( 2) long by centimeters maximum width;
margin entire ; nervation consisting of a midrib and two pairs of subparallel, equidistant lateral nerves, which
start at the ba se of the leaf ; tertiary nerves parallel to each

'

other and at right angles to the lateral nerves.

It is possible that this spec imen may represent a lower portion of a leaf of the
species next described, but the disposition of the lateral nerves is slightly different
and the angles between the tertiary and the lateral nerves appear to be more obtuse

Locality: G ay Head, Marthas Vineyard . Collected by David White . Speci
men in U . S . Nat. Mus .

C O C C U LITES INQU IRENDU S n. sp .

Pl. x11
,
fig. 13 .

Leaf linear—elliptical ( 2) in outline, about 5 centimeters ( 2) long by centimeters maximum width;
margin entire ; apex blunt ; nervation acrodrome, consisting of a midrib and two pairs of subparallel lateral
nerves near the margin,with subparallel pertiary nerves connecting the midribwith the inner lateral nerves
and the lateral nerves with each other.

This fragment has many points in comm on with Oocculitcs Kani i (Heer) Heer
,

“

although much smaller in size
,
and w ith Menispermites ovalis Lesq.

,

b
'

and theques
tion of generic reference appears to be merely a matter of personal .chOice .

Locality: G ay Head , Marthas Vineyard . Collected by David White. Speci
men in U . S . Nat . Mus .

Family MAG NOLIACEE .

MAG NOLIA C APELLIN II Heer .

Pl. XVII
,
figs . 3, 4 .

Magnolia C apellim i Heer, Nouv . Mem. S oc. Helv. S ci. Nat.

,
vol. 2 2 , NO . 1 , 1867 (Phyll. C ré t. p 2 1 ,

pl. 3 , figs . 5
, 6 ; Hollick, Trans . New York Acad. S ci. , vol. 12 , 1893 , . p. 2 34 , pl. 6 , fig. 6 ; Bull. G eol. S oc.

Am.

, vol. 7 , 1895, p . 13 ; Fifty- fif th Ann. Rept. New York State Mus . , 1901 p . r49 ; Bull. New
York Bot. G ard.

,
vol. 3 , 1904 , p . 4 13, pl. 78, fig. 3 .

There can be no question i n regard to our specimens being identical W i th this
well- defined species , which is not uncommon on Long Island

,
but has not been .

satisfactorily identified from elsewhere in this region
,
although it is listed by Les

quereux as having been found at Sayreville, N . J.

,

C
and Berry describes and figures

a fragment of a leaf from C lifiwood
,
N . J as belonging to the species .

‘JZ In con

nection w ith the former
,
however

,
Lesquereux says (loc .

“ These spec imens

are few and poor, and therefore the determinations are not positively ascertained
,

”
and the identity of the latter is very doubtfu l .

Locali ty: Glen Cove , Long Is land , Pl . XVII, fig . 3 . Collected by Ar thur
Hollick. Spec imen in Mus . NewYork Bot. Gard .

Center Island, Long Island , Pl . XVII, fig . 4 . Co llected by Arthur Hollick.

Spec imen in Mus. New York Bot. Gard .

a Fl. Foss . Arct ., vol. 3 (Mi ce. F1. Arct. Zone) , 1874 , p . 2 1 ; ibid . , vol. 7 , 1883 , p . 12 4, p] . 100, fig . 1b=Daphnogene K am
’

i

Heer, ibid . , vol. 1, 1868, p . 112 , pl. 14, figs . 1—5; pl. 16, fig . 1= C occu lus Kam
'

i
‘

(Heer) S ap . et Man , Essai Veg . M arnes Heers.

G elind . , 1873, p . 63, pl . 10, fig . 1.

bAnn . Rept. U . S . G eo l. and G eog . S urvey Tert . , 1874 p . 357 , pl. 5, fig . 4 .

cRept. C lay Deposits N ew Jersey, G eol . Survey N ew Jersey , 1878, p . 2 9 .

d Bull . Torrey Bot . C lub , vol. 31, 1904 , p . 76, pl. 3, fig . 3.



FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND .

MA G N OLIA S PE C IOS A Heer.

P] . XIX, figs . 1- 4 .

M agnolia speciosa Heer, Neue Denkschr . S chw. G esellsch. Naturwissensch.
,
vol 2 3 (Kreide 1869,

p. 2 0 , pl. 7 , fig . 1 ; pl. 9, fig. 2 ; pl. 10, figs . 1
,
2 ; pl. 11 , fig . 1 ; Hollick, Trans . New YorkAcad. S ci. , vol. 12 ,

1893, p. 2 34 , pl. 7 , fig. 4 ; Bull . Torrey Bot. C lub . vol. 2 1, 1894 . p. 60, pl. 178, fig . 5; Bull. G eol. S oc. Am . ,

vol. 7 , 1895, p . 13 ; Fifty—fifth Ann. Rept. New York State Mus.
, 1901 p. r50 ; Berry,

Bull.
Torrey Bot. C lub, vol. 31 1904 , p. 76

, pl. 3, fig. 10 .

The specimens representing this species are among the most satis factory which
have been found within the insu lar area, and it is evident from the number of spec i
mens included in the collections that the species was an important element in the
flora . It is prominently identified wi th the Dakota group and also occurs in the

c lay marl of Cliffwood
,
N . J but has not been foun d in the Amboy clays .

Locality: Glen Cove , Long Island, Pl . XIX ,
figs . 1

,
2 . Co llected by Arthur

Hollick. Specimens in Mus . New York Bot. Gard .

G ay Head, Marthas Vineyard , Pl . XIX ,
figs

'

. 3
,
4 . Collected by David White .

Specimens in U. S . Nat. Mus .

MA G N OLIA TEN U IF OLIA Lesquereux .

Pl. XVII , fig. 1 ; Pl. XVIII, figs. 4
,
5.

M agnolia tenuifolia Lesq.
,
Am . Jour . S ci. , vol. 46 , 1868, p. 100; (bet. FL

, 1874 , p 92 , pl 2 1 fig. 1 ; Berry, Bull .

New York Bot. G ard.
,
vol. 3, 1903, p . 77 , pl. 47 , fig. 10 ; Hollick

,
ibid.

,
1904 , p. 4 13

, pl. 73, fig . 2 .

There is considerable difference between the
.

robus t specimen represented by
our fig . 5

,
Pl . XVI II, and themore delicate specimens represented by the o ther two ,

but the same may be said of Lesquereux
’
s figures

,

“
and the general resemblance

between all of them seems to jus tify the reference to this species .

Locality: S ea C hfl ,
Long Island

, Pl. XVII, fig . 1. Collected by Gilbert Van
Ingen . Specimen in Mus . New York Bot . Gard .

Glen Cove ; Long Island , Pl . XVIII, fig . 4 . Collected by DavidWhi te. Speci
men in U. S . Nat . Mus .

G ay Head , Marthas Vineyard , Pl . XVIII , fig . 5. Co llected bv David White.

Specimen in U . S . Nat. Mu
s

.

MAG N OLIA LON G IP E S Newberry. 2

P1. XXI , figs. 5, 6 .

Magnolia longipes Newb.
,
Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895 p . 76, pl. 54 , figs .

1—3 ; Hollick, Bull. Torrey Bot. C lub, vol. 2 1, 1894 , p. 60, pl. 178, figs. 1
, 3 ; Fifty- fif th Ann. Rept. New

York S tate Mus.

, 1901 p. r50.

These fragmentary specimens are not satisfactory subjects for accurate com

parison,
and they might be almos t equally well included with M . tenuifolia Lesq .

,

b

which difl’ers but little from the species under cons ideration . In order that satis
factory comparison might be made

,
however

,
it wou ld be necessary to have both the

apex and petiole represented .

aMon. U . S . G eol. S urvey, vol. 17 (PI. Dak. 1892 , pl. 2 4 , fig . 1, and C ret. FL, 1874 , pl. 2 1, fig. 1.

bC ret. FL, 1874 , pl. 2 1, fig. 1 and this monograph, Pl. XXVII , fig . 1; Pl. XXVI II , figs . 4 , 5.
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MAG NOLIA LON G IFOLIA Newberry .

P1. xx
, figs . 2 , 3;

Magnolia longifolia Newb.

,
Mon. U . S . G eol. Survey, vol . 2 6 (PI. Amboy C lays) , 1895 p. 76,pl 55, figs .

3 , 5; pl. 56, figs. 1—4 ; Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 36 , pl. 3, fig . 9 ; Bull. G eol.
S oc . Am .,

vol. 7 , 1895, p. 13 ; Annals New York Acad. S ci. , vol. 11, 1898, p . 42 2
, pl. 37 , fig. 3 ; Fifty -fifth

Ann . Rept. New York S tate Mus . ,
1901 p. r50 .

Our fig . 2 is manifestly too fragmentary for satisfactory identification ,
but fig .

3
_

is apparently a small form of the species and is comparable with the leaf from
Woodbridge

,
N . J doubtfu lly referred by Newberry to M . alternans Heer

,
which

,

however
,
can hardly be included in that species .

Locality: Tottenville, Staten Island . Co llected byAr thur Hollick. Specimens

in Mus . Staten Island Assn . Ar ts and S ci .

MAG N OLIA IS BERG IANA Heer .

Pl. xx, fig . 4 .

Magm lia Isbergiana Heer, Fl. Foss . Aret.
,
Vol. 6 (abth. 1882 , p . 91 , pl. 36 , fig. 3 ; Hollick, Bull. Torrey Bot.

C lub , vol. 2 1 , 1894 , p. 60, pl. 178, fig . 4 ; Fifty -fifth Ann. Rept. New York S tate Mus . ,
1901 p. r50 .

This species is represented in our collections by the one specimen here figured
,

which appears to be the only one thus far brought to light other than the single

type specimen from Greenland
,

figured byHeer (loc . The two figures are qu ite
similar , although the type shows a w ider base, thus giving to the leaf a more pyrami

dal shape than is indicated in ours .

Locality: Glen Cove , Long Island . Collected by Ar thur Hollick. Specimen in

Mus . NewYork Bot . Gard .

MAG N OL IA WOODBRID G EN S IS Hollick.

P1. XX
,
fig . 7 .

M agm lia woodbridgensis Hollick, inNewberry, Mon. U . S . G eol. Survey, vol. 2 6 (Fl. Amboy C lays) , 1895
p. 7 4 , pl. 36, fig . 11 ; pl. 57 , figs . 5—7 ; Trans . New York Acad. S ci. , vol. 16, 1897 , p . 133 , pl. 14 , fig . 8 ;

Annals New York Acad. S ci. , vol. 11, 1898, p. 60 , pl . 3 , fig. 2 ; Berry , Bull . New York Bot. G ard.

, vol. 3 ,

1903 , p. 77 , pl. 53 , fig. 5; pl. 57 , fig.

This specimen
,
although imperfect , is so exactly comparable with fig . 7 , pl. 57

(F1. Amboy Clays , loc . that they must be regarded as identical . It is the only
representative of the species thus far found w ithin the insu lar area

, although the
'

species is not uncommon in both the Amboy clays and the C lifi
'

wood c lay marls in
New Jersey .

Locality: Balls Point , Block Island . Co llected by Ar thur Hollick. Specimen
in Mus . New York Bot . Gard .

aMon. U . s. G eo l. Surveyfvol. 26 (F1. Amboy C lays) , 1895 pl. 55, fig. 1.
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MAG NOL IA G LAU C O -IDE S Newberry ?
Pl. XIX , fig . 6 ; Pl. XX , fig. 6 .

Magnolia glaucoidcs Newb.
,
Mon. U . s. G eol. Survey, vol. 2 6 (FLAmboy .C lays) , 1895 p. 74 , pl. 57 , figs,

1—4 ; Hollick, Bull . Torrey Bot. C lub , vol. 2 1, 1894 , p; 60, pl. figs . 1 , 7 ; Bull. G eol. S oc. Am . ,

’vol. 7 .

1895, p . 13 Fifty -fifthAnn . Rept. New York S tate Mus . ,
1901 p. r50.

It i s unfortunate that In each of our specimens the upper part IS missing , as this

partwou ld probably serve to determine whether we shou ld regard them as belong
ing with this species or with M . Boulayana Lesq .

“ which apparently differs from
the former merely 111 having an acu te instead of an obtuse apex . Thi s specific dis .

tinctionmay not always ho ld good, however , as indicated by several specimens from
New Jersey in the Museum of the New York Botanical Garden ,

and in any cri tical
revision of the genus I am inclined to think that the two species would be united .

Locality: S ea Cliff, Long Island . Co llected by Gilbert Van Ingen. Specimens
in Mus . New York Bot . Gard .

MAG NOL IA ALTERN AN S Heer .

M agnolia alternans Heer, Nouv . Mem . S oc . Helv . S ci. Nat. , vol. 2 2 , No . 1 (Phyll . C ré t. 1867 , p. 2 0,

pl. 3, figs . 2 —4 ; pl. 4 , figs . 1 , 2 ; Pollard, Trans. New York Acad. S ci. , vol. 13 , 1894 , p .. 181 .

This species is listed by Pollard (loc . cit . ) asoccurring at Elm Point, (G r eat Neck
,

Long Island, but I have not seen the specimen .

MAG N OL IA VAN IN G EN I Hollick.

P1. XX , fig . 1.

M agnolia Van Ingani Hollick, Bull . Torrey Bot; C lub, vol. 2 1 1894 , p. 61 pl 175, fig. 6

This species , based upon a single specimen
,
the original figure of which is here

reproduced , is somewhat similar in appearance to M . glaucoides Nawb . , as may be

seen by comparing it with the figures of specimens so referred in this monograph on

PI. XIX ,
fig . 6 , and PI. XX ,

fig . 6
,
but the leaf is narrower , the base more rounded,

and the angle of nervation more obtuse .

Locality: S ea Cliff, Long Island . collected by Gilbert Van Ingen . Specimen

in Mus . New York Bot. Gard .

MAG NoLIA AU '

R IC U L ATA Newberry.

P1. X1X,fig . 5 PI. XX
,
figs . 5, 8.

Magnolia auriculata Newb. Mon. U ; S . G eoL Survey , vol. 2 6 (F1. Amboy C lays) , 1895 p. 75, pl 41, fig .

13 ; pl. 58, figs. 1— 11 ; Hollick, Bull. Torrey Bot . C lub , vol. 2 1 , 1894 , p. 61 , pl. 179, figs . 6 , 7 ; Fifty -fifth

Ann. Rept. New York S tate Mus . , 1901 p. r49 .

Dicotyledonous leaf impression,
Hitchcock , G eol. Massachusetts , vol. 2 , 184 1, p . 430, pl 19 , fig. 1 in part.

The identity of our specimens w
i
th this exceedingly Variable species is _ perhaps

en to question, although I have specimens from N ew Jersey, labeled by Doctor

0 11110 11. U . S . G eol. Survey, vol. 17 (PI.Dak. 1892 , p . 2 02 , pl. 60, fig . 2 ; pl. 65, fig . 2 .
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Newberry,
which resemble ours more c losely than any of those which

_

he figured . It

is interes ting to note that a leaf from G ay Head figured by Hitct ck
,
to which

,

however , he '

did not give any name
,
unquestionably belongs to this species , as may

be seen by comparing it
a w ith Newberry

’
s figures ( loc .

Locality: Glen Cove, Long Island , Pl . XIX ,
fig . 5

,
Pl . XX

,
fig . 5. Co llected by

Ar thur Hollick . Specimens in Mus . N ew York Bot . Gard .

G ay Head , Marthas Vineyard , Pl . XX ,
fig . 8 . Collected by Edward Hitchcock .

LIRIODEN DRON OBLON G IFOLIU M Newberry ?

Pl. XXI
, fig. 8.

Liriodendron oblongifolium Newb. , Bull. Torrey Bot. C lub , vol. 14 , 1887 , p . 5, pl. 61, fig . 1 ; Mon . U . S . G eo] .

Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 81 , pl. 52 , figs . 1—5; Hollick, Bull. Torrey Bot. C lub,
vol. 2 1, 1894 , p . 62 , pl. 179, fig . 3 .

This specim en
,
whi le it has much’

the appearance of a median portion of a leaf of
this species , is altogether too fragmentary for any but provisional reference, espe
cially as it is the only specimen of this species in the insu lar flora collections .

Locality: Glen Cove, Long Island . Collected by Arthur Hollick. Specimen
_
in

Mus . N ew York Bot . Gard.

LIRIODENDRON PRIMZEVU M Newberry .

Pl. XXI , fig . 7 .

Liriodendron primed/umNewb. Annals New York Lyc . Nat. Hist. , vol. 9 , 1868, p. 12 ; Mon. U . S . G eol. Survey ,

vol. 35(Later Ext. Fl. N . Am.) 1898, p . 96 , pl. 6 , fig. 7 ; Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 ,

p. 35, pl. 3, fig. 4 .

This Single specimen
,
which fortunately, however , is well preserved, is all that

we have to represent the species in any of the collections of Cretaceous plants from
eastern North America . Bo th Heer

b
and Lesquereux

c included this species wi th
the unlobed

,
emarginate leaves which Newberry placed in the g enus Liriodendropsis .

His views in this connection may be found expressed in the Flora of the Amboy
C lays

d
on pages 79 , 80 , and I haveno hesitation in regarding his conc lusions in thi s

respect as val id .

Locality: Tottenville, Staten Island . Collected by Ar thur Hollick. Spec1men

in Mus . Staten Island Assn. Arts and S ci.

LIR IODEN DRON ATTEN U ATU M n . sp .

Pl. XXI, figs . 9- 11.

Lim
'

odendron primacvum Newbi, Hollick, Bull. Torrey Bot . C lub, vol. 2 1, 1894 , p. 61, pl. 179 , fig . 4 .

_

Leaves obscurely 2 - lobed, entire, rounded below to a wedge
- shaped base, constricted above to an amar

ginate apex ; secondary nerves numerous and fine, diverging from the midrib at acute angles , soon branching
and forming an irregular network with the tertiary nerVes .

The first specimen of this species discovered , represented by our fig . 9 , was

thought to be a form -of L, primaevum N ewb. and was so described by me (10 0 .

q Reproduced in our
“

Pl. XX ,
fig . 8 .

C Mon. U . S . Geol. S urvey, vol. 17 (F1. Dak. 1892 , p . 2 03.

- .
b
. vol. 6 (abth. p.87. dMon. U . S . G eol. S urvey, vol. 2 6.
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but specimens suhg
equently found have made it seem advisable to regard them all as

belonging to a distmct species , wi th the secondary nervation at a more acu te angle of
divergence from the midrib and with a more elongated or attenuated upperportion
than in L . primacw m.

In some respects these leaves are similar to some -of those included in the genus
Liriodendropsis , and it is possible that theymay u ltimately have to be so considered .

Our fig . 11 is to be specially noted in this connection .

Locality: Glen Cove, Long Island , Pl . XXI , fig . 9 . Collected by Arthur Hol~

lick . Specimen in Mus . N ew YorkBot. Gard .

G ayHead , Marthas Vineyard, Pl . XXI , figs . 10
,
11 .

(Co llected by DavidWhi te .

Specimens in U . S . Nat. Mus .

Genus LIRIODEN DROPS IS Newberry .

G enus Liriodendropsis Newberry gen. nov. , Mon . U . S . G eol. S urvey, vol. 2 6 (Fl. Amboy C lays) , 1895
p. 82 .

In this genus Newberry includes leaves of considerable variation in form whi ch
he originally

'

described as a single species under Liri odend ron and says (10 0 .

I have thought it best to distinguish by a new generic name a group of leaves which are numerous in the
Amboy clays and the Atane beds of G reenland. They have beenhitherto included in the genus Liriodendron
by Professor Heer and myself ; but while they are evidently related to the tulip tree, their simple ovate or

lanceolate form, relatively small size , and stronglymarked, reticulated nervation separate them into a group by
themselves, possessing characters which seem to have more than a specific value .

Since the date Newberry wro te the above a large amount of new material has
been collected

,
which includes not onlymany which are identicalwith those which he“

described , but others which , although differing in certain particulars , are so c losely
simi lar that they shou ld all be regarded as at least generically related

,
although what

the botani cal relationship of the genus may be is a question which we are not yet in a

position to answer
,
and it must be admi tted that inthis connection the new material

,

with its mu ltiplicity of newforms
,
has added to our perplexity instead of assistingu s

in arriving at any satisfactory conclusion .

Heer considered certain leaves from the lower Atane beds of Greenland
,
iden

tical w ith those subsequently included by Newberry under Lirioclcndropsis simplex?
to be varieties of Liriodendron Mcekii Heer

,
and they were so described and figured

by him ,
together with other forms which he regarded as allied

,
including Liriodcn

dron primacvum Newb.
,
Phyllites obcorclatus Heer

,
and Leguminositcs

’
Marcoaanus

Heer .

c This segregation of species was criticised by Newberry in his discussion of .

the genus Liriode'nd ropsis (loc . but the actual or possible relationship of most
of them to L/ iriodendron was affirmed .

The question of the affinity of some of these forms with Liriodendron was di s

cussed at some length by Theodor Holm in a paper entitled “ Notes on the Leaves

c L . simplex . , Bull . Torrey Bot . C lub, vol . 14 , 1887, p . 6, pl . 42 , figs . 2—4 .

bM on. U . S . G eol. Survey , vol . 2 6 (PI. Amboy C lays) , 1895 p . 83, pl . 19, figs. 2 , 3 ; pl. 53, figs. 1—4 , 7 .

C F] . Foss . Ar ct.
, vol. 6 (abth . 1882 , p . 87 , pl; 18, fig. 40 ; pl. 2 2 , figs. la , 1h, 2—13; pl. 2 3, figs . 3—8 ; pl . 25, fig . 5a ; pl. 45,

figs. 13a, 13b.
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of Liriodendron,

”2L in which he criticises their reference even to the Magnoliaceae
,

and says (loc . cit.
, p . 33) there is good reason for considering some of

the obcordate leaves as belonging to plants of a quite different family; namely, if
we compare them wi th leaflets of the Leguminosae.

”
The same au thor subsequently continued the discussion in a paper On the .

Validity of Some Fossil Species of Lirioclentlron
,

”in which he calls attention to
'

a

specimen figured by me
,
showing three leaves in close juxtaposition ,

°
and pertinently

remarks (loc . cit.

, p . might '

we not then assume that they have
been situated close together, as they were found in the rock ? They seem

,

“ indeed ,
to have formed a trifoliate leaf, not unl ike Desmodium,

Phaseolus , and others . Their
venation is much more like that of the Leguminosae than of any known Lirioclend ron .

Moreover we must not forget that notched leaves are not only common among the
Leguminosae, but exist in many genera of

‘various families , e . g .
,
Zygophyllum,

P as

s iflora ,
'

Akebia
,
etc — which might also,

be taken into consideration .

”
Leaves which are superficially indistinguishable from some of ours are described

and figured by Bayer from the Cretaceous of Bohemia under the name Bignonia

pulcherrimafland it is interesting to note that in his fig . 12 6a he shows three leaflets
joined to a comm on petiole, thus forming a compound leaf . These figures are repro
duced for comparison in ourfigures 2 and 3 on P1. XXV

,
together with Newberry’s

type figure of Liriodendropsis simplex in fig . 1 .

A number of other; fossil leaves , which have been described ‘

from time to time

under different genera, are impossible to separate from the general type represented
in. Liriodend ropsis . As examples in this connec tion may be mentioned S apotacites
retusa s

_ ,
Heer e

and Myrsinophyllam varians Vel. ,f a figure of which is reproduced
for comparison on Pl . XXV

,
fig . 6 .

Finally, attention may be called to the interesting comparison made by Ward
between certain forms of Lirioclendropsis simplest: and Chondrophyton lace

'

ratum S ap.

from the Cretaceous of Portugal ,9 which latter he does not hesitate to. rename Lirio

dendropsis lacerata .

In view
, therefore, of the wide differences of opinion which have been expressed

in regard to the probable botanical affini ties of these leaf forms and the impossibility
of separating one from another

,
except in the case of extreme forms

,
I have thought

it advisable to include all of the specimens from our vicinity under the generic name

Liriodendropsis, leaving it in the systematic position in which it was placed by the
author and separating it into aas few species as possible, although doubtless some

au thorities may be inclined to recognize additional species or varieties among the
many forms figured .

a P roc. U . S . N at . M us vo l. 13, 1890, pp . 15—35, pls . 4—9 .

bBot . G az vo l 2 0, 1895, pp . 312 - 316, pl. 23 .

C Liriodendron simplexN ewb., G len C ove, Long Island N . Y. Trans . N . Y. Acad . S ci., vol. 12, 1893, pl. 5, fig . 2 . S eethis
monograph , Pl. XX I I I , fig . 5.

d S tudien G ebiete B é hm. K reideform. (Perucer S chichten) , 1900 p . 156, figs . 126a, 12 Gb. (Fig . 12 6a reduced in

size ; fig . 12 61) nat. size. )
6 Fl. Foss . Arct . , vol. 7 , p . 32 , pl. 61, fig. 10.

v et. C esk. C enomanu, p . 25, pl. 4 , figs . 8, 9 ; pl. 5, fig . 12 ; pl. 6, figs. 10, 11.

OS ixteenth Ann. R
'

ept. U . S . G eol. S urvey, 1894- 5 pt . 1, p . 540; pl. 107, figs . 6—8 .
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LIRIODENDROP S Is AN G U S TIFOL IA Newberry.

Pl. XXVI , figs . l a , 2
- 5.

I/ iriodendropsis angustifolia Newb.

,
Mon. U . S . G eol. S urvey ,

vol. 2 6 (F1. Amboy C lays) , 1895 p. 84 , pl.

53, fig . 8 ; Hollick; Bull. G eol. S oc . Am.

,
vol. 7 , 1895, p. 13.

Liriodend ron simplexNewb. inpart, Bull. Torrey Bot. C lub, vol. 14 , 1887 , p. 6 , pl. 62 , fig. 4 .

This species may be regarded as occupying one extreme of the series of which
Dirioclendropsis spectabilis represents the other

,
wi th L . simplex, L .

_
retusa

,
andL .

constricta as intermediate forms . Newberry
’
s typ e figure is reproduced on PI.

XXVI
,

fig . 4 .

It may appear to be just as difficult to draw the line between this species and

some of those included under L. constricta as between any two other forms
,
but in

maintaining them as distinct I believe that I am following the course which wou ld
have been pursued by Doc tor Newberry if he had had the material in hand when
he decided to recognize the species

’

simplex and angustifolia .

Locality: G ay Head , Marthas Vineyard , Pl. XXVI , figs . 1a
,
3 . Collected by

David White. Specimens in U . S . Nat. Mus .

Glen Cove, Long Island, Pl . XXVI , fig . 2 . Co llected by Davi d Whi te .

Specimen in U . S . Nat. Mus .

Woodbridge, N . J . Pl. XXVI
,
figs . 4

,
5 Specimens in Mus . New York Bot.

Gard .

LIRIODENDROP S IS C ON S TR I C TA (Ward var .)

PI. XXII , fig . 7 ; Pl. XXVI , figs . 6—15; Pl. XL ,
fig . 15.

Liriodendropsis simplex constricta Ward, S ixteenth Ann. Rept . U . S . G eol. Survey, pt . 1
,
1894—95

p . 540 , pl. 107 , fig . 8.

Liriodendron simplex Newb.
,
Hollick, Trans . New York Acad. S ci. , vol. 12 , 1893, p. 2 35, pl. 7 , fig . 3 .

Leaves entire, varying between 4 and 9 centimeters in length by 2 to centimeters inmaximum width,
ovate- lanceolate in outline , wedge—shaped at the base, abruptly constricted or narrowed and almost linear in
the upper part, with an emarginate or truncate apex ; secondary and tertiary nervation almost indistinguish
able one from the other , forming a fine network of elongated and polygonal areolze .

I have included in this species the specimens in whi ch the upper part is nar
rowed or abruptly constric ted . The leaf which I regard as the type of the species
is shown on PI. XXVI, fig . 15

,
whi le figs . 7 1 are indicative of relationship with

L . angustifolia
'

and L . simpleg .

With considerablehesitationI have also decided to include the specimen rep

resented on PI. XL .by fig . 15
,
whichmay be merely an abnormal form of the species ,

and that represented on P1. XXII by fig . 7 , which is a form more or less suggestive
of L . spectabilis .

Locality: G ay Head , Marthas Vineyard, Pl . XXII, fig . 7 ; Pl . XXVI, figs .

6— 14 ; Pl . XL , fig . 15. Collected by David Whi te . Specimens in U. S. Nat. Mus .

Glen Cove
,
Long Island

,
Pl . XXVI , fig. 15. Collected by Ar thur Hollick.

Specimen in Mus . New York Bot. Gard .



FLORA OF SOUTHERN NEI’VYORK AND NEW ENGLAND .

LIRIODEN DROP S IS RETU SA (Heer) n . comb .

PI. XXV, figs . 8, 9.

S apotacites retusus Heer, Fl. Foss . Arct.
,
vol. 7 , 1883 , p . 32 , pl. 61 , fig. 10; Newberry, Mon. U . S . G eol. S ur~

vey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 12 3 , pl. 53, figs . 5, 6 .

Infiriodendron simplex Newb. HOllick.
,
Trans . New York Acad. S ci. , vol. 12 , 1893, p . 2 35, pl. 5, fig. 5.

I can see no valid reason for regarding the leaves represented by these speci
mens as generically distinct from the o thers w ith notched a‘pices, referred to I/ irio
dendropsis , and in fact they might even be inc luded in some one or another of the

described species of that genus
,
but Newberry considered the form represented by

our two specimens here figured to be distinct . Whether the distinc tive features
shou ld be regarded as generic

,
specific , or varietal is largely a matter of personal

choice and convenience.

Locality: Woodbridge
,
N . J Pl . XXV

,
fig . 8. Specimen in Mus . New York

Bot. Gard .

Glen Cove
,
Long Island

,
Pl . XXV

,
fig . 9 . Collected by Ar thur Hollick.

Specimen in Mus . N ew York Bot. Gard .

LIRIODENDROP S IS S IM PLEX (Newberry) Newberry.

PI. XXIII , figs . Pl. XXIV, figs . 1- 9 ; PI. XXV, figs . 1, 4 , 5, 7 , 104 2 ; PI. XXVI, figs 1b, 10 , 1d.

Liri odendropsis simplexNewb.
, Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895 p . 83 , pl. 19,

figs . 2 , 3 ; pl. 53 , figs . 1—4 , 7 ; Hollick, Bull. G eol. S oc . Am.
,
vol. 7 , 1895, p . 13 .

M riodendron simplex Newb. in part, Bull. Torrey Bot. C lub, vol. 14 , 1887 , p. 6, pl. 62 , figs . 2
, 3 ; White, Am .

Jour . S ci. , vol. 39, 1890 , p. 98,pl. 2 , figs. 6 , 7 ; Uhler, Trans . Maryland Acad. S ci.
,
vol. I

, 1892

p. 2 07 ; Hollick, Trans . New York Acad. S ci. , vol. 11, 1892 , p. 99 , pl. 2 , figs . 2
, 4 , 5, 7 , 9 ; Ibid. , vol. 12 ,

1893, p . 2 35, pl. 5, figs . 1
,
2 , 4 ; pl. 7 , fig. 2 ; Fifty- fifth Ann. Rept. New York S tate Mus .

, 1901

p . r50 ; Pollard, Trans .N ew York Acad. S ci. , vol. 13, 1894 , p. 180.

It is wi th some hesitation that I have inc luded all these leaf forms in this one

species, and it is impossible to know whether the author of the Species would have
done so , but any attempt to separate them ,

even into varieties
,
seems hopeless, on

accoun t of the large number whi ch it would be impossible to differentiate satisfac

tori ly ; and in this connection it may he remarked that not nearly all the specimens

available have-been figured .

,When the relatively coarse secondary nervation only is preserved the leaves

present quite a di fferent appearance to those in which the finer intermediate nerva
tion also is apparent . In the latter case the entire system of nervation is so inter
laced that the distinc tion between coarser and finer '

nerves is often difficu lt to
discern .

Another feature also of the nervation
,
to which Newberry did not call atten

tion
,
is the quite considerable variation in the ana le of divergence from the midrib .

In those leaves which are symmetrical or nearly so
,
the angle is practically uniform

,

while in those which are irregular in ou tline the angle varies from about 45 degrees
to almost a right angle in the same leaf

,
according to the position of the marginal

inequalities .

However we may regard them
,
i t is evident that these leaves represent one or

more of the most abundant elements in the Cretaceous flora of this region
, and if
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which is named “ Phyllites durescens sp . nov .

”
in the explanation of the plate. It

is evident, however, that this figure was included in the species through some error
,

as it
'

is not referred to in the descriptive text on page 2 18, and the specific descrip
tion ,

while it agrees with the other figures (loc . cit.
, pl. 61; fig . 5; pl . 62 , fig . is

impossible of application to the former .

Locality: G ay Head , Marthas Vineyard , Pl . XXI, figs . 1 3 . Collected by
David White. Specimens m U . S . Nat . Mus .

Glen Cove
,
Long Island

,
Pl . XXI , fig . 4 . Collected by David Whi te . Speci

men in U . S . N at . Mus .

Family LAU R
'

AC EZE.

CIN N AM OM U M C RAS S IPETIOLATU M 11. SP.

PI. XXX , figs . 3 , 4.

Leaves large , with thick , robust petioles about 3 centimeters in length ; lateral nerves bas ilar, strong , with
ascending secondaries on the outer sides and connected on the inner sides with the midrib by parallel, upwardbent cross nervation .

These specimens appear to belong to a large spec ies of C innamomum wi th a

conspicuously robust petiole, such as I have failed to find in connection with any

species hitherto described .

Locality: Glen Cove , Long Island . Collected by David White . Specimens

in U . S . Nat. Mus

CIN NAM OM U M IN TERMED IU M Newberry .

Pl. XXIX , fig. 7 ; Pl. XXX , figs . 1 , 2 .

C innamomum intermedium Newb. , Mon. U . S . G eol. S urvey , vol. 2 6 (F1. ‘
Amboy C lays) , 1895 p. 89

, pl.

2 9 , figs , 1
—8, 10 ; Hollick, Fifty - fifth Ann. New York S tate '

Mus . ,
1901 p. r50.

C innamomum S ezannenseWat . ,
Hollick, Bull. Torrey Bot. C lub, vol. 2 1, 1894 , p . 53 , pl. 180, figs . 5, 7 ; Fitty

fifth Ann. Rept. New York S tate Mus .

,
1901 p. r50.

This species is closely similar in general appearance to some forms
'

of 0 . S cheu

cheori Heer , 0 . ellipsoideum S ap . and Man
,
and 0 . sezannenseWat. as noted byNew

berry in his discussion (loc . My original identification was with the latter
species , while Newberry ,

in discussing the resemblances and differences between
his Amboy clay specimens and 0 . ellipsoideum,

says :
“ If

,
however

,
they had been

found in the same country and [in] beds of the same age, I should feel compelled to
consider them as but forms of that species . The question of specific distinction,however

,
is secondary to the fact , which Is apparently conclusive

,
that these speci

mens from Long Island are identical with those figured by Newberrv from the

Amboy c lays of New Jersey .

Locality: Manhassett Neck, Long Island , Pl . XXIX ,
fig . 7 . Collected by

Arthur Hollick. Specimen in Mus . New York Bot . Gard .

Glen Cove
,
Long Island

,
Pl . XXX

,

'

fig . 1 . Collected by Arthur Hollick.

Specimen in Mus . New York Bot . Gard .

S ea Cliff , Long Island, Pl . XXX ,
fig . 2 . Collected by Gilbert Van Ingen .

Specimen in Mus . New York Bot. Gard .
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CINNAM OM U M '

HEERII Lesquereux ?

Pl. XXX, figs .

'5, 6 .

C innamomum Heerii Lesq

.

,
Am. Jour. S ci. , vol. 2 7 , 1859 , p. 361 ; Mon. U . S . G eol. S urvey, vol. 17 (F1. Dak.

1892 , p. 105, pl. 15, fig. 1 .

I have questioned the reference of our specimens to this species for the reason

that they do not agreew ith Lesquereux
’
s original figure

,

“
although his subsequent

figure in the Flora of the Dako ta Group (10 0 . cit. ) agrees essentially w ith ours . In

almost every fossil species of the genus
, however , a w ide diversity in leaf form and

point of origin of the secondary nerves has been recognized by those who have
described them ,

and the difference in this instance is no greater than in many o thers .

One character in our specimens
,
however , which might perhaps serve to separate

them specifically , is the thin lateral nerves as compared w ith the relatively thick
m idrib and petiole .

Locality: G ay Head , Marthas Vineyard . Collected by David White . Speci
mens in U . S . Nat . Mus .

C IN N AMOM U M M EM BRANAC EU M (Lesquereux) .n . comb .

Pl. XXIX
,
figs 5, 6 .

Paliurus membranaceus Lesq.
,
Am . Jour . S ci.

,
vol. 46 , 1868, p . 101 ; C ret. Fl. , 1874 , p. 108, pl. 2 0 , fig. 6 .

The reference of these leaves to this species is made wi th but little hesitation
,

a lthough ours are somewhat larger and in '

fig . 5more elongated; but the variation in
leaf forms displayed by many spec ies of C innamomum is too well known to requ ire
comment

,
and that these leaves all belong in this genus rather than in P aliurus

appears to be strongly indicated . Irregul
-arity in ou tline and constriction in the

upper part , indicating a tendency to lobation,
is also characteristic of several species ,

‘

and it is interesting to note that this tendency is well shown in a spec imen referred
by Lesquereux to Ci nnamomum sezannenseWat.

,

b whi ch m ight very well be con

sidered as identical w ith ours . In all of these figures the lobation appears to be con

fined to one side of the leaf
,
as often seen in our living S assaf ras and as shown in one

figure of S . subintegrifolium Lesq .

c

Locality . Glen Cove, Long Island . Collected by David White . Specimens in

U . S . Nat . Mus .

C INN AM OM U M sp .

Pl. XXX,
fig. 7 .

This fragment apparently represents the base of a C innamomum leaf
,
w ith

prominently suprabasilar lateral nerves . The slightly ou tward- curving margin
may ,

however
,
indicate an irregu lar or lobate margin

,
and in that case the leaf would

be suggestive of S assafras , but it does not seem possible to connect it satisfactorily
with any described speci es in either genus .

Locality . G ay Head
,
Marthas Vineyard Collec ted by David White . Speci

men in U . S . Nat. Mus .

a Trans. Am. Philos . S oc. , vol. 18, 1869, pl. 28, fig . 12 .

bMon. U . S . G eol . S urvey, vol. 17 (F1. Dak. 1892 , pl . 12 , fig . 6.

C Ibid .
, p1. 14 , .fig 2 .
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PERS EA LE C ON TEANA (Lesquereux) Lesquereux .

PI. XXXI ,fig. 1 .

Persea, Leconteana (Lesq .) Lesq .

, C ret. FL,1874 , p. 75, pl. 2 8, fig. 1 .

S assafras Leconteanum Lesq .

,
Trans . Am. Philos. S oc .

,
vol. 13, 1869 , p 431, pl. 2 3 , fig. 1.

Al though this is the only specimen of the species thus far reported from the

Cretaceous of eastern North America ,
its identity seems to be qu ite s

'

atisfactory .

The change in the generic name from S assaf ras to P ersea , by Lesquereux ,
is certainly

to be commended .

Locality : G ay Head , Marthas Vineyard . Collec ted by DavidWhi te . Specimen

in U . 8.Nat . Mus .

PERS EA VALrDA n . sp .

Pl. XXIX ,
figs . 8, 9 .

Leaves about 1 decimeter long by 3 centimeters wide in the middle, linear- lanceolate in outline
,
tapering

to a wedge
- shaped base and rather abruptly to an acute apex ; margins entire and irregularly wavy ; midrib

curved and flexuous above, straight or nearly so below ; secondary nerves numerous , irregularly disposed and

forming varying, mostly acute angles, w ith the midrib, especially below ,
curving upward and anastomosing

near the margin .

These beautiful andwell—defined leaves are '

hardlv distingu ishable from many of

the leaf forms of the living P ersea pubescens (Pursh) Sarg .
,
and if found in one of the

more recent geological horizons wou ld probably be regarded as identical w ith that
species .

Locality: Glen Cove , Long Island . Co llected by
“

David White . Specimens in

U. S . Nat . Mus .

OC O TEA NA S S AU EN S IS n . sp .

Pl. XXVII
,
fig . 8.

Leaf about centimeters long, entire, obovate, constricted above to a narrow apex ; nervation campto

drome ; secondary nerves alternately disposed, about four on each side, diverging from the midrib at varying
acute angles and curving upward along the margin.

This leaf is apparently different from any heretofore described , although it has
some resemblance to the figure described as a terminal leaflet Of S apindus diversi

folius Lesq .

“ The spec ific name is from Nassau
,
an old name for Long Island .

Locality: Glen Cove, Long Island . Co llected by David Whi te . Specimen in

U . S . Nat . Mus .

NE C TAN DRA IM PERFE C TA n . sp .

P1. XXVII , figs . 13, 14 .

Leaves linear—ovate to linear- lanceolate in outline
,
entire, narrowed below to a wedge

- shaped base ; sec
ondary nerves few , irregularly disposed, the lower ones extending upward at acute angles, the upper ones

diverging from the midrib at more obtuse angles and connecting with the former through the short tertiary
cross nervation in the upper part of the leaf.

It is unfortunate that these specimens are bo th imperfect , as they apparently
represent a new and well—defined species in the Lauraceae ; but w ithou t the apex it
is not possible to form a satisfactory idea of exac tly what the leaves were like

,

aMon. U . S . G eol. S urvey, vol. 17 (Fl. Dak. 1892 , p . 158
, pl. 64 , fig . 18 in part.



DESCRIPTIONS OF SPECIES . 7 7

although the lower portions indicate relationship wi th Nectandra or some c iosely
allied genus .

Locality: G ay Head , Marthas Vineyard . Co llected by David White . Speci
mens in U . S . Nat .

“

Mus .

SAS S AFRAS AC U T IL OBU M Lesquereux .

PI. XXX , figs . 8, 9 .

S assafras acutilobumLesq .
, C ret . Fl. , 1874 , p . 7 9 , pl . 14

,
figs . 1, 2 ; Hollick ,

Trans . New York Acad. S ci .
,
vol. 12

1893 , p . 2 36 , pl. 7 , fig . 1 ; Bull. G eol. S oc . Am . , vol. 7 , 1895, p . 13 ; Trans . New York Acad. S ci .

,
vol. 16

,

1897 , p. 132 , pl. 14 , fig . 13 Newberry, Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Am boy C lays) , 1895
p. 87 , pl. 2 5, figs . 1—10 ; pl. 2 6 , figs . 2 —6 ; Berry, Bull. New York Bot. G ard.

,
vol. 3 , 1903 , p . 81, pl. 45,

figs . 1, 2 .

This exceedingly variable species is well represented by the extreme forms here
figured , which , however , do not differ from each other any more than do those fig
ured by Lesquereux (loc . cit .) and are not nearly so diverse as those depicted by
Newberry from the Cretaceous of N ew Jersey (10 0 .

Locality: G ay Head
,
Marthas Vineyard , Pl . XXX ,

fig . 8 . Co llected by David
Whi te . Specimen in U . S . N at. Mus .

Glen Co
'

ve
,
Long Island

,
Pl . XXX

,
fig . 9 . Collected by Ar thur Hollick .

Specimen in Mus . New York Bot . Gard .

SAS S A'

FRAS AN G U S TILOBU M n . sp .

Pl. “XXIX
,
figs . 1—3 .

Leaves palmately 3 - lobed
,
entire, more or less decurrent below ; lobes blunt pointed, narrow , linear wedge

shaped or slightly inflated about the middle ; lateral primaries divergent , normally symmetrically suprabasilar, but occasionally with one lower than its opposite.

These leaves
,
except for their blunt lobes , might readily be taken for small

specimens of the narrow forms of S assafras cretaceum N ewb.

,

‘1
or S . acutilobum

Lesq
f’ They are also suggestive of certain species of S terculia ,

especially S . Krej cii
Vel. , and S . aperta Lesq .

d
although In both of these species the lateral primaries are

apparently strictly basilar .

Locality: G ay Head , Marthas Vineyard . Collected by David Whi te . Speci
mens in U . S . Nat . Mu s .

S A S SAFRAs C RETA C EU M Newberry ?

P1. XXX , fig . 10 .

S assafras cretaceum Newb.

,
Annals New

_York Lyc . Nat . Hist . , vol. 9 , 1868, _p . 14 ; Mon. U . S . G eol. Survey ,

vol . 35 (Later Ext. Fl. N . 1898, p . 98, pl. 6 , figs . 1—4 ; pl. 7 , figs . 1—3 ; pl. 8, figs . 1
, 2 .

Thi s imperfect specimen apparently represents a lower part of some one of the

broader leaf forms described and figured by Newberry under the above name
,
but

any attempt to identify it wi th any particu lar form is ineffectual on account of its
fragmentary condition.

Locality: Nashaqu itsa , Marthas Vineyard . Collected by DavidWhi te . Speci
men in U . S . Nat: Mus .

aM on.u. s G eol S urvey , vol 35 (Later Ext. Fl. N . 1898, pl . 7 , fig . 1 .

b C ret . and Tert. FL, 1883, pl . 5, fig . 1 .

C Fl . BOhm . Kreideform . , pt . 2 , 1883, p . 2 2 pl. 5 fig . 1 .

d C ret . and Tert. FL, 1883, p . 82 , pl . _

10, figs . 2
, 3 .
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SAS S AFRAS fiAsTATU M Newberry ?
Pl. XXIX , fig . 4 ; Pl. XXX , fig . 12 .

S assafras hastatum Newb.

, Mon. U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p . 88, pl 2 7 , figs .

4—6 ; pl. 2 8, figs . 1, 2 ; pl. 40 ,
fig. 4 ; Hollick, Bull. New York Bot . G ard.

,
vol. 3 , 1904 , p . 4 14

, pl. 7 9, fig 4 .

The resemblance of these specimens to this species is indicated rather than
expressed , and the absence of the bases in addition to the imperfect condition of the

lobes makes pOsitive identification impossible . Thedivergent character of the lobes
is what has seemed to indicate identity with hastatum rather than w ith any other
species of S assafras , but it is qu ite possible that these specimens may belong wi th
some species of Aralia

,
such as A . gr

’

o
’

nlandica Heer
,

“ which is not uncommon in this
region .

Locality: G ay Head
,
Marthas Vineyard , Pl . XXIX ,

fig . 4 . Co llected by
Arthur Hollick. Specimen in Mus . N ew York Bot. Gard .

Glen Cove
,
Long Island, Pl . XXX ,

fig . 12 . Co llected by Arthur Hollick.

Specimen in Mus .

“

New York Bot . Gard .

SAS S ’AFRAS PROG EN ITOR Newberry.

PI. XXX
,
fig. 11 .

S assafras progenitor Nawb .

, Mon. U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p . 88, pl 2 7 , figs .

Hollick, Bull . Torrey Bot. C lub , vol. 2 1 , 1894 , p . 53 , pl . 174 , fig. 1 ; Bull. G eol. S oc . Am. , vol. 7 , 1895 ,

p . 13 ; Berry, Bull . Torrey Bot. C lub , vol. 31, 1904 , p . 78, pl.
’

1
,
fig. 3 .

This specimen
,
which is the only one in our collection

,
may appear to be some

what too fragmentary for positive identification ,
but the bu lging margins of the

lobes indicate relationship w ith this species rather than with any o ther . It is a

common species in the Amboy c lays and somewhat doubtful specimens have been
found in the c lay marl at C liffwood , N . J .

Locality: Oak Neck, Long Island . Co llected by Arthur Hollick. Specimen in

Mus . New York Bot. Gard .

MALAPOENNA sp .

P1. XXXI , fig. 4 .

This specimen ,
obviously too fragmentary for satisfactory specific identification

or comparison,
may belong w ith either L/itsea falcifolia Lesq .

b
or with L . cretacea

Lesq .

,

c
although it appears to be too large for the former and too delicate for the

latter , according to the only two published figures of these species . A perfect
specimen of ours wou ld apparently represent -a form intermediate in appearance

between these two .

Locality: G ay Head , Marthas Vineyard . Collected by David Whi te . Speci
men in U . S . Nat. Mus .

a Fl. Foss . Aret., Vel. 6 (abth. 1880, p . 84 , pl. 38, fig . 3; pl. 39, fig . 1; pl. 46, figs . 16, 17.

0Mon. U . S . G eol. Survey, vol. 17 (F1. Dak . 1892 , p . 97, pl. 11, fig . 5.

0 Ibid ., p . 96, pl. 15, fig . 2 .
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LAU RU S N EBRA S C EN S IS (Lesquereux) Lesquereux .

Pl. XXVIII , figs . 3—8.

Laurus N ebrascensis (Lesq .) Lesq .
, Am. Jour . S ci . , vol. 46 , 1868, p . 98; C ret. FL, 1874 , p. 74 , pl 10, fig 1 ;

pl. 2 8, fig . 14 .

Persea Nebrasccnsis Lesq .

,
Trans . Am. Philos . S oc .

,
vol. 13 , 1869 , p . 431 , pl. 2 3, figs: 9 , 10 .

Laurus primigenia U ng . ? Hollick, Trans . New York Acad . S ci . , vol. 12 , 1892 , p . 33, pl. 2 , fig. 2 0 ; pl . 3, fig . 3.

M agnolia altemans Heer, Hollick, Bull. New York Bot . G ard.

,
vol. 2 , 1902 , p . 405, pl. 41 , figs . 4 , 5.

Whatever may be thought of thefragmentary specimens representedbyfigs . 5— 8
,

there can
'

be but little doubt that figs . 3 , 4 are referable to a form of this species ,
intermediate between the broad one shown in Lesquereux

’
s fig . 1

, pl. 10 , and the

narrow one depicted in fig . 14
, pl. 2 8 (loc . cit . )

The fragmentary specimens w ere the first ones found by me
, and they were

somewhat doubtfully referred at that time in part to Laurus and in part to Mag

nolia (loc . The more perfect specimens subsequently brought to light , how
ever

,
have afforded opportuni ty for more satisfactory comparison and identification

,

show ing the characteristic thi ck mi drib and obtuse apex of this species .

It is of interest to note that Lesquereux ,
in his discussion (loc . cit . ) also refers to

the resemblance between hi s specimens and certain species of Magnolia , _ partic
"

larly to M . speciosa Heei .

a

Locality: G ay Head , Marthas Vineyard , Pl . XXVIII, figs . 3
,
4 . (Fig . 3 c

lected by Ar thur Hollick
,
specimen in Mus . N ew York Bot . Gard ; fig . 4 collected by

David Whi te
,
specimen in U . S . N at . Mus .)

Chappaquiddick, Marthas Vineyard , PI. XXVIII , figs . 5, 6 . Collected by
Arthur Hollick. Specimens in Mus . New York Bot . Gard .

Kreischerville , Staten Island , Pl . XXVIII , fig .

'

7 . Co llected by Ar thur Hol

lick . Specimen in Mus . Staten Island Assn . Ar ts and S ci .

Tottenville, Staten Island , Pl . XXVIII , fig . 8 . Co llected by Ar thur Hollick.

Specimen in Mus . Staten Island As sn . Ar ts and S ci .

LAU RU S NEWBERRYAN A Hollick.

PI. XXX I , fig . 2 .

Laurus Newbervyana Hollick, Bull. Torrey Bot lub, vol. 2 1, 1894 , p . 52 , pl
'

. 179 , fig. 5.

This species belongs in the same group with L . teliformis Lesq .

,

b
and L . Knowl

ton'iana Lesq .
,

c but it is much larger than the former and much less robust than the
latter . The typ e specimen only is known ,

the figure of which is here reproduced .

Locality: Glen Cove, Long Island . Co llected by Arthur Hollick. Specimen
in Mus . New York Bot. Gard .

a N eue Denkschr . S chw . G esell sch . N aturwissensch . , vol . 23 (PI. Moletein) , 1869, p] . 10, fig . 2 .

bMon . U . S . G eol . Survey, vol . 17 (PI. Dak . 1892 , p . 94 , pl. 50, fig . 9.

C Ibid ., fig . 4 .
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LAU RU S HOLLAE Heer ?
Pl. xxvm , fig . 11.

Laurus Hollae Heer, Fl. Foss . Aret. , vol. 6 (abth . 1882 , p . 76 , pl. 33, fig . 13 ; p1.
_

44 , fig . 5b; pl. 45, fig . 3 ;
Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 34 , pl. 2 , fig . 17 ; Berry , Bull. New York Bot . G ard .

,

vol. 3 , 1903, p . 78, pl. 50 , figs . 7 , 8 ; pl. 52 , figs . 7 , 8.

It is unfortunate that all of the specimens referable to this species which have
thus far been found in thi s region are mere fragments , too imperf ect for more than
provisional identification .

Locality : Kreischerville , Staten Is land . Co llected by Arthur Hollick. Speci
men in Mus . Staten Island Assn . Ar ts and S ci .

LAU RU S AN TE C EDEN S Lesquereux .

Pl. XXVIII , figs . 9
,
10 .

Laurus antecedens Lesq . , Mon. U . S . G eol . S urvey ,
vol. 17 (F1. Dak. 1892 , p . 92 , pl. 11, fig . 3 .

Although our specimens are more rigid than the one figured by Lesquereux
(loo. the resemblance between them is too marked to be disregarded

,
and it is

evident , from the distorted condition of the margin
,
that Lesquereux’s specimen

does not represent the normal characters of the species .

Locality : Glen Cove , Long Is land . Collected by David Whi te . Specimens

in U . S . N at. Mus .

LAU RU S TELIF ORM I S Lesquereux .

PI. XXXI
,
fig . 3 .

Laurus teliformis Lesq .

,
Mon. U . S . G eol. Survey ,

vol. 17 (F1. Dak. 1892 , p . 94, pl. 50 , fig . 9 .

Our specimen is apparently identical w ith this . species and differs from Les

quereux
’
s figure (loc . cit. ) merely in its wedge—shaped instead of acuminate apex . It

is also strikingly like the leaf referred by Lesquereux to C innamomum S cheuchzeri

Heer,“ except that
‘

in ours the midrib is more delicate .

Locality: G ay Head , Marthas Vineyard . Collected by
‘ David Whi te . Speci

men in U . S . Nat. Mus .

LAU RU s PLU TON IA HEER .

Pl. xxvn ,
figs . 9 , 10 Pl. XXVIII , figs . 1 , 2 .

Laurus plutonia Heer, Fl. Foss. Arct.

,
vol. 6 (abth. 1882 , p . 75, pl. 19, figs 1d

,
2 —4 ; pl. 2 0, figs . 3a, 4—6 ;

pl. 2 4 , fig. 6b; pl. 2 8, figs . 10, 11 ; pl. 42 ,
fig . 4b; Newberry, Mon . U . S . G eol. S urvey, vol. 2 6 (F1. Amboy

C lays) , 1895 p . 85, pl. 16 , figs . 10, 11 ; Hollick
,
Bull. G eol. S oc . Am.

,
vol. 7

,
1895, p. 13 ; Trans .

New YorkAcad. S ci. , vol. 16, 1897 , p . 132 , pl.13, figs . 5, 6 Annals New York Acad. S ci. , vol. 11, 1898,

p. 60, pl. 4 , figs . 6, 7 ; Berry, Bull . New York Bot. G ard.
,
vol. 3 , 1903, p. 79; p] . 50, figs . 9—11 ; Bull . Torrey

Bot. C lub, vol. 31, 1904 , p . 77 , pl. 3, fig. 1.

This spec ies has been made to include so many different forms that the reference
to it of these specimens requires but brief comment . Heer’s figures alone ( loc . cit .)

a C ret . FL, 1874, pl. 30, fig . 2 .
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LAU ROPHYLLU M N ERVILLO S U M
‘

n . sp.

Pl. XXVII , figs . 6, 7 .

Proteoides daphnogenoides Heer
,
.Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p . 42 Q, pl 36 , figs 1,3.

Leaves linear- elliptical in _

outline, about decimeters long by centimeters maximum width, entire,
narrowed to a long wedge

- shaped base ; secondary nervation close
,
fine

,
uniformly divergent from the midrib

throughout, flexuous , ultimately thinning out and merging into_
the tertiarynervation near the margin.

These specimens were formerly regarded by me as probably belonging to P ro
teoides daplmogcnoides Heer , largely by reason of their simi larity to a specimen from
the Cretaceous of N ew Jersey, so identified by Newberry ;

a but I am now satisfied
that this reference was

‘

erroneous and that they repres ent a lauraceous species , not
un like Laurophyllam lanceola tum Newb.

,

b but possessing a remarkably well- defined
though delicate system of nervation which is absent

,
or perhaps was not present , in

the specimens upon which the latter species was based: It is evident that the
dis tinc tion between this and the three species last described is more easily indicated
in the figures than expressed in words .

1

Locality: Tottenville , S taten Island . Collected by Arthur Hollick. Specimens

in Mus . Staten Island Assn . Arts and S ci.

O rder R O S ALE S .

PLATAN U S AQU EHON G EN S IS Hollick.

Pl. XXXI
,
fig. 6 .

Platanus Aquehongens is Hollick
,
Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 32 , pl. 4 .

This species was based upon a single specimen
,
the original figure of which is

here reproduced . It is well defined and is totally unlike any other from this region .

The reference to the genus Platanus was questioned by Dr . Lester F . Ward
,

“who
,

however, recognized its validity as a new species , possibly belonging to Vi tis or

Grewiopsis
’

.

Locality: Richmond Valley ,
Staten Island . Collected by Mr . Mesner . Spec i

men in Mus . Staten Is land Assn . Arts and S ci.

PLATAN U S ? NEWBERRYANA Heer .

Platanus ? N ewberryana Heer, Nouv . Mem. S oc -Helv . S ci . N at.

,
vol 2 2 , No 1 (Phyll. C ré t. 1867 ,

p . 16 , pl. 1, fig. 4 ; Pollard, Trans . New York Acad. S ci. , vol. 13 , 1894 , p. 181.

This species is listed by Pollard (loc . cit . ) as occurring at Elm Po int
,
Great

Neck
,
Long Island

,
but the specimen was not seen by me .

0 Mon. U . S . G eol. S urvey, vol . 2 6 (Fl. Amboy ~C lays ) , 1895 pl . 32 , fig . 14 .

bIbid . , p . 87 , pl . 17. figs . 1, 12 .

6 Am. Jour. S ci. , vol . 45, 1893 , p . 437 .
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PLATA'

N U S . sp .

Pl . XXXI , fig. 5.

Platanus N ewberry/am Heer, Hollick, Trans . New York Acad. S ci. , vol
’

. 11 , 1892 , p . 103,
‘

plz 4 , fig. 9.

The original unques tioned reference of this specimen by me to P . Newberryana

Heer was manifestly not warranted by its fragmentary character
,
although there

can bebut little doubt that it represents a portion of a P latanus leaf .
Locality : Princess Bay , Staten Is land . Collec ted by Ar thur Hollick.

"Speci
men in Mus . S taten / Island Assn . Arts and S ci .

~Family ROSAC EZE.

S u b f a m i l y P O M A C E E .

AM ELAN C H IER WH ITEI n . sp .

P1.xxxn,
fig .

“

1

Leaf 6 centimeters long by 2 .5 centimeters wide In the middle , elliptical- lanceolate in outline, tapering
above, rounded to the base, short petioled, finely and uniformly serrate-dentate almost to the bas e ; secondary
nerves curving upward from the midrib at aCute angles ; tertiary nervation fine, subparallel, almost horizontal
or slightly curved downward.

This leaf apparentlybelongs to Amelanchier or some closely allied genus
,
and

the indications are that it had a somewhat abruptly attenuated or tapering apex .

There does not seem to be any described Cretaceous species w ith which it may be

identified
,
but i t is closely similar to A . typica Lesq .

,
from the Tertiary of Floris

sant
,

“Co lo .

“ Named for Mr . David White
,
the collector .

Locality: G ay Head , Marthas Vineyard . Collected by David Wh ite . Speci
men in U . S . Nat. Mus .

FamilyLEG UMINOSZE .

S u b f a m i l y C E S A L P IN IA C E E .

HYM ENzEA DAKOTANA Lesquereux .

PI. XXXII
,
figs . 5—7 .

Hymem dalcotana Lesq .
,
Mon. U . S . G eol. Survey, vol. 17 (F1. Dak. 1892

, p . 145, pl. 55, figs . 2
, 3 ;

pl. 56 , figs . 1 , 2 ; pl. 62 , fig . 2 ; Hollick, Bull. Torrey Bot. C lub , vol. 2 1 , 1894 , p 56 , pl. 176 , fig . 4 .

Dalbergia Rinkiana Heer , Hollick, Trans . New York Acad. S ci. , vol, 1893, p. 2 36 , pl. 6 , fig . 5.

The distinction between this species and Dalbergia Rinkiana
-Heer

b is hardly
discernible , but Lesquereux—

’
s

,
figures are much

_
better defin ed

, _

and comparison
w ith these is therefore more satisfactory . Our fig . 5 is prac tically identical w ith
Lesquereux

’
s fig . 2

, pl. 56 , and our fig . 6 may be compared w ith his fig . 3 p, l. 55.

Locality: S ea Cliff, Long Island, Pl . XXXII, fig . 5. Collected by Gilbert
Van

i

Ingen. Specimen in Mus : New York Bot. Gard .

Lloyd Neck, Long Island, Pl . XXXII , fig . 6 . Co llected
_
by Arthur Hollick.

Specimen In Mus . N ew York BOt . Gard .

G ay Head, Marthas Vin
ey

ard
,
Pl . XXXII

,
fig . 7 . Collected byDavid White .

Specimen m U . S . Nat. Mus .

a C ret. and Tert. FL, 1883, p . 198, pl. 40, fig . 11.

bFl. Foss . Aret . , vol . 6 (abth . 1882 , p . 102 , pl . 2 6, figs . 14 .
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HYMENE A PRIM IG EN I A S aporta .

Pl. XXXII , figs. 8, 9 .

Hymcnwa primigenia S ap.

,
Monde desPlantes , 187 9 , p. 199 , fig. 2 ; Velenovsky , Fl. Bé hm. Kreideform . , pt. 3 ,

1884 , p_

. 9 pl. 5 fig. 4 ; pl. 6 14

These specimens are apparently narrow forms of the leaves which Velenovsky
refers to this species . Saporta 3 original figure (loc . cit .) shows leaves w ith entire
margins

,
but in many of those figured by Velenovsky (loc . cit. ) the margins are

crenate dentate , as in Ours . In fac t
,
he makes this one of the characters of the

species and says ,
“
seldom entire margined .

”
Locality: G ay Head, Marthas Vineyard . Col lected by David Whi te . Speci

mens in U . S . N at . Mus .

This specimen may possibly be the base of a leaf of C assia angusta Heer ,
“

which is considered by him to be identical with Pala ocassia angustifolia Etts .

,

b

a name not admissible by reason of the previously published C assia angustifolia
Vahl

,
a living spec

Locality: G ay Head
,
Marthas Vineyard . Co llected by David Whi te . Speci

men in U . S . N at. Mus .

S u b f a rn i l y P A P IL IO N A C E E .

COLU TEA PRIM ORDIALIS Heer .

Pl. XXXII , figs . 14 , 15.

C'olutea primordialis Heer, Fl. Foss . Aret. , vol . 6 (abth.

_

1882 , p. 99, pl. 2 7 , figs . 7—11 ; pl. 43 , figs 7 , 8 ;

Hollick, Bull . Torrey Bot. C lub , vol. 2 1, 1894 , p . 56 , pl. 174 , fig . 2 .

(A great variety of forms is inc luded in this Species by Heer
,
and their close

similarity to some of the varieties of Liri odcndropsis
C wi ll doubtless be noted

,
but

as a who le their obovate or elliptical shape serves to distinguish them . Newberry
refers two specimens from the Cretaceous of N ew Jersey to the same species ,d bu t
the

“

reference hardly appears to be warranted by the figures .

The leaf described and figured by Lesquereux under the name
_
L/lri opltyllum

obcordatum e may perhaps be a form of this speci es and wou ld probably be so con

sidered in any critical revision of the Leaves with obcordate or obovate- emarginate
outlines .

Locality : Eatons Neck, Long Island , Pl . XXXII, fig . 14 . Co llected by Ar thur
Hollick. Specimen in Mus . New York Bot. Gard .

G ay Head , Marthas Vineyard , Pl . XXXII , fig . 15. Collected by Davi d White .

Specimen in U . S . Nat. Mus .

a Fl. Foss . Aret. , vol. 6 (abth . 1882 , p . 101, pl. 2 7 , fig
“

. 6 .

b S ltzb. Wien-Akad . Wissensch .
, Math .

- Naturw . C l. , vol. 55 (abth. (Kreidefi . N iederschona) , 1867 , p . 2 61, pl. 3, figs .

0 899 this monograph , PIS. XX IV, XXV, XXVI .
dMon. U . S . G eol. S urvey , vol. 2 6 (Fl. Amboy C lays) , 1895 p . 97 , pl._ 19, figs . 4 , 5.

cMon. U . S . G eol. S urvey, vol. 17 (F1. Dak. 1892 , p . 2 10, pl. 28, fig . 7 .
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DALBERG IA HYPERBOREA Heer ?
Pl XXXII

,
fig . 10 .

Dalbergia hyperborea Heer, Fl. Foss . Aret. , vol. 6 (abth. 1882 , p 102 , pl. 2 6 , fig 4a ; Hollick, Trans . New

York Acad. S ci. , vol. 11, 1892 , p. 103, pl. 4 , fig. 7 .

The identity of this specimen i s probably with either D . hyperborea Heer (loc.

cit. ) or D . Rinkiana Heer, a the cloSe resemblance between which was recognized by
Heer . He emphasizes , however , the rounded cordate base of the former as a distin

guishing feature , and this i s qui te Well defined in our specimen .

Locality. To ttenvi lle, Staten Island . Co llected by Ar thur Hollick. Specimen
in Mus . Staten Island As sn. Arts and S ci.

DALBERG IA M INOR“

Ii . sp .

Pl.xxxn, fig . 12 .

Leaf small, entire, about centimeters long, slightly inequilateral and curved
,
about 6 millimeters wide

at the abruptly rounded base, tapering to the apex ; nervation obscure.

This is not a very satisfactory specimen upon which to base a description of a.

new species , but I have been unable to identify it with any heretofore recognized.

Cretaceous form . In general appearance it is suggestive of the genus Dalbergia .

Locality: G ay. Head , Marthas .Vineyard . Collected by David White . Speci
men in U . S . Nat. Mus .

DALBERG IA IRRE G U LARIS n. sp.

Pl. XXX II
,
fig. 11.

Leaf about centimeters long by centimeters wide inthemiddle, entire , inequilateral, curved , taper
ing to an acute apex , rounded at

'

the base on the narrower side, cuneata on the broader side ; nervation reticu~

late, leaving the convex side of the midrib at acute angles and the concave side at right angles.

The fossil species which most nearly resembles our specimen is Leguminosites

dalbergioides Etts ,

b from the Tertiary of Europe .

Locality: G ay Head , Marthas Vineyard . Co llected by David White . SpeC I

men in U . S . Nat. Mus .

PHA SEOLITES ELEG AN S n . sp.

PI. xxx11, fig. 4 .

Dalbergia Rinkiana Heer. Hollick, Trans . New York Acad. S ci. , vol. 12 , 18
1
93, p 2 36, pl 6, fig. 4 .

Leaf inequilateral, entire, ovate- falcate in outline, tapering to a curved apex, narrowed to an acutewedge
shaped base, short petioled ; secondary nerves few or obscure, those on the broader side form-ing angles with
the midrib more acute than those on'

the narrower side, all curving upward.

This leaf has some of the characteristics of Dalbergia Rinkiam Heer c and cer

tain of ‘the forms figured under Phaseolites f or-mus Lesq .

d It also bears a more or

less closeresemblance to our fig . 5, p1. XXXII, which I have referred to Hymcnwa

dalcotana Lesq. Its almost perfect ovate- falcate outline, however, serves to dis
tinguish it from any of the published figures Of these species .

Locality. Brooklyn ,
Long Island . Specimen in Mus . New York Bot. Gard.

aFl. .Foss . Aret., vol. 6 (abth. 1882 , p . 102 , pl. 2 6 , figs . 14 .

bAbh . K .
-K . G eol. Reichsanst., vol. 2 (abth . 3, N o. 2 , Tert . Fl. Haring) , 1855, p . 91, pl. 30, figs. 18—2 0.

cm. Foss .

“ Aret. , vol . 6 (abth . 2 ) 1882 , p . 102 , pl. 26, figs . 1—3 .

dMon. U . S . G eol. Survey , vol. 17 (F1. Dak. 1892 , p . 147 , pl. 55, figs . 5, 6, 12 .



FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND .

PHAS EOLITES MANHA S SETTEN S IS Hollick.

Pl. xxxn
,
figs .

,
2 , 3.

Phaseolitcs M anbassettensis Hollick
,

-Bull. New York Bot.

-G ard.
, vol. 3, 1904 , p. 4 14

, pl 78, figs . 1
,
2 .

The distinction between this species -

and the one last described cons ists m ainlv

in the more acute angle of divergence between
—

the secondaries and the midrib in the
species now under consideration ,

although it may be seen that thereare . also s light
differences in outline .

Locality: ManhassettNeck, Long Island . Collected byA . E . .Anderson. Speci
mens in Mus . New York Bot. Gard.

L E G U M I N O S AE) O F U N C I

'

ER T A I N IRE L A T ION .

LEG U M IN O S ITE S C ORO N ILLO lD E S Heer .

P1. XXXII
,
figs . 16 , 17 .

Leguminosites coronilloides Heer, F1. Foss . Aret . , vol. 3 (Kreide 1874 , p . 119 , pl. 34 , fig 14 ; Newberry,
Mon. U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 97 , pl. 4 2 , fig . 48.

Leguminosites f rigidus Heer. Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 34 , pl. 2 , fig . 11 .

There is but little choice between the above species as figured by Heer, especially
between hi s figure of L . coronilloides (loc . the specimen of L . frigid'

a s rep
resented by his fig . 2 2 , pl.

Locality: Kreischerville, Staten Island , Pl .XXX II, fig . 16 . Collected byArthur
Hollick. Specimen in Mus . Staten Island Assn . Arts and S ci .

G ay Head , Marthas Vineyard, Pl . XXXII, fig . 17 Collected by David Whi te .

Specimen in U . S . Nat . Mus .

LEG U M IN O S ITE S C ON STRI C TU S Lesquereux ?

‘

Pl. XXXII , fig. 2 0

Legumihosites constrictus Lesq.

, Mon. U . S . G eol. S urvey, vol. 17 (F1. Dak. 1892 , p. 151, pl. 44 , fig . 3 ; Hol

lick, Bull. Torrey Bot. C lub, vol. 2 1, 1894 , p . 56 , pl. 17 7 , fig . 13.

The identification of this specimen musybe regarded “

as purely tentative on

account of the missing upper portion .

Legality : Oak Neck, Long Island . Co llected by Arthur Hollick. Specimen in

Mus . New York Bot. Gard .

LE G U M IN O S ITE S C ONVOLU TU S Lesquereux ?

PI. XXXII
,
figs. 18, 19 .

Leguminosites con/volutus Lesq.
, Mon. U

_

. S . G eol. Survey , vol. 17 (F1. Dak. 1892 , p. 151, pl. 44 , fig. 4 ; Hol

lick, Bull. Torrey Bot. C lub, vol. 2 1, 1894 , p. 56 , pl. 177 , fig. 14
,
Fifty- fifth Ann. Rept. New York S tate

Mus.
,
1901 p . r50 .

The identification of these specimens is questioned , for the reason that neither
one is complete, although each one shows certain characters which appear to be

simi lar to those of the species . As in the case -of the species last described, however,
better material is required for satisfactory identification.

a Fl. Foss . Aret vol. 7 .
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L ocality: Glen Cove, Long Island , Pl. XXXII, fig. 18. C ollected
'

by Ar thur
Hollick. Specimen in Mus . N ew York Bot. Gard .

G ay Head, Marthas Vineyard, P1. xxxi i , fig . 19 . C ollected‘by David White .

Specimen in U. S . Nat. Mus .

O rder S AP IN DALE S .

Family ANACARDIACEE .

RHU S C RETA C EA Heer ?
P1. XXXIII

, ,
fig.

- 2 .

Rhus cretacea Heer,Kreide- Fl. pl. 3, fig. 11 .

Thisspecimen . although more robust , is so closely simi lar to this species that at
least a provisional reference seems warranted . In general appearance it is perhaps
more like the Tertiary species Rhus PyrrhaeU ng . especially as depic ted by Heer .

b

It also has some resemblance to the imperfect leaf described and figured by Lesque
reux under thename Ficus .

9 undulata .

°

Locality: .Glen Cove, Long Island . Collected by David White . Specimen in
U . S . Nat. Mus .

PIS TAOIA AQU EHON G ENS IS Hollick.

Pl. XXXIII
,
fig. 3;

Pistacia Aquehongensis Hollick, Annals New York Acad. S ci. , vol. 11 , 1898, p. 4 2 1
, pl. 36 , -fig . 5.

The type specimen
,
the figureof whi ch is here reproduced, is all that we have to

represent the species , and it is the onlyrepresentative of the genus thus far found in
our region . It is closely simi lar to P . agaensis S ap.

,

fl whi ch
,
however

,
is a European

Tertiary species . If the generic reference is correct
,
as it appears to be , the speci

men is of considerable interest , as the only other supposed North American fossil
representatives of the genus are the. specimens described by Lesquereux under the
name Ficus oblanccolata , from the Laramie grOupf which Know lton subsequently
relegated to P istacia .

f

Locality: Tottenvi lle, S taten Island. Collected by Arthur Hollick. Speci
men in Mus . Staten Island Assn. Arts and S ci .

Family ILICACEZE.

ILEx PAP ILLO S A Lesquereux .

PI. XXXIII, fig. 4 .

[ less papillosa S . G eol. S urvey,vol; 17 (F1. Dak
'

. 1892 , p 177 , pl
'

. 2 9, figs. 9
,
10 ; pl. 58, fig . 3 .

This is one of the few specimens contained in a small lot described in a memo

randum by Dr . Lester F . Ward
,
as follows : 562 . Clays , buff andmore or less carbo

naceous , from sou th shore of G ay Head . They came from the steep strata in the

0 0m. Protog . , 1843 , p . 84 , pl. 2 2 , fig. 1.

bFl. Tert. vol . 3, pl. 12 6, figs . 20—28 .

0Mon. U . S
, G eol. S urvey , vol. 17 (Fl. Dak. 1892 , p . 84 , pl. 12 , fig. 5.

dAnnals sci. nat . , 4th series, Bot ., vol. 18, 1873, p . 105, pl. 15, figs . 1—2 4 .

6 Tert. FL, 1878, p . 194 , pl. 28 , figs . 9- 12 .

f Bull. U . S . G eol. Survey N o . 152 (C at . C ret. and Tert. Plants N'

. 1898, p . 167.



FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND.

buttress a little to the east of the flow and plunge structure (Weyquosque) , and are

regarded as post- Tertiary by Professor Shaler .

”
Locality. G ay Head , Marthas Vineyard . Collec ted by David Whi te . Speci

men in U . S. Nat. Mus .

Family C ELASTRACEZE.

CELAS TRU S AR C TIC A Heer.

Pl. XXXIII , figs . 9—11 .

C elastms arctica Heer, Fl. Foss. Aret. , vol. 7 , 1883 , p. 40, pl. 61, .figs 5d,59 ; .Newberry, Mon. U S . G eol. Survey ,

vol. 2 6 (Fl. Amboy C lays) , 1895 p 98, pl. 13, figs. 8—18; Hollick, Annals New YorkAcad. S ci. , vol.

11, 1898, p. 60, pl. 4 , fig. 8 ; Bull. New York Bot. G ard.

,
vol. 3, 1904 , p. 408, pl. 70, figs .

These specimens , although fragmentary, show the characteristic shape and 1ner~

vation of the species quite satisfactorily . It is one of the most abundant species in
the Amboy clays , and some of the numerous diverse forms depicted by Newberry
(loc . cit. ) are exactly like ours , all of which are considerably larger than the single
specimen figured by Heer from the Patoot beds of Greenland (loc .

Locality : LittleNeck (Northport Harbor) , Long Island, Pl .
'XXXIII

,
figs . 9

,

10. Co llec ted by Ar thur Hollick. Specimen s in Mus . New York Bot. Gard .

Black Rock Point , Block Island , Pl . XXXIII, fig . 11. Collected by Arthur
Hollick. Specimen in Mus . New York Bot. Gard .

C ELAS TROPHYLLU M G RAN D IFOLIU M Newberry ?
Pl. XXXIII

,
fig. 8.

C elastrophyllum grandifolium Newb.
,
Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 104 ,

pl. 19 , fig . 8 ; pl. 2 1, figs . 1—4 .

This specimen appears to be the lower part of a very large leaf of this species ,
or possibly of C elastrophyllum cnsifolium (Lesq .

a but its imperfect condition renders
satisfactory comparison impossible. Newberry also refers to this species and calls
attention to the resemblance betw een 0 . grandifolium and 0 . lanceolatum Etts .

,

b

and says (loc .

“With more material we -may find that the speci es shou ld be
united .

”
Locality. Nashaquitsa

,
Marthas Vineyard . Collected by DavidWhite. Speci

men in U . S . Nat . Mus .

G YM INDA PRIMORDIALIS
,
n . sp .

P1. 10 1x111, fig. 5.

Leaf linear- obovate- spatulate, obscurely crenate above, entire below ; nervation consisting of five pairs of
opposite, almost straight secondaries , which form acute angles w ith the niidrib and ultimately

:"

coalesce into an

irregular submarginal nerve .
1

This well- defined leaf is c learly different from any species hitherto described . Its

affinities are apparently with the Celastraceae, and it may be compared w ith many

a C ret. F1 1874 , p.108, pl. 2 1, figs. 2 , 3 (=M agnolia ensifolia Lesq .
, U . S . G eol. and G eog . S urvey Terr. , 1871

p .

b S itzb. Akad . Wissensch .Wien, Math .
-Naturwiss . C l. , vo l. 55 (abth. (K reidefi. N iederschfina) , 1867 , p. 2 60, pl 3, fig . 9.
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species , but no leaves of the genus have been found associated wi th them either
there or on Marthas Vineyard , Where our specimens were found .

Locality: G ay Head
,
Marthas Vineyard . Co llected by David White. Speci

mens in U . S . Nat . Mus :

Family SAPINDAC EZE.

SAP INDUS IM PERFE C TU S Hollick.

Pl. XXXIII
,
fig. 15.

S apindus imped
’ictus Hollick, Bull. New York Bot. G ard.

, 3 , 1904 , p. 4 15
, pl. 78, fig. 4 .

Thi s Species is very
'

c losely allied to S . morrisoni Lesq ,

0
and may perhaps be

regarded merely as a form of that species .

Locality: Manhassett Neck
,
Long Island . Co llected byA. E . Anderson . Speci

men in Mus . N ew York Bot. Gard .

SAP IN DU S M ORR IS ON I L esquereux .

Pl. xxxni , figs . 16—2 0 .

S apindus M orrisoni Lesq .

, C ret . and Tert. Fl. , 1883 , p. 83, pl. 16, figs . 1
,
2 ; White , Am.

-Jour. S ci. , vol. 39 , 1890 ,

p . 99, pl. 2 , fig. 12 ; Hollick,Trans . New YorkAcad. S ci. , vol. 11, 1892 , p . 103 , pl. 3 , fig . 5; ibid.

,
vol. 12

, 1893 ,

p . 2 35, pl. 6 , fig. 3 ; Bull. Torrey Bot. C lub , vol. 2 1, 1894 , p. 57 , pl. 179 , fig . 8 ; Bull“G eol. S oc . vol. 7

1895, p . 13 ; Annals New York Acad. S ci. , vol. 11 , 1898, p. 42 2
, pl. 36 , fig . 4 ; Berry, Bull. New York

Bot. G ard. , vol. 3 , 1903 , p . 83 , pl. 47 , figs . 2 , 3 ; BullfTorrey Bot . C lub , vol. 31, 1904 , p. 78.

The great variety of shape and size in this species is well represented in our

specimens . Figs . 18 and 19 are abou t the average in size and are most nearly like
Lesquereux

’
s type figures (loc . fig . 19 is like his specimens subsequently fig

ured ;
b fig . 16 is somewhat broader than any other . specimen which I have seen

depic ted , but it hardly differs to a sufficient extent to be regarded as a new species ,
and fig . 17 may be satisfactorily compared w ith some of the forms figured by Heer

from the
‘

C retaceous of Greenland , 0 especially with his fig . 8 (loc . cit.) in which the
finer nervation is suggestive of some other genus

,
as it is in our fig . 17 . In fac t

,
if it

were not for the characteristic unsymmetrical base in our specimen— rounded
“

on one

side and cuneate on the other— I shou ld probably have considered it under some

o ther generic name.

Locality: Glen Cove, Long Island, Pl . XXXIII , figs .

'

16— 18 . Co llected by
Arthur Hollick. Specimens in Mus . New York Bot. Gard .

Princess Bay, Staten Island , Pl. XXXIII, fig . 19 . Co llected by Arthur H'

ol

lick . Specimen in Mus . S taten Island Assn . Arts and S ci.

Tottenvi lle
,
S taten Island

,
Pl . XXX III

,
fig . 2 0 . Collected by Arthur Hollick.

Specimen in Mus . Staten Island Assn. Arts and S ci .

a C ret . and Tert. FL, 1883 , p. 83, pl. 16, figs. 1, 2 .

“li on. U . S . G eol. S urvey, vol. 17 (F1. Dak. 1892 , pl. 35, figs . 1, 2 .

C FI. Foss. Aret. , vol. 6 (abth. 1882 , pl. 43, fig . pl. 44 , fig . 8.
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SAPIN DU S '

APIC U LATU S Velenovsky.

P1. xxxnI, fig . 2 1.

S apindus apiculatus Vel. , Fl. Bohm. Kreideform.
, pt. 1884 , p . 6 pi. 7

‘

figs 1—8 ; Hollick, Trans .

New York Acad. S ci. , vol. 16 , 1897 , p . 133, pl. 13, figs . 1, 2 .

I am unableto recognize any valid difference between thi s species and S ap in
dus diversifolius although the latter au thor regarded them as distinc t
species , but

“
closely allied”(loc .. cit. p. 159)

Locality: Glen Cove, Long Island . Collected by David Whi te Specimen in

U. S . Nat. Mus .

O rder RHAM N ALE S .

Family RHAMNAC EZE.

PALIU RU S IN TEG R IFOL IU S Hollick.

P1. xxxiv, figs : 2
- 5.

Paliurus integmfolius Hollick,
Bull. Torrey B

_

ot. C lub; vol. 2 1, 1894 , p. 57 ,

-

pi. 177 , figs . 5, 8, 12 Trans . New

York Acad. S ci. , vol. 16 , 1897 , p. 133, pl. 14 , fig. 10 Fifty- fifth Ann. Rept. New York S tate Mus .

, 1901

p . r50 ; Bull. New York Bot. G ard.

,
vol. 3 , 1904 , p . 408, pl. 70 , fig. 7 ; Ries , S ch. Mines Quart. ,

vol. 15, 1894 , p . 353.

Fragmentary remains of these leaves
,
showing Considerable diversity in S ize

,
are

relatively abundant in the insu lar flora
,
especially on Long Island

,
but they have

not been satisfactorily identified elsewhere . It is
,
unfortunate that in no instance

has a perfec t specimen been found
,
and the characters of the upper part of the leaves

are not known .

Locality: Oak Neck, Long Island, Pl . XXXIV,
fig . 2 Co llected by Arthur

Hollick. Specimen in Mus . New York Bot. Gard .

Lloyd Neck, Long Island , Pl. XXXIV,
fig . 3 . Co llected by Ar thur Hollick.

Specimen in Mus . New York Bot. Gard .

Glen Cove
,
Long Island, Pl . XXXIV, fig. 4 . Collected by Arthur Hollick.

Specimen In Mus . New York Bot . Gard .

Little Neck (Northport Harbor) , Long Island, Pl . XXX IV,
fig . 5. Co llected

by Heinrich Ries . Specimen in Mus . N ew York Bot. Gard .

PAL IU RU S OVALIS Dawson .

Pl. xxxiv,
fig. 14 .

Paliu
'

rus ovalis Dawson, Trans . Roy . S oc . C anada, sec . 4 (Mesoz . F1. Rocky Mt. 1885, p . 14 , pl. 4

figs . 4
, 8; Newberry, Mon. U . S . G eol . S urvey,

vol. 2 6 (F1. Amboy C lays) , 1895 p . 107 , pl. 2 3,

figs . 8, 9 .

Thi s specimen
,
so far as the characters of the nervation are concerned

,
shows

considerably more than Dawson’s type figures (loc . or t han can be seen
'

in

Lesquereux
’
s figure of a spec imen from Kansas b The '

shape of the leaf
,
however

,

aMon. U . s. G eol. S urvey, vol:17 (PI. Dak. 1892 , p. 158, p l. 64 , fig . 18.

bIbid .

, pl. 35, fig . 7 .
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is identical in all
,
and our specimen appears to more satisfactori ly represent the

species than do the two specimens from the Amboy clays (loc . cit.) so referred by
Newberry, the identity of which is open to question.

Locality: G ay Head , Marthas Vineyard .

~ Co llected by David Whi te . Speci
men in U . S . Nat. Mus .

PALI U R U S AFF IN IS Heer . Z

Pl. XXXIV,
figs . 6 , 7

Foliums afi nis Heer, Fl. Foss -

Aret. , vol. 7 , 1883, p . 42
, pl . 62 , figs . 16—19 ; Hollick, Trans . New York Acad.

S ci . , vol. 12 , 1892 , p. 35, pl. 2 , figs .
_
12 , 14 , 18 ; pl . 3 , fig. 7 .

It is quite possible that these specimens may belong with Paliurus cretaceus

Lesq .

“ which is soc losely simi lar in appearance to P . afi nis Heer , as to be hardly
distinguishable from it , but they are too fragmentary for satisfactory compari son.

Locality: Tottenville , Staten Island , Pl . XXXIV,
fig . 6 . Collected by Ar thur

Hollick. Spec imen in Mus . New York Bot. Gard .

Kreischerville
,
Staten Island , Pl . XXXIV,

fig . 7 . Co llected by Ar thur Hol

lick . Specimen in Mus . Staten Island Assn . Arts and S ci.

ZIZYPII U S ELEG AN S Hollick.

Pl. XXXIV , fig. 8 .

Zizyphus elegans Hollick, Bull . Torrey Bot. C lub , vol. 2 1, 1894 , p. 58, pl. 177 , fig. 9 .

This beau tif ul little species is represented in our collections from Glen Cove by
a number of fragments as well as by the perfect type specimen

,
the figure of whi ch

is here reproduced . It occurs with and is evidently c losely related to the species
next described .

Locality . Glen Cove
,
Long Island . Co llected by Ar thur Hollick. Specimen

in Mus . New York Bot. Gard .

ZIZYPHU S OBLON G U S n . sp.

Pl. XXXIV,
figs . 9, 10 .

Zizyphus elegans Hollick in part, Bull . Torrey Bot. C lub
,
vol. 2 1, 1894 , p 58, pl. 177 , fig 10 ; Bull . New

York Bot. G ard.

, vol . 3, 1904 , p. 4 15, pl. 73 , fig . 4 .

Leaves oblong , entire , 3- nerved from the base ; lateral primaries rather sharply curved below , soon extend
ing upward subparallel with the midrib , giving 03 branches on the outside, the latter forming acute angles

with the lateral primaries , and curving upward toward the margins ; midrib and lateral primaries connected
by an irregularly disposed system of fine cross nervation .

This species was originally inc luded by me in Zizyphus elegans (loc . but

this was due to the imperfect specimen
,
the illustration of whi ch i s reproduced In

fig . 9 . New material since obtained indi cates that a distinct species shou ld be
recognized

,
characterized by an oblong instead of ovate form of leaf. Thus far I

have not succeeded in finding any specimen which shows the upper part , so that it
is impossible to determine whether the oblong character of the lower part prevails
throughou t .

Locality: Glen Cove, Long Island . Co llected by Ar thur Hollick. Specimens

in Mus . New York Bot. Gard .

0 Mon. U . S . G eo l. Survey, vol. 17 (Fl. Dak. 1892 , p . 165, pl. 35, fig. 3.
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Z IZ YPHU S G RONLAN D IC U S Heer .

“

P1. XXXIV, figs . 11
, 12 .

Zizyphus gronlandicus Heer, Fl. Foss . Arct. , vol. 7 , 1883 , p. 42
, pl. 62 , fig . 2 0.

In spite of the paucity of our material and the imperfect condition of the two

specimens , I have but little hesitation in regarding them as belonging to this species .

Locality: Nashaquitsa, Marthas Vineyard , Pl . XXXIV,
fig : 11 . Collected by

David White. Spec imen in U . S . N at . Mus .

G ay Head , Marthas Vineyard , Pl . XXXIV,

’

fig . 12 . Co llec ted by David
White . Specimen in

,
U . S . Nat . Mus .

Z IZYPHU S LEw iS IANA Hollick.

Pl. XXXIV
,
fig .

Zizyphus Leufisiana Hollick, Bull. Torrey Bot. C lub,vol. 2 1 1894 , p . 58
, pl 180 , fig .

The only specimen of this species thus far known is the type, the origmal figure
of which is here reproduced .

Locality: Oak Neck, Long Is land . Collected by Ar thur Hollick. Spec1men m

Mus . N ew York Bot. Gard .

RHAMN U S ( 2 ) AC U TA Heer .

PI. XXXIV
,
fig . 1.

Rhamnus (Z) acuta. Heer , Fl. Foss . Aret. , vol. 6 (abth. 1882 , p. 98, pl. 4 1, fig . 6 ; pl. 45, fig. 130 ; Hollick,Bull . Torrey Bot. C lub
,
vol. 2 1, 1894 ,

’

p. 58, pl. 177 , fig . 6 .

This specimenfis apparently referable either to this species or to R . tenax

and in placing it under Heer
’
s name I shou ld be considered. .as influenced more bv.

considerations of priority than by any intention to indicate that the two spec ies are
distinct .

Locality: Lloyd N eck
,
Long Island . Collected by Arthur Hollick. Specimen

in Mus . New York Bot. Gard .

CEAN OTHU S C ON S TR IC TU S n . sp .

Pl. XXXIV
,
figs . 15 47 .

Leaves obovate spatulate in outline, entire, obscurely 2 - lobed or constricted above , with a retuse , emar
ginate, or truncate apex and a wedge- shaped base ; secondary nerves irregularly arranged, the lower ones leaving
the midrib at or close to the base, extending upward subparallel,with themargins and finally anastomosing with
the upper ones , forming a series of marginal .loops .

These leaves apparentlybelong in the Rhamnaceae and are not unlike those of

the living species C eanothus cuneatus Nu tt . They do not
, however , appear to be

strictly 3- nerved from the base
,
although the lower secondaries s imulate lateral

primaries very c losely . The only fossil leaf which appears at all to resemble them is
C’eanothus bilinicusU ng .

,

b
a EuropeanTertiary species .

Locality: G ay Head , Marthas Vineyard , Pl . XXX IV,
figs. 15, 16 . Collec ted

by David White . Specimen in U . S . Nat . Mus .

Glen Cove, Long Island , Pl . XXX IV,
fig . 17 . Collected by David White .

Spec imen in U . S . Nat. Mus .
1

Milton. U . S . G eol. S urvey, vol. 17 (PI. Dak . 1892 , p . 170, pl. 38, fig. 6 .

b C h] . Prot., 1847 , p. 145, pl. 49, fig . 9.
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Family VITACEE .

C IS S ITE S . FORM O S U S Heer ?

.P1. XXXVII
,
fig. 7 .

C issitesfomnosus Heer , Fl. Foss . Arct. , vol. 6 (abth. 1882 , p . 85, pl. 2 1, figs 5
—8 ; Hollick, Bull . Torrey Bot.

C lub , vol. 1894 , p 57 , pl. 174 , fig . 6 ; Newberry , Mon . U .

'

S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) ,
1895 p . 107 , pl. 47 , figs . 1—8.

This very unsatisfactory specimen is referred to this species with considerable
hesitation and the identification must be regarded as merely provisional .

Locality : Dosoris Island
,
Long Island . Co llec ted by BaileyWillis . Specimen

in Mus . New York Bot. Gard .

O rder M A LVALE S .

Family STERC ULIACEZE.

STER C U L IA PRE - LABRU S C A n . sp .

Pl. XXXIV ,

’figs . 2 1 , 2 2 .

S terculia labrusca U ng . Hollick, Bull. G eol. S oc.Am.
,
vol. 7 , p .

Leaf narrowly lobed, entire ; lobes more or less flexuous or irregular in shape ; secondary nervation fine ,
often branched, irregularly disposed, leaving the primary nerves atvarying angles of divergence and extending
to the margins .

The decision to found a new species upon these fragmentary rema ins may be

open to criticism ,
but I can not avoid the conviction that they shou ld be so regarded

and that they represent a species allied to S terculia labr
-

usca from the Tertiary
of Europe . Subsequent figures by Ettingshausen b

approach ours even more c losely
in general appearance and indicate a close relationship .

Locality: G ay Head , Marthas Vineyard . Collected by David Whi te. Spec i
men in U . S . Nat. Mus .

STERC U L IA S N own Lesquereux ?

PI. XXXIV
,
fig. 2 0.

S terculia S nowii Lesq . ,Mon. U . S . G eol. Survey, vol. 17 (F1.Dak. 1892 , p . 183, pl. 30 , fig . 5; pl. 31, figs . 2
, 3 ;

pl. 32 ; pl. 33, figs . 1- 4 .

I have referred this fragment to the above species provisionally, although it is

possible that even the generic reference may be erroneous . It is evidently a portion
of a lobed leaf which might perhaps belong to either a S terculia , an A ralia

,
or a

S assafras .

Locality : G ay Head , Marthas Vineyard . Co llected by David White . Spec1
men in U . S . Nat. Mus .

a Foss. Fl. S otzka , 1850, p . 45 pl. 28 figs. 1—11,
bFoss . Fl. B ilin, 1869 , pl. 43 , figs . 4 , 5.



DESC RIPTIONS OF SPECIES . 95

STERC U L IA sp.

P1.
'

XXXIV
,
figs . 18, 19 .

S terculia sp . ? Hollick; Annals New York Acad. S ci. , vol. 11, p . 42 2 , pl. 37 , fig .

These fragments apparently represent lobes of some
'

narrow
'

- leaved S terculia ,

sim ilar -to S . lugubris Lesq .

“

Locality: G ay Head, Marthas Vineyard, Pl . XXXIV,
fig . 18 . Collected by

DavidWhi te . Specimen m U . S Nat. Mus .

Tottenville
,
Staten Island

,
Pl .XXXIV

,
fig . 19. Co llected by Ar thur Hollick.

Specimen 1D. Mus . Staten Island AssnAr ts and S ci .

PTERO S PERM ITE S MODE S TU S Lesquereux .

Pl. XXXVII'I
,
fig. 8.

Pterospermites modestus Mon. .U . S . G eol. Survey, vol. 17 (F1. Dak . 1892 , p 186 , pl 58, fig 5;

Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p . pl. 37 , fig . 6 .

There can hardly be any question that our specimen is identical w ith this species
as described and figured by Lesquereux from the Dakota group , but it may also be
compared with Apcibopsis thomsoniana Heer

b from the lower Atane beds of Green
land

,
and the question whether or not these two species shou ld be regarded as dis

tinct is largely one of personal choice .

Locality : Tottenville, Staten Island . Co llected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Arts and S ci .

O rder M YRTALE S .

Family MYRTA
'

C EZE.

EU C ALYP TU S ? N ERVOS A Newberry .

Pl. VIII , fig . 6b; Pl. XXXV, fig . 16.

Eucalyptus? nervosa Newb.
,

-

Mon. U . S . G eol. Survey ,
vol. 2 6 (F1. Amboy C lays) , 1895 p . 112

, pl. 32 ,

figs. 3—5, 8 ; Hollick, Bull. Torrey Bot. C lub , vol. 2 1, 1894 , p . 56, pl. 174 , fig . 10 .

These fragments are manifestly not satisfactory subjects for identification, but

they represent portions of linear leaves apparently identical w ith Newberry
’
s species ,

as may be seenby comparison with hi s figures
Locality . Black Rock Point , Block Island , PI. VIII , fig . 6b. Collected by

Ar thur Hollick .

S ea Cliff, Long Island , Pl. XXXV ,
fig . 16 . Collected by Gilbert Van Ingen .

Specimen in Mus . New York Bot . Gard .

EU GALYPTU S ? AN G U S TIF OL IA Newberry;
Pl. XXXV

,
fi gs . 9

,
14

,
.15.

Eucalyptus? angustifolia Newb.
,
Mon.

-

U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895(1896) p . 111 , pl. 32 ,

figs . 1
, 6 , 7 ; Hollick, Bull . New York Bot . G ard.

,
vol. .3 , 1904 , p . 408, pl. 70, figs 8, 9.

Eucalyptus G einitziHeer Berry, Bull. New York Bot . G ard.

,
vol. 1903, p. 87 , pl. 53, fig . 3.

In grouping these figures of apparently Widely different formsunder the one

specific name I have followed Newberry in his treatment of the s; ecies (loc .

u C ret . and Tert . FL, 1883 , p . 81, pl. 6, figs . 1- 3.

bFl. Foss. Arct . , vol . 6 , (abth . 1882 , p . 95, £6, fig . 5.
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Our fig . 9 , for example, is almost certainly identical with hisfig . 1 , whi le our figs .

14
,
15may be equally well compared w ith his figs . 6

, 7 , although there seems to be

bu t little doubt that two different species are represented .

Locality: G ay Head, Marthas Vineyard, Pl. XXXV,
fig . 9 . Co llected by David

Whi te . Specimen in U . S . Nat. Mus .

Little Neck (Northport Harbor) , Long Is land, Pl . XXXV,
figs .

'

14
, 15. C ol

lected by Arthur Hollick. Specimens in Mus . New York Bot . Gard .

EU C ALYP TU S G E IN ITZI (Heer) Heer .

P1. xxxv,
figs . 1—8, 10

- 12 .

Eucalyptus G einitzi (Heer) , Fl. Foss. Aret.
,
vol. 6 (abth. 1882 , p. l93 , pl. 19, fig. 10 ; pl 46 , figs 12 0 , 13

White, Am. Jour. S ci. , vol 39 , 1890 , p. 98, pl. 2 , fig. 8 ; Uhler, Trans. Maryland Acad. S ci. , vol. 1, 1892

p. 2 07 ; Hollick,
’
h ans . New York Acad. S ci. , vol. 11, 1892 , p. 99, pl. 2 , fig. 1 ; ibid.

, vol. 12 , 1892 , p.

34 , pl. 2 , fig . 5; Bull. Torrey Bot. C lub , vol. 2 1, 1894 , p . 55, pl. 177 , fig. 11 ; Bull. G eol. S oc . Am .
,
v .ol 7 ,

1895, p . 13 ; Annals New York Acad. S ci. , vol. 11, 1898, p. 60, p1. 4 , figs . 1—3 ; U . S . G eol.

Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 110, pl. 32 , fig s. 2
, 12 , 15

M yrtophyllum (Eucalyptus ? ) G einitzi Heer, Neue Denkschr . S chw . G esellsch. Naturwissensch.
, vol. 2 3 (F1.

Moletein) , 1869 , p . 2 2 pl. 11, figs . 3 , 4 .

The variety of forms

'

Which Heer and subsequent au thorities have referred to
this species is probably as great as is to be found in any other fossil leaf species . The

typ e figures from Moletein (loc . cit .) are unquestionably identical w ith our fig . 10
,

whi le between these and the larger , broader forms figured by Velenovsky
“ there is

every possible gradation in size and shape , and it is impossible to resist the conviction
that several distinct species shou ld be recognized among them . Ours are fair ly
uniform

,
however

,
and present but m inor differences between themselves, so that

'

I

have but little hesitation in regarding them as all belonging to one species .

Locality: Black Rock Point , Block Island , Pl . XXXV,
figs . 1 , 2 . Co llected by

Ar thur Hollick. Specimens m Mus . New York Bot. Gard .

Southeast Point
,
Block Island

,
Pl . XXXV

,
fig 11 . Collec ted by Ar thur Hol

lick . Specimen ln Mus . New York Bot . Gard .

G ay Head , Marthas Vineyard , Pl . XXXV,
figs . 3

,
5 Collected by David

Whi te . Specimens in U . S . Nat. Mus .

Glen Cove
,
Long Island

,
Pl. XXXV

,
fig . 4. Collected by Ar thur Hollick.

Specimen ln Mus . New York Bot. Gard .

Tottenville
,
Staten Island

,
Pl . XXXV

,
fig . 10 . Collected by Ar thur Hollick.

Specimen in Mus . Staten Is land Assn . Arts and S ci .

EU C ALYPTU S S CHU BLERI (Heer) ? n. comb .

Pl. xxxvi , fig. 6 .

Myrtophyllum (Eucalyptus) S chubleri Heer , Neue Denkschr. S chw. G esellsch. Naturwissensch.
,
vol. 2 3 (F1.

Moletein) , 1869 , p. 2 3, pl. 11, fig. 2 .

It is unfortunate that in both our specimens and Heer’s only a portion of each
leaf is preserved , so that the identification can be regarded as only provisional . In

ours the indicated shape of the leaf is somewhat more linear than inHeer’s
,
but the

reticu lated network of secondary and tertiary nerves , which u ltimately join and form
the marginal nerve

,
is identical in '

both.

0 Fl. BUhm. K reldeform.,
-pt. 4 , 1885, pl. 2 figs . 1—5.
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ARALIA PATEN S Newberry ?
P1. xxxv ni , fig. 3.

Aral ia patens Newb. , Mon. U . S . G eol. S urvey,vol. 2 6 (F1. Amboy C lays) , 1895 p. 117 , pl 2 8, fig. 3.

Hollick, Bull. Torrey Bot. C lub, vol. 2 1 1894 , p . 54 , pl. 174 , fig. 4 .

In the Flora of the Amboy Clays (loc . cit. ) Newberry describes and figures a

broadly divergent type of Aralia under this name
,
w ith which our fragment may be

provisionally identified .

Locality: Glen Cove , Long Island . Collected by Ar thur Hollick. Specimen in

Mus . New York Bot. Gard .

ARAL IA PALM ATA Newberry .

Pl. XXXVIII, fig . 4 .

Aral ia palmata Newb.
,
Mon. U . S . G eol. Survey, vol. 2 6 (Fl. Amboy C lays) , 1895 p . 117 , pl 39 , figs.

6
, 7 ; pl. 40, fig. 3 ; Berry,

Bull. New York Bot . G ard.
,
vol. 3, 1903, p. 93, pl. 44 ; Bull. Torrey Bot. C lub ,

vol. 31 , 1904 , p 79, pl. 4 , fig . 12 .

Aralia rotundiloba Newb/l , Hollick
,
Annals New York Acad. S ci , vol. 11, 1898, p. 42 1, pl. 38, fig. 2 .

Aralia sp . Hollick, Fifty- fifth Ann . Rept. New York S tate Mus .
,
1901 p . r50 .

This specimen was originally referred by me provisionally to Aralia rotuudiloba

Newb. (loc . but I am now convinced that it belongs to A . palmata N ewb.
,
and

that it is identical wi th his fig . 3
, pl. 4 0 (loc . whi ch represents a specimen from

the Amboy clays of N ew Jersey . Specimens apparently referable to the species
have also been found in the c lay marls at Cliffwood

,
N . J .

Locality: Tottenville, Staten Island . Co llected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Arts and S ci .

ARAL IA G RO N LAN -D I C A Heer .

Pl. XXXVII, figs. 3—6 .

Aralia gronland ica Heer , F1. Foss. Aret .
,
vol. 6 (abth. 1882 , p. 84 , pl. 38, fig. 3; pl. 39,fig.1 ; pl. 46, figs 16 , 17 ;

Hollick, Bull. G eol. S oc . Am . vol. 7 , 1895, p. 13 Newberry, Mon. U . S . G eol. S urvey,
vol. 2 6 (F1. Amboy

C lays) , 1895 p. 116 , pl. 2 8, fig. 4 ; Berry , Bull. NewYorkBot. G ard.
,
vol. 3 1903, p . 94 , pl. 45, fig . 4 .

The specimens represented by our figs . 4
,
5 are apparently small 3—lobed forms

of the species , which is the prevailing form in this region
,
agreeing wi th those figured

by Newberry and Berry from the Cretaceous of N ew Jersey (loc . Hg . 6 is

probably a portion of a lateral lobe w ith a small sublobe such as frequently occurs in

the leaves of this species , especially in those so referred by Lesquereux from the

Dako ta group .

“ In many respects our fig . 5bears a striking resemblance to S terculia
Krcjcii Velf’and to S . aperta Lesq

fi

,
except that in the latter species the lobes are

more divergent . The great difference in size between our figs . 4 and 5might seem to

preclude the probability of their specific identity ,
but this feature seems to obtain in

o ther species from the region
,
notably in the case of Aralia polymorpha and

a M on. U . S . G eol. S urvey, vol. 17 (F1. Dak. 1892 , p . 134 , pl. 54 , figs. 1- 3.

bFl. B ii hm K reideform. , pt . 2 , 1883, p . 2 2 p l 5 fig . 1.

c C rct and Tert. FL, 1883 , p . 82 , pl 10, figs 2 , 3.

dM on. U . S . G eol. S urvey, vol 2 6 (F1. Amboy C lays) , 1895 pl. 39 , figs 16 .
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largely for that reason I have conc luded to regard these two specimens as forms of

one spec ies .

Locality: Nashaqui tsa , Marthas Vineyard , Pl . XXXVII , figs . 3 , 6 . Co llected
by David White . Specimen in U . S . N at. Mus

”
.

G ay Head
,
Marthas Vineyard , Pl . XXXVII, figs . 4 , 5. Co llected by Davi d

White. Specimen in U . S . Nat. Mus .

l

ARALIA RAVN IANA Heer .

Pl. XXXVII , figs . 1, 2 .

Aralia Baum
'

ana Heer, PI. Foss. Aret . , vol. 6 (abth. 1882 , p. 84 , pl 38, figs . 1, 2 ; Berry,
Bull . New York

Bot. G ard. vol / 3, 1903, p. 92 , pl. 46 , fig. 7 ; pl. 53, fig . 2 ; pl. 57 , fig.

S terculia S nowii Lesq ? Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p. 42 2 , pl. 37 , fig. 4 .

These are not very satisfactory spec imens upon which to base definite con~

clusions , but they agree fairly well with this spec ies and with simi lar fragmentary
remains so referred by Berry from the c lay marls of C lifiwood

,
N . J . (10 0 .

Locality: G ay Head , Marthas Vineyard , P1. XXXVII, fig . 1 . C ollected
'

by
DavidWhi te . Specimen in U . S . Nat . Mus .

Tottenvi lle
,
Staten Island , Pl . XXXVII, fig . 2 . Collected by Ar thur Hol

lick . Specimen in Mus . Staten Island Assn . Ar ts and S ci.

AR ALIA NA S S AU EN S IS Hollick.

Pl. xxxvi i i
,
figs . 1, 2 .

Aralia Nassaucnsis Hollick, Bull . Torrey Bot. C lub , vol. 2 1, 1894 , f) . 55, pl. 174 , figs . 3, 7 .

This species , of whi ch the type specimens are herefigured
,
appears to berelated

to A . Wellingtoniana but is much broader .

Locality: Brooklyn ,
Long Island ; fig . 1 collected by W. Miles ;

‘

fig . 2 collected
by J . C . Brevoort. Specimens in Mus . Long Is land Hist . S oc .

ARALIA C ORIAC EA Velenovsky .

PI. XXXVIII , figs . 5, 6 .

Aralia coriacea Vel. , F1. Bohm . Kreideform . , pt. 3 , 1884 , p . 11 pl. 1 figs . 1—9 ; pl. 2 fig . 2 ; Hol
lick, Bull . G eol . S oc . Am . , vol. 7 , 1895, p . 13 ; Bull . New York Bot. G ard.

,vol. 3, 1904 , p. 415, pl. 73, fig. 3 .

This species appears to be quite well defined in our specimens
,
and fig . 5 resem

bles so closely the shorter forms depicted by Velenovsky (loc -Lcit.) that there seems ;

to be every reason for regarding them as identical . Several other specimens
,
more

fragmentary however than those figured , are inc luded in the collections from G ay
Head and Glen Cove, so that it may be regarded as a not uncommon element . of our
insu lar flora in those localities .

L ocality: Glen Cove, Long,

Island , Pl . XXXVIII, fig. 5. Collected by

Ar thur Hollick. Specimen in Mus . New York Bot. Gard .

G ay Head, Marthas Vineyard, PI. XXXVIII, fig
. 6 . C ollected by David

Whi te
.
Spec imen in U. S . Nat. Mus .

aMon ; U . S . G eol . Survey, vol. 17 (F1. Dak. 1892 , p . 131
, pl. 2 1 fig . 1; pl. 2 2 , figs. 2 , 3 ; N ewberry, Mon. U . S . G eol.

“

Survey, vol. 2 6 (F1. Amboy C lays) , 1895 (1896) pl. 26, fig . 1.
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PAN AX C RETAC EA Heer .

Pl. XXXVIII, fig . 7 .

Pam cretacea Heer, Fl. Foss . Aret. , vol. 3 (Kreide 1874 , p. 114
, pl 32 , figs . 9, 9b, 9c, 9d, 10 .

This little f ruit has every appearance of identity with Heer
’
s species and it is

interesting to
'

find it associated bo th in Greenland and in our region with leaves of

araliaceous plants .

Locality : G ay Head, Marthas Vineyard . Co llec ted by David Whi te . Speci
men in U . S . Nat. Mus .

C HONDROFHYLLU M ORB IC U LATU M Heer .

Pl.xxxvi i , fig . 8a .

C hond ropkyflum orbiculatumHeer, F1.Foss . Aret . , vol. 3 (Kreide- Pl. ) 1874 , p . 115
, p1.

- 31, fig. 3c ; pl. 32 ,fig .

13 ; Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 35, pl. 2 , fig . 2 b.

Although the fin er nervation is not preserved in our specimen the coarser nerva
tion and the indicated form of the leaf are apparently identical wi th Heer’s species .

Locality: Kreischerville, Staten Island. Co llected by Ar thur Hollick. Speci
men in Mus . Staten Island Assn . Ar ts and S ci .

S e r i e s I I . G A M O P E T A LE .

O rder ER IC A LE S .

Family ERIC ACEZE.

KALM IA BRITTON IAN A HOll l .
~

Pl. XXXIX , figs . 8, 9 .

Kalmia Britton/lam Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 34 , pl. 2 , figs . 7 , 8.

The type specimens of this species , here figured, do not show any indications cf

secondary nervation,
o therwis e they might be compared with C clastrophyllum cre

taccum Lesq .

“ from the Dakota group, and no others have yet been foun d . The

absence of secondary nervation
,
indicating a leaf of thi ck, coriaceous texture was

what largely influenced me in referring the leaves to the genus Kalmia .

Locality: Kreischerville, Staten Island . Co llected by Ar thur Hollick. Speci
mens in Mus . Staten Island Assn . Arts and S ci.

ANDROM EDA LATIFOLIA Newberry .

Pl. XXXHI , fig. 1 .

Androrrwda latifolia Newb. , Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 12 0 , pl 33,

figs . 6—10 ; pl. 34 , figs . 6—11 ; pl. 36, fig. 10 ; Hollick, Bull . New York Bot. G ard.
,
vol. 3, 1904 , p. 416 , pl.

79, fig. 3 .

Among the numerousfigures of this species given by Newberry (loc . cit.) the

one which appears to denote unquestionable identity w ith our specimen is fig . 8, pl.

aMon. U . S . G eol. Survey, vol. 17 (F1. Dak . 1892 , p . 173, pl. 38 , figs . 12—14 .
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AN DROM EDA TEN U INERVIS Lesquereux .

Pl. xxxrx
,
fig. 7 .

Andromeda tenuineruis Lesq . ,
Mon . U . S . G eol. S urvey, vol. 17 (F1. Dak. 1892 , p . 116 , pl 38, fig. 7 .

Rhamnus Pfafiiana Heer, Hollick, Trans . New York Acad. S ci. vol. 11
,
1892 , p . 103, pl. 4 , fig. 2 .

The original determination of this specimen by me as Rhamnus Pfafi ana Heer
was undoubtedly erroneous

,
and there can be but little doubt that its present

reference is correct
,
and unquestionably the leaf

'

is more like Andromeda than
are many to which that generic name has been applied .

Locality: Tottenvi lle, Staten Is land . Collected by Ar thur Hollick. Specimen

in Mus . Staten Island Assn . Arts and S ci .

O rder P R IM U LALE S .

Family MYRS INACEZE.

MYR S IN E ELON G ATA Newberry .

P1. VIII , fig. l b; PI. xxxrx, figs . 13 , 14 .

M yrsinc elongata Newb. ,
Mon . U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 (1896) p . 12 2 , pl 2 2 ,

figs . 1—3 ; Hollick
,
Bull. Torrey Bot. C lub

,
vol. 2 1

,
1894 , p . 54 , pl. 177 , fig. 2 ; Annals New York Acad.

S ci. , vol. 11, 1898, p. 42 0
, pl. 38, figs . 3 , 4b.

The spec imen represented by our fig . 13 has a more elongated base than any

of Newberry
’
s figures

,
thus giving to the leaf a spatulate shape, but a very slight

modification of the ou tline wou ld be sufficient to make it conform to the general
type, and I have but little hes itation in including it under this species .

Locality: Arrochar , Staten Island , Pl . VIII , fig . 1b ; Pl . XXXIX ,
fig . 14 .

Collected by Arthur Hollick. Specimens in Mus . Staten Island Assn . Ar ts and S ci.
Lloyd Neck, Long Island , Pl . XXXDi , fig . 13 . Collected by Arthur Hollick.

Spec imen in Mus . New York Bot . Gard .

MYRS IN E BOREAL IS Heer .

Pl. xxxix, figs . 10 , 11 .

M yrsine boreal is Heer, Fl. Foss . Aret. , vol. 3 (Kreide 1874 , p . 113 , pl. 32 , fig . 2 3 White, Am . Jour .

S ci . , vol. 39 , 1890, p . 98, pl. 2 , fig . 5; Hollick,
Bull. G eol. S oc . Am.

,
vol. 7 , 1895, p . 13 ; Newberry, Mon.

U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 12 2 , pl. 2 4 , figs . 4—6 [ l] .

Diospyros rotundifolia Lesq . , Hollick, Bull . Torrey Bot. C lub , vol. 2 1 1894 , p. 53 , pl. 179 , fig . 2 .

I consider it very doubtfu l if the leaves from
‘

the Cretaceous of N ew Jersey,

referred by Newberry to this species ( loc . shou ld be so regarded
,
but there

seems to be no room for doubt in regard to our specimens .

Locality: G ay Head , Marthas Vineyard , Pl . XXXIX,
fig . 10. Collected by

David White . Specimen in U . S . N at. Mus .

Glen Cove
,
Long Island

,
Pl . XXXIX,

fig . 11. Collected by Arthur Hollick.

Specimen in Mus . New York Bot. Gard .
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MYRS IN ITE S ? G AU DIN I Lesquereux .

P1. xxxrx,
fig . 12 .

Myrsinites? G audini Lesq . , Mon. U . S . G eol. S urvey ,
vol. 17 (F1. Dak. 1892 , p . 115, pl 52 , fig. 4 .

Rhamnus Rossmdssleri U ng .

,
Rollick , Trans . New York Acad S ci. , vol. 12 , 1892 , p. 35

, pl. 3 , fig.5.

The original identification of thi s specimen as Rhamnus Rossmassleri U ng .
,
a

Tertiary species , was undoubtgdly erroneous
,
and it is certain that it . is identical

generically with leaves which have been referred to Myrsine or
‘

Myrsinites and

apparently to this species .

Locality: Tottenville, Staten Island . Collected by Ar thur Hollick. Spec imen

in Mus . Staten Island As sn . Arts and S ci .

O rder EB EN ALE S .

Family EBENAC EZE.

D IO S PYROS PRIM l EVA Heer.

Pl. XL, figs . 2 , 11 .

Diospyros prim va Heer , Nouv . Mem. S oc . Helv. S ci. Nat. , vol. 2 2 , no 1 (Phyl. Cré t. N 1867 , p. 19 ,

p1. 1 , figs . 6 , 7 ; Pollard, Trans . New York Acad. S ci. , vol. 13 , 1894 , p . 180 ; Newberry, Mon. U . S . G eol.

Survey, vol. 2 6 (F1. Amboy C lays) , 1895 (1896) p .

_

12 4
, pl. 30, figs . 1—5; Berry, Bull. Torrey Bot. C lub

,

vol. 32 , 1905, p 46, pl. 2 , fig . 2 .

A considerable number of diverse forms have been inc luded by Heer under
this species ,

“ in addition to which a number of others were subsequently referred
to the spec ies by Lesquereux

b
and Newberry ( loc . For this reason I have

also decided to include the doubtful fragmentary specimen represented by our fig . 11 .

Locality : G ay Head , Marthas Vineyard, Pl . XL ,
fig . 2 . Collected by David

Whi te . Specimen in U . S . Nat. Mus .

Glen
_Cove, Long Island , Pl . XL ,

fig . 11. Collected by David White . Speci
mens in U . S . Nat . Mus .

D iospmos AP IC U LATA Lesquereux ?
P] . XL ,

figs . 4—6 .

Diospyros apiculata Lesq Mon. U . S . G eol. Survey ,
vol . 17 (F1. Dak. 1892 , p . 110, pl 14 , fig. 3 ; Hollick,Bull . G eol. S oc . Am .

,
vol. 7 , 1895, p. 13.

Rhamnus pfafi ana Heer, Hollick, Trans . New York Acad. S ci. , vol. 11, 1892 , pl. 4 , fig . 3 .

These leaves have the nervation ofDiospyros and the general form of this species ,
but unfortunately, in each specimen the characteristic apex is lacking, so that posi
tive identification is not possible.

Locality : Princess Bay, Staten Island, Pl . XL ,
fig . 4 . Co llected by Ar thur

Hollick. Spec imen in Mus . Staten Island Assn. Arts and S ci .

G ayHead, Marthas Vineyard, Pl . XL ,
fig . 5. Collected by David Whi te .

Specimen in U . S . Nat. Mus .

Glen Cove
,
Long Island

,
Pl . XL ,

fig . 6 . Collected by David White . Speci
men in U . S . Nat. Mus .

a F-l. Foss. Aret. , vol. 6 (abth . 2 ) 1882 ,
_pl. 18, fig . 11 ; ibid ., vol. 7 , pl. 61, figs . se , 5b, 5c.

bMon. U . S . G eol. S urvey, vol. 17 (F1. Dak . 1892 , p1. 20,
'figs. 1—3 .
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DIO S PYRO S PROVE C TA Velenovsky .

Pl. XL
, figs . 7— 10 .

Diospyros provecta Vel. , Fl. Bohm . 3, 1884 , p. 2 pl. 8 figs . 1- 5, 10 .

Rhamnus Pfafi am Heer, Hollick, Trans . New York Acad. S ci. , vol . 11, 1892 , p . 103, pl. 4 , fig. 1 .

Diospyros S teenstrupi Heer, Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 34 , pl. 3 , fig. 8.

M yrsine elongata Newb, Hollick, Bull. New York Bot. G ard. ,
vol. 2 , 1902 , p . 405, p] . 4 1, fig. 2 .

These leaves, which all show the characteristic nervation of Diospyros , are

hardly separable from some which may be foun d included under D . apiculata Lesq .

in this monograph . The latter
,
however

,
are generally broader and w ith the sec

ondary nervation diverging at a somewhat more
'

obtuse angle . The Tertiary species
D . brachysepala A . Br .

“ is more nearly like our figures than is either of the others
mentioned

,
as may be seen by a comparison with the figures by Heer

,

b but it is haz
ardous to regard this species as having such a great vertical range as identity between
them would imply .

A narrow form of D . primacva Heer
“ is almost certainly identical w ith D . pro .

vectaVel. , as here recognized , and in any revision of the genus I wou ld have no hesita
tion in so including it .

Locality : Chappaqu iddick, Marthas Vineyard, Pl . XL ,
fig . 7 . Collected by

Ar thur Hollick. Specimen in Mus . N ew York Bot. Gard .

Tottenvi lle
,
Staten Island , Pl . XL ,

figs . 8
,
10 . Collec ted by Ar thur Hollick.

Specimens in Mus . Staten Island Assn . Arts and S ci .

G ay Head, Marthas Vineyard, Pl . XL ,
fig . 9 . Collected by David White .

Specimen in U . S . Nat. Mus .

D IO S PYRO S P SEU DOAN C EP S Lesquereux .

PI. XL, fig . 3 .

Diospyros pseudoanceps Lesq. , Men. U . S . G eol. Survey , vol. 17 (F1. Dak. 1892 , p. 111
, pl. 2 2 , fig. 1 .

Diospyros primwva Heer, Hollick, Trans . New York Acad. S ci. , vol. 12 , 1893, p. 2 36 , pl. 7 , fig.
_

5; Fifty- fifth

Ann . Rept. New York State Mus . ,
1901 p . r51 .

There seems to be but little doubt that our specimen is identical with this
species , according to the single

'

figure given by Lesquereux (loc . but it must be
admitted that some of the specific dis tinc tions recognized in this genus are not

altogether satisfactory.

Locality: Glen Cove, Long Island . Collected by Arthur Hollick. Specimen in

Mus . New York Bot. Gard .

DIOS PYRO S PRODROM U S Heer
‘
l.

Pl. XL, fig. 12 .

Diospyros prodromus Heer, F] . Foss . Aret., vol. 3 (Kreide 1874 , p. 113, pl. 2 8, fig . 60 ; pl. 32 , figs . 3—7 .

Heer’s figures of this species are not very satisfactory, but his fig . 3
’
agrees essen

tially with ours
,
in which the characteristic horizontal tertiary nervation of the

genus is discernible to a limited extent .
Locality : Glen Cove , Long Island . Collected by David White. Specimen in

U . S . Nat. Mus .

a B r. and Leonh . ,
Jalu'b. M inera l. , 1845, p . 170.

0 Fl. Tert. Helvet . , vol. 3, pl. 102 , figs . 1—14 .

C Fl. Foss. A rct. , vol. 7 , 1883 , pl. 61, fig . se.
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DICOTYLEDONOUS LEAVE S OF UNCERTAIN RELATION .

' DEWALQU EA G RON LANDIC A Heer ?

Pl. VIII , fig. 2 5.

Dewalquea grémlandica Heer, Fl. Foss . Aret. , vol. 6 (abth. 1882 , p . 87 , pl. 2 9 , figs , 18, 19 ; pl. 4 2 , figs . 5, 6 ;

pl. 44 , fig . 11 ; Newberry, Mon. U . S . G eol. Survey, vol. 2 6 (F1. Amboy C lays) , 1895 p . 12 9 , pl. 41,

figs . 2 , 3, 12 ; Hollick,
Annals New York Acad. S ci. , vol. 11, 1898, p. 42 3 , pl. 36 , fig. 7 ; Berry, Bull. New

York Bot. G ard. , vol. 3 ,
_

1903 , p . 98, pl. 57 , fig. 3 .

Whatever may be thought of our specimen in comparison w ith the type figures

of Heer (loc . it agrees qu ite well w ith his subsequent '

figures ,
“
and is undoubt

edly identical with the specimens so referred by Newberry (loo. cit.) from the Creta

ceous of New Jersey .

Locality: To ttenvi lle, Staten Island . Collected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Arts and S ci .

DEWALQU EA IN S IG N IS Hosius and von der Marck 2

PI. VIII
,
fig. 2 4 .

Dewalquea insignis Hos . and v. d. Marck , Paleontog .

,
vol. 2 6 , 1880 , p . 172 pl. 32 , figs . 111—113 ; pl. 33,

fig . 109 ; pl. 34 , fig . 110 ; Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 36 , pl. 1, fig . 9 .

This specimen is too fragmentary to base on it a positive determination, but it is
sufficiently like some of the leaves of this species for at least a provisional reference.

Locality: Kreischerville, Staten Island . Co llected by Arthur Hollick. Speci
men in Mus . Staten Island Assn . Arts and S ci.

PREM N OPHYLLUM TR IG ON U M Velenovsky .

Pl. XL,
figs . 13, 14 .

Premnophyllum trigo
‘

num Vel. , Fl. Bohm. Kreideform.
, pt. 3 , 1884 , p . 4 pl. 3 fig. 2 ; Hollick, Bull.

New York Bot. G ard. vol. 3 , 1904 , p. 4 16 , pl. 79 , fig. 1.

1

It is exceedingly doubtfu l if this species , as indicated in the generic name
,

belopgs in the Verbenaceae, and, indeed , Velenovsky subsequently renamed it Q‘is
sophyllum exulumf’w ith the idea that it was more likely to be related to the

—

Vitaceae.

As long therefore as its bo tanical relationships are in doubt I have not thought it
advisable to disturb its original name .

Locality: Glen _
Cove , Long Island , Pl . XL ,

fig . 13 . Collected by Arthur Hollick.

Specimen in Mus . New York Bot . Gard .

G ay Head , Marthas Vineyard, Pl . XL ,
fig . 14 . Co llected by David Whi te.

Specimen in U . S . Nat . Mus .

PHYLL ITES PO IN SETTIO IDES Hollick.

PI. XXXIII , fig . 1 .

Phyllites poinscttioides Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 37 , pl. 1, fig. 10 .

Only the type specimen of this species is known to me
,
the original figure ofwhich

is here reproduced .

Locality: Kreischerville
,
Staten Island . Co llected by Arthur Hollick. Speci

men in Mus . Staten Island Assn . Arts and S ci .

a Fl. Foss . Aret vol. 7 , 1883, pl. 62 , figs . 5, 6 .

bAbh. K . E6hm. G esellsch. Wissensch ., vo l. 3 (Kvet. C esk. C enomanu) , 1889, p . 2 4 , pl. 6 , figs . 4 , 5.
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FLOWERS , FRUIT ,
AND ROOTLETS OF UNCERTAIN RELATION.

WILL IAM S ON IA PROBLEM ATIC A (Newberry) Ward .

P] . V, figs . 2 7—32 .

Williamsonia problematica (Newb:) Ward, FifteenthAnn . Rept. U . S . G eol. Survey, 1893—94
Palzanthus (Williamsonia) problematicus Newb. Mon. U . S . G eol Survey, vol. 2 6 (F1. Amboy C lays) , 1895

p. 12 5, pl. 2 5, figs . 1—9 ; Hollick,
Bull, G eol. S oc . Am.

,
vol. 7 , 1895, p . 13 .

This exceedingly interesting species has been so fully described and illustrated
by Newberry (lo .c cit . ) that any extended discussion here wou ld be superfluous , and
a careful examination of our specimens has resu lted lIl adding nothing which cou ld
serve to throw any further light upon its probable botanical relationships , although
certain forms

,
such as are represented by our figs .

— 30 seem to connect it more

c losely than was at first suspected with Williamsonia cretacea Heer
,

“ whi ch he
regarded as belonging in the Balanophoraceae . The genus

,
however

,
has beenshifted

and referred by competent au thorities to so many different orders and fam
i lies that

I have thought it safer to regard its systematic position as yet unsettled .

Locality: G ay Head , Marthas Vineyard . Co llected by David
'White. Speci

mens in U . S . N at. Mus .

WILLIAM S ON IA RIE S II Hollick.

Pl. V, figs . 2 5
,
2 6 .

Williamsonia '

é Riesii Hollick, Trans . NewYorkAcad. S ci. , vol. 12 , 1892 , p 37 pl. 1 , figs 2 , 3 .

This organism was orig inally referred to the genus Williamsonia w ith some hesi
tation on account of the fragmentary character of the remains

,
and it may be seen

to be strikingly simil ar in its general adpearance to Lepacyclotes circularis Em

mons ,
b whi ch Ward placed _

under “Plants of doubtfu l affini ty
”
(loc . cit .) and

which Fontane regarded as the cone Of a G ymnosperm .

c

Mr . W . A . Seward, in a discussion of our specimen
,
says it is probably a true

Williamsonia , and places i t under “Bennetites (Williamsonia) F lores ;
”d but

whether it shou ld be regarded as generically identical w ith W. problematica is per

haps open to question .

Locality : Kreischerville
, Staten Island . Collected by Arthur Hollick. Speci

mens in Mus . Staten Island As sn . Arts and S ci.

S TROB IL ITE s PERPLEXU S n . sp.

'

P] . 11
, fig . 43.

Organism consisting of an elongated, ellipsoidal, pitted nucleus, attached to a relatively thick stem or

petiole and with a series of overlapping, strap- shaped, longitudinally striated, petaloid appendages , arranged

like a fan around the exterior.

I have been unable to find a description or figure of any fossil - with which this
specimen may be satisfactorily compared, although it has some features in common

a Fl. Foss. Aret. , vol . 6 (abth . 1882 , p . 59, pl . 12 , fig . 1 ; pl. 13, fig . 9.

br ideWard , Twentieth Ann . Rept . U . S . G eol. S urvey, pt . 2
,
1898—99 p . 311, pl. 47 , fig . 4 .

cA raucarttes carolinensis Font. , Mon. U . S . G eol. S urvey, vol. 6 (Older Mesoz . F1. p . 119.

d C atalogue of theMesozoic Plants in the Department of G eology, British Museum, etc. , pt . 2 , G ymnospermae, 1895, pp .

155, 156.
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wi th Antholithes nymphaeoides Hos
,

“ from the Cretaceous of Westphalia , which the
author subsequently renamed P istites lorif ormis

fi

Our specimen
,
however

,
was apparently a cone or strobile

,
similar to those of

Magnolia , with which genus I am inclined to think it belongs .

Locality : G ay Head, Marthas Vineyard . Collected by Davi d
; Whi te . Speci

men in U. S . Nat. MU S .

'

TR I C A
'

RPELLITE S S TRIATU S Newberry.

P1. VII, fig . 1 .

Tricarpellites striatus Newb. ,
Mon. U . S . G eol . S urvey ,

vol. 2 6 (F1. Amboy C lays) , 1895 p . 132 , pl. 46 ,

figs . 9—13 .

These organisms are very abundant in certain layers of the Amboy clays , but
the specimen here figured is the only one thus far found wi thin the insular area .

Locality: G ay Head , Marthas Vineyard . Co llected by David Whi te . Speci
men in U . S . Nat. Mus .

TR IC ALYC ITE S MAJOR Hollick.

Pl. Y, figs . 13—2 2 .

Tricalycites major Hollick, Bull. New York Bot. G ard.

,
vol. 3 , 1904 , p . 4 16 , pl 72 , figs. 3—7 .

“Pinus
, sp .

”Hollick
,
Trans . New York Acad. S ci. , vol. 12 , 1892 , p. 31, pl. 1, fig . 19 .

Winged seed. Hollick, Bull. Torrey Bot . C lub , vol. 2 1, 1894 , p . 62 , pl. 180 , fig. 1 .

This species was originally described in part (10 0 . cit. ) as consisting of “Three
entire, oblong—spatulate wings or appendages , middle one usually the

largest .”With the material now in our possession ,
however

,
the fo llowing amended

description seems to be advisable :

Organism cons isting of two (or, possibly,
three) entire, longitudinally striated, oblong- spatulate wings or

appendages , 2
—4 centimeters long by 1 centimeters wide, attached to a common nucleus.

The indi cations of a tripartite arrangement are quite vague
,
even i n our figs .

2 0
,
2 1

,
while figs . 14 — 16

,
if they were the only specimens known

,
would undoubtedly

be described as consisting of but two appendages of equal size . Figs . 13 and 2 2 are

somewhat doubtfully included , but they apparently represent detached wings .

_

Locality: Tottenvi lle, Staten Island, Pl . V,
fig . 13 . Collected by Arthur Hol

lick. Specimen in Mus . Staten Island Assn. Arts and S ci .

G ay Head , Marthas \Vineyard, Pl . V,
fig . 14 . Collected by David White.

Specimen in U . S . Nat
;
Mus .

Nashaquitsa , Marthas Vineyard , Pl . V,
figs . 15

,
17 . Co llected by DavidWhi te.

Specimens in U . S . Nat. Mus .

Glen Cove
,
Long Island

,
Pl . V

,
figs 16

,
18— 2 2 . Collected by Ar thur Hollick.

Specimens in Mus . New York Bot. Gard .

a Palaeontogr. , vo l. 17 , 1869 , p . 102 , pl. 17 , figs . 35, 36.

bPalaeontogr. , vol. 2 6, 1880, p . 182 pl. 38 , figs . 151, 152 .



https://www.forgottenbooks.com/join


110 FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND .

C ARPOLITHU S EU ONYM OIDES n . sp.

PI. VII
,
fig. 2 .

C arpolithus sp. Hollick, Trans. New YorkAcad. S ci. , vol. 12 , 1892 , p . 38, pl. 1, fig. 4 .

This fruit is suggestive of C elastrus or Euonymus, although it appears to have
hadmore thanfive carpels ,which are not unlike the detached seeds shown in figs . 9 , 10 .

Locality: To ttenville, Staten Island . Collected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Ar ts and S ci.

C ARPOLITHU S vA C C IN IomEs n . sp.

Pl. VII, figs . 19, 19a.

C arpolithus sp. Hollick, Trans . New York Acad. S ci. , vol. 12 , 1892 , p . 38, pl. 1, figs 16 , 16

In general appearance these remains are suggestive of a
.

raceme of some species

of Vaccinium,
although the details of the infl orescence seem to be more like those of

some glumaceous plant . The specific name is therefore to be considered as merely
indicative of its superficial aspect .

Locality: Kreischerville, Staten Island . Fig . 19 nat. size ; fig . 19a enlarged .

Collected by Ar thur Hollick. Specimen in Mus . Staten Island Assn . Ar ts and S ci .

C ARPOLITHU S
'

FLOR I BU NDU S Newberry .

Pl. VII , figs . 2 0, 2 1

C arpolithusfloribundus Newb.

,
Mon. U . S . G eol. S urvey, vol. 2 6 (F1. Amboy C lays) , 1895 p. 133, pl 46,

figs . 17—2 1.

It is perhaps not certain that these specimens are identical with 'Newberry
’
s

species , but their poin ts of resemblance are certainly very similar and the slight dif
ferences which might be noted wou ld be difficult to define .

Locality : G ay Head , Marthas. Vineyard . Collected by David Whi te .

”

Speci
mens in U . S . Nat. Mus .

C ARPOLITHU S H IR S U TU S Newberry .

Pl. VII, figs . 3—8.

C arpolithus hirsutus Newb. Mon. U . S . G eol. S urvey ,
vol. 2 6 (F1. Amboy C lays) , 1895 (1896) p. 134 , pl 46 ,

figs. 14 , 14a.

C arpolithus spinosus Hollick, Bull. G eol. S oc . Am. vol. 7 , 1895, p. 13.

The characters of this species are so well defined that there is no difficu lty in
identifying it . The remains are found in relative abundance in the Amboy clays ,
and a number of specimens are included in the collections from G ay Head .

Locality: G ay Head , Marthas Vineyard . Figs . 3—5co llected by Ar thur Hollick.

Specimens in Mus . New York Bot. Gard . Figs . 6— 8 co llected by David White .

Specimens in U . S . Nat. Mus .
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C ARPOLITHU S sp .

Pl. VII , figs . 9 , 10.

Hollick, Trans. New York Acad. S ci. , vol 12 , ‘
1892 , p . 38,

'

pl. 1 , fig. 8.

Locality: Kreischerville
, Staten Island , Pl . VII , fig . 9 . Collected by Arthur

Hollick. Specimen in Mus . Staten Island Assn . Ar ts and S ci.
G ay Head, Marthas Vineyard, Pl . VII , fig‘. 10 . Collected by David

Specimen in U . S . N at. Mus .

C ARPOLITHU S sp .

Pl. VII, fig. 11.

Hollick, Trans . New York Acad. S ii. , vol. 12 , 1892 , p . 38, pl. 1, fig. 6 .

Locality: Green Ridge, Staten Island . Co llected by Heinrich Ries . Specimen
in Mus . Staten Island As sn . Arts and S ci .

C ARPOLITHU S sp .

PI. VII
,
fig . 12 .

Hollick, Trans. New York Acad. S ci. , vol. 12 , 1892 , p . 38, pl. 1, fig . 11.

Locality: Kreischerville, _Staten Island .

“

Co llected by Wm . T . Davis . Speci
men in Mus . Staten Island Assn . Arts and S ci.

C ARPOLITHU S sp .

PI.
.

VII, fig . 13 .

Hollick, Trans . New York Acad. S ci. vol. 12 , 1892 , p. 38, pl. 1, fig. 12 .

Locality: Kreischerville, Staten Island . Collected by
men in Mus . Staten Island Assn. Arts and S ci .

C ARPOLITHU S sp .

PI. VII
,
fig . 14 .

Hollick, Trans. New York vol 12 , 1892 , p. 39 , pl. 1, fig. 15.

Locality: Kreischerville , Staten Island .

‘ Co llected by Ar thur Hollick. Speci
men in Mus . Staten Island Assn . Arts and S C I .

C ARPOLITHU S sp .

PI. VII , fig. 15.

Hollick, Trans . New YorkAcad. S ci. , vol.
“

12 , 1392 , p. 39, pl. 1, fig . 14 .

Locality ; Kreischerville
,
Staten Island . Collected by Hollick. Speci

men in Mus . Staten Island Assn . Ar ts and S ci.
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RRIZOMORPH S .

Pl. VI, fig . 13.

Rhizomorphs , Hollick, Annals New York Acad. S ci. , vol. 11, 1898, p . 42 3, pl. 38, fig . 1.

I

These peculiar fossils are especially abundant in nodu les of hard clay irons tone
at Tottenville

,
Staten Island

,
and I have found traces of them elsewhere . They

usually consist of filamentous carbonaceous matter
,
more or les s branching

,
encased

in limonite . When the carbonaceous matter is absent only a tube of limonite
remains

,
and where these appear at the surface they give rise to pit—like markings .

The term rhizomorph was adopted for the reason that it was used by Dr . J . I .

Northrop in his description of somewhat simliar cylindrical structures in the coral
rocks of the island of Nassau ,

“ which he concluded were caused by concretionary
structure around the roots of plantsf In our specimens it is difficu lt to determine
what was theoriginal position of the matrix

,
but apparently the tubes are more or

less at right angles to the original plane of deposition,
in which case it is probable

that the rhizomorphs represent the remains of rootlets -ln place, and they therefore
may or may not be Cretaceous m age . Post—Cretaceous vegetation

,
whose rootlets

extend into a bed of Cretaceous clay,
might equally well produce such a resu lt .

Whatever their true nature and origin may be , however , these remains are exceed
ingly characteris tic and are worthy of description .

Locality: Tottenville, Staten Island . Collected by Arthur Hollick. Specimen

in Mus . Staten Island Assn . Arts and S ci.

0 Trans. N ew York Acad . S ci. , vol. 10, 1890, p . 16.
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Their external charac ters are wel l defined and for this reason they w ill always be of
stratigraphic value wherever found , but the problem of their exac t bio logic atfini

ties remains to be solved .

Finally, a word shou ld be said in regard to the determinations of the coniferous
remains

,
all of which have been referred to well- known fossil or living genera and

most of them to well- known Cretaceous spec ies , solely upon their external characters .

These remains consist of leaves
,
twigs

,
cones

,
and cone scales

,
often completely

dissociated one from the o ther and yet in many instances apparently belonging to
the same genus or species . The actual relationship between specimens

,
as implied

in the names
,
may therefore be not always correct

,
and on the o ther hand speci

mens to which difl
'

erent generic or specific names have been applied may belong to
the same species , and in this connec tion a w ide and interesting‘ field for future
investigation is open ,

in the exam ination of the internal struc ture of the specimens
,

when these -

are suffic iently well preserved to be sec tioned and studied under the
microscope . The lignites

,
which occur in greata bundanceat many horizons , also

ofl’er unlimi ted material for the fu ture investigator
,
and their identification wou ld

undoubtedly throw a flood of light upon the genera which are represented m the

flora
,
and in many instances wou ld undoubtedly assist in correctly identifying and

associating dismembered parts of species .

It may also be remarked in connec tion with the gynmosperms that the number
of species described does ndt give a correct idea of the actual proportion of this class
of plants to the entire flora . It is probable that this proportion was considerably
greater than the number of species wou ld imply , as quantities of unidentified mate
rial are undoubtedly

‘

gymnospermous . A superficial examination of the lignites
alone proves this to be the case, and much of the macerated material which forms
layers in the clays , especially at Kreischerville

,
alsobelongs in the samec lass .

In the follow ing table IS given the number of species in the insular flora opposite
each subdivision of the vegetable kingdom m which they belong :

S ystematic tabulation of the insularflora , showing number of species.

Subdivisions . S ubdivisions .

Pteridophyta

Spermatophyta
G ymnospermaa

C ycadales

C ycadaceae

Podozamites

S permatophyta— C ontinued .

G ymnospermze — C ontinued .

C oniferales

G ingkoaceae

C zekanowskia

Baiera

Protophyllocladus

PinaceaeDammara
P inus

C unninghamites

S equoia
B rachyphyllum

Widdringtonites
Frenelopsis

M oriconia

C yparissidium
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S ystematic tabulation of the -insularflora, showing number of species— C ontinued.

S ubdivisions .

S permatophyta,— C ontinued .

G ymnospermae— C ontinued .

C oniferales— C ontinued .

Pinaceae— C ontinued .Jun iperus .

C one scale, undeter

mined

Angiospermae
Monocotyledonaa

Pandanales

TyphaceaTypha

Liliales

Liliaceaa

MajanthemophyllumDicotyledonae
C horipeta

la

Salica les

S alicaceae

Populus .

Salix.

Protea les

Proteaceae.

Proteoides

D ryandroides

Banksites

Ranales

N ymphaaac eae

N elumbo

Menispermaceae.

Menispermites

C occulus .

C occulites

Magnoliaceae.

Magnolia

S ubdivisions .

Leguminosites

S permatophyta— C ontinued .Angiospermass— C ontinued .D icotyledonae— C ontinued .

C horipetalae— C ontinued.

Ranales— C ontinued .

Magnoliac&C ontinued .

Liriodendron

LiriodendropsisAnonaceae
G uatteria .

Lauraceae

C innamomum

Persea .

Ocotea
N ectandra
S assafras

Maiapoenna

Laurus

Laurophyllum

«Rosales

Platanaceae
Platanus .

Rosaceae
'

(Pomaceae)Amelanchier
Leguminosa

(C aesalpiniaceae)

Hyin enaea

C assia .

(Papilionaceae)

C oluteaDalbergia
Phaseolites

Leguminosae of uncertain rela

tion

S apindales

Anac ardiaceaa

Rhus
P istacia

I liéacemIlex
C elastraceae;

C elastrus
C elastrophyllum

G yminda
'

ElaeodendronAceraceaeAcer
S apindac eae

S apindus
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S ystematic tabulation of the insularflora, °howing number af species— C ontinued.

N umber
S ubd ivisions . of S ubd ivisions .

species .

Spermatophyta— C ontinued . S permatophyta— C ontinued .

Angiospermeta— C ontinued . Angiospermaa— C ontinued .

D icotyledones ,

— C ontinued . D icotyledonw —C ontinued .

C horipetalze
—C ontin ued . G amopetalze—C ontinued .

Rhamnales— C ontinued . Primulales

Rhamnaceaa—C ontinued . Myrsin aceae

Zizyphus Myrsine

Rharnnus Myrsinites
C eanothus EbenalesVitaceae T Ebenac eae
C issites D iospyros

Malvales
Sterculiaceae

S terculia
Pterospermites

Myrtales
Myrtaceae

Eucalyptus
Myrtophyllum

U mbellalesAraliaceae
HederaAralia
Panax
C hondrophyllum

G amopetala .

E rica les

E ricaceae

KalmiaAndromeda

In the total known insu lar flora
,
consisting of 2 2 2

“

species , 31 are described as

new in thismonograph and 2 5 others have not yet been found elsewhere .
_

Of these
apparently localized species several are deserving of special mention

,
such as Onoclea

inquirendo (Hollick) , which apparently represents the fertile frond of a fern ; Marsilea

Andersoni Hollick, the first satisfactory fossil representative of this genus found in
America

,
and the angiospermous leaves of uncertain systematic position inc luded

under Liriodendropsis spectabilis n . sp .
,
which are apparently extreme forms of the

many which are referred to this protean genus .

The three new species , G uatteria cretacea ,
Ocotea nassauensis

,
and

_
Gyminda pri

mordialis also add three genera new to the Cretaceous flora of North America:

S TR A TI G RA P H I C A L A N D A R E A L D I S TR I BU TIO N O F THE F L O RA .

In the correlation table the stratigraphic position of the plant—bearing deposits ,
as interpreted by a number of geo logists

,
is indicated

,
and i t now remains to discuss

the evidence in this connection afford ed by the included plant remains thus far
identified .

Of the 2 2 2 species described in this monograph , about 60 are known to occur

in the Raritan formation at Sayreville ,Woodbridge
, and South Amboy,

N . J and

Rubiales
C aprifoliaceeeViburnumD icotyledonous leaves of uncertain relation

Dewalquea

Premnophyllum

Phyllites
Flowers, fru

it, and rootlets of uncerta in
relation
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those in the vicinity of Cheesequake C reek [Morgans] , would strike along the southern shore of the island from
Tottenville to Arrochar.

This probability is further strengthened by the fact that marl bed fossils [invertebrates] have been found
in the moraine at the latter locality, showing that strata evenhigher than the upper members of the clay series
are or once Were represented there.

From a cons ideration of these facts and other similarones in connection with the C retaceous clays on

S taten Island
,
Long Island, Block Island, and Marthas Vineyard, the name

“ Island series”was given by Dr.

Lester F. Ward to the strata represented on these islands .

The Island series”would therefore lie above theAmboy clays , asdescribed byNewberry, a and below those
of the clay marls at C lifl

'

wood, as described by me in a recent paper.
b

The striking manner in whi ch the theory as above ou tlined has been verified by
a critical examination of all the available paleontologic evidence and by subsequent
investigations in the field is exceedingly gratifying, and we are now in a position
to state with almost abso lu te certainty that the Kreischerville beds are the equiv
a leu ts of those atWoodbridge and Amboy and that on Long Island and eastward the
deposits include not only these , but also the higher strata represented on the main
land by those at Morgans and C liflwood and the fact that plants from all these hori
zons

,
as well as invertebrate remains from yet higher , are abundant in the moraine

thr oughou t indicates that - the strata from which they were derived formerly existed
over an area farther to the north than where they are now exposed and probably
inc luded a large part of what is now Long Island Sound , whence they were eroded by
glacial action during the Quaternary period .

A comparison of our flora with that of theDakota group shows that at least
58 species , and perhaps more

,
are identical w ith species of that group, indicating a

c lose relationship , whi ch wou ld be rendered even more striking by including in the

comparison the Cretaceous flora -

of New Jersey . It is worthy of no te
,
however

,

that
,
in theWest

,
Dakota types of plants occur in the Judith River beds ,which are '

of

Senonian age and separated from the Dakota by more than feet of marine
sediments .

Comparing the flora next with those of the Kome
,
Atane

, and Patoot beds of

Greenland
,
it may be seen that 54 of our species , some of them the most character

istic
,
are represented in those horizons . Of these species , only 9 occur in the Kome ,

and it is significant that the identity of 6 of these is questioned ; 40 occur in. the

Atane and 2 3 in the Patoot beds , inc luding 14 common to both
, and a critical

analysis seems to indicate a closer relationship with these latter , regarded as a floral
uni t

,
than w ith the Dakota flora . This relationship is indicated not so much _

by the

actual number of species in c ommon as it is by the relative abundance of certain
species which may be regarded as characteristic , such as C unninghamites elegans

(Corda) Endl . ,Widdringtonites Reichii (Etts ) Heer , Moriconia cyclotoxon Deb. and

Etta
,
Dammara borealis Heer , Nelumbo Kempii (Hollick) Hollick (probably iden

tical with Nelumbium arcticum Heer) , Liriodendropsis simplex (Newb.) Newb.
,

C elastrus arctica Heer , etc . ; and inasmuch as none of the above is recognized as a

typical Dako ta- group species , the relationship of our eastern Cretaceous flora with
that of Greenland may be regarded as closer than with that of ourWestern States .

Heer considered the Atane flora to be probably Cenomani an,
while he '

recognized

aMon. U . S . 0 00 1. S urvey, vol. 2 6
'

(Fl. Amboy C lays) .
bThe C retaceous claymarl exposure at C lifiwood . N . J Trans . New York Acad . S ci. , vo l. 16, 1897 , pp . 12 4—136.
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that the fauna of the Patoot beds proved them to be Senonian . The observations of

Whi te and S chuchert have confirmed the reference of the Patoot beds to the

Senonian
,
and they also show such close fauna] and stratigraphic relations between

the two series as to make it probable that the lower Atane beds are Senonian . We

may therefore cons ider our insu lar flora and its equivalents on the mainland as , in

part at least , S enoman In age, w ith possibly the o ldest portion of it" as old as late
Cenomanian . Whether Turonian time is represented in the sediments and floras of

the region must be left for future investigation . It is interesting to note in this con
nection that the fauna of the C lifl

'

wood c lays as recently listed byWeller b Shows only
Senoni an affinities .

No attempt has been made at an exhaustive comparison w ith the Cretaceous
flOra of Europe, but an examination of the Senonian flora of Quedlinburg ,m Saxony,
and of the Cenomanian flora of Moletein

,
in Saxony ,

described by Heer , and that of
Bohemiandescribed byVelenovsky and Bayer , shows that our insu lar fibra 1s c losely
related to all of them

,
as they contain ,such characteristic species as Dammara

borealis Heer
,
Widdringtonites Reicltii (Etts ) Heer , C unninghamites elegans (Corda)

Endl .
,
Moriconia cyclotoazonDeb. and Etts . etc .

In the follow ing table the distribu tion of, the insu lar flora as above outlined is set
forth in detail . It might have been extended so as to inc lude the lower Potomac

formation of the South and the Laramie and allied formations of theWest ; but inas
much as the facts

'

in relation to the distribution of the Species which'

wou ld be thus
included are not essential to the solu tion of the insu lar flora correlation problem,

these features are omitted .

a C retaceous series of the west‘coast of
.

G reenland: Bull. G eol. - S oc. Am.
, vol. 9, 1898, pp . 343—368.

H our. G eol., vol. 13, 1905, pp . 32 4—337 .
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Table of distribution of the

[ S pecies marked with an asterisk have been reported only from within the insular area.

Long Island .

S pecies .

G leichenia gracilis Heer
G leichenia protogaea Deb. andThyrsopteris grevillioides (Heer) n. comb
Onoclea inquirenda (Hollick) n . comb
Marsilea Andersoni B elliek .

S agenopterisvar iabilis (Vel.) Vel. ?
Podozamites lanceolatus (L indl. and Hutt. ) S ch imp
Podozamites sp
C zekanowsk ia d ichotoma (Heer) Heel ?

Baiera grand is Heer?

Protophyllocladus subinteg mfol us (Lesq . BerryDammara borealis Heer .

_

Darnmara northportensis Hollick

*Dammara minor n. sp .

P inus sp
I

C unninghamites elegans (C orda) End l

S equoia heterophylla Vel .
S equoia ambigua Heer .

S equo ia Reichenbachi (G ein. ) Heer .

S equoia fastigiata (S ternb ) Heer ?
S equoia gracilis Heer?
S equoia sp

C one of S equoia concinna Heer
C one of S equoia Sp

Brachyphyllummacrocarpum Nawb
W .dd1~ingtonites Belenli (Etta ) Heer

W.ddringtonites subtilis Heer
W iddringtonites fasciculatus n. sp .

Frenelopsis Hoheneggeri (Etts ) S chenk ?
M oriconia cyclotoxon Deb. E tts

C yparissid ium gracile (Heer) Heer?Juniperus hypnoides Heer .

C one scale of a C onifer ?Typha sp

Peuc ites sp
yperacTtes sp
Majanthemophyllum pusillum Heer

Populus harkeriana Lesq

Populus ? apiculata Newb
Populus stygia Heer?Aments of Populus sp
S alix membranacea Newb

S alix cuneata Newb
S alix Meekii N ewb
S alix protezn folia flexuosa (N ewb.) Lesq

S alix proteselo lia lanceolate Lesq
S alix proteze folia linearilolia Lesq?
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Table of distribution of the

Long Island .

Species.

S alix purpuroides Holl ick

Salix sp
*Myrica Davisii Hollick

Myrica Hollicki Ward

Myrica Zenkeri (Etta ) Vel. ?Ament of Myrica sp

Juglans arctica Heer

Juglans crassipes Heer

* Juglans elongata n. sp

QuerC U S morrisoniana Lesq

Quercus nova -caesareaaHollick

Quercus sp

Planera betuloides n. sp

Ficus myricoides Hollick

Ficus iraeta Vel
Ficus atavina Heer

Ficus K rausiana Heer

Ficus sapindifolia Hollick

FicusW illisiana Hollick

Ficus Woolsoni N ewb. ?

Proteoides daphnogenoides Heer

Dryandroides quercinea Vel

Banksites S aportanus Vel

N elumbo Kempii (Hollick) Hollick

*Menispermites B rysoniana Hollick

M enispermites acutilobus Lesq ?

Menispermites sp
* C occulus minutus Hollick

C occulus cinnamomeus Vel

C occulites imperfectus n. sp

* C occulites inqui rendus n. sp

Magnolia C apellinii Heer

Magnolia speciosa Heer .

M agnolia tenuifolia
'Lesq

Magnolia longipes N ewb. ?

Magna pseudoacuminata Lesq

M agnolia amplifolia Heer

M agnolia Lacoeana Lesq

M agnolia longifolia N ewb

Magnolia Isbergiana Heer

Magnolia woodbridgensis Hollick

Magnolia glaucoides N ewb. ?

Magnolia a lternans Heer

*Magno lia Van Ingeni Hollick

Magnolia auriculata Newb

Liriodendron oblongiiolium N ewb. ?

Liriodendron primeevum N ewb

Liriodendron attenuatum n. sp
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species descri bed in this work
— C ontinued.

Long Island . S taten. Island . N ew Jersey.

o o o o o o



12 4 FLORA OF SOUTHERN NEW YORK AND NEW ENGLAND .

Table of distribution of the

Long I sland'.

Species.

Liriodendropsis angustifolia N ewb
Liriodendropsis constricta (Ward var .)

Liriodendropsis retusa (Heer) m. comb .

Liriodendropsis simplex (N ewb.) N ewb .

Liriodendropsis spectabilis n . sp

G uatteria cretacea n. sp

* C innamomum crassipetiolatum n. sp .

C innamomum intermedium N ewb

C innamomum E serli Lesq .
?

C innamomum membranaceum (Lesq .) n. comb
C innamomum sp

Persea Leconteana (Lesq . ) Lesq

Perseavalida n. sp

Ocotea nassauensis n. sp

N ectandra imperfecta n. sp

S assafras acutilobum Lesq

* S assafras angustilobum n. sp

S assafras cretaceum N ewb. ?

S assafras hafitatum N

S assafras progenitor N ewb
Malapoenna sp

Laurus nebrascensis (Lesq . ) Lesq

Laurus N ewberryana Hollick

Laurus Ho llae Heer ?

Laurus antecedens Lesq

Laurus teliforrnis Lesq

Laurus plutonia Heer
Laurus angusta Heer
*Laurophyllum elegans n. sp

Laurophyllum nervillosum n. sp

Platanus aquehongensis Hollick
Platanus ? Newberryana Heer
Platanus sp
*Amelanchier Whitei n. sp

Hymenaea dakotana Lesq .

Hymenaea primigenia S ap

C assia sp

C olu
'

tea primordialis Heer .Da lbergia hyperborea Heer ?
*Dalbergia minor n. spDalbergia irregularis n. sp

Phaseolites elegans n. sp

Pbaseo litcs manhassettensis Holl ick

Legumino sitcs coronilloides Heer

Leguminosites constrictus Lesq 9

Leguminosites convolutas Lesq . ?

Rhus cretacea Heer ?
Pistacia aquehongensls Hollick .
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Table of distm
'

bution of the

Long Island.

Ilex papillosa Lesq
C elastrus arctica Heer
C elastrophyllum grandifolium N ewb. ?

G ymili da primordialis n. sp

Elae odendron strictum n. sp

Elaeodendron spAcer minutum Hollick

Fruit of Acer sp
* S apindus imperfectus Hollick

S apindus morrisoni Lesq

S apindus apiculatus Vel

Paliurus integrifolius Hollick

Paliurus ovalis Dawson
Paliurus affinis Heer

?

Zizyphus elegans Hollick

* Zizyphus oblonguen. sp

Zizyphus grii nlandicus Heer
* Z izyphus Lewisiana Hollick
Rhamnus acuta Heer
C eanothus constrictus n. sp

C issites formosus Heer ?

Sterculia pre—labrusca n. sp

S terculia Snowii Leeg . ?

S terculia sp

Pterospermites modestus Lesq
I

Eucalyptus ? nervosa N ewb
Eucalyptus? angustifolia N ewb
Eucalyptus G einitzi (Heer) Heer

Eucalyptus S chiibleri (Heer) n. comb
Eucalyptus latifolia n. sp

Myrtophyllum Warderi Lesq

*Hedera simplex n. spAralia patens Nawb. ?Aralia palmata N ewbAralia gronlandica HeerAralia Ravniana HeerAralia nassauensis HollickAralia coriacea Vel
Panax cretacea Heer
C hondrophyllum orbiculatum Heer

Kalmia B rittoniana HollickAndromeda latifolia N ewbAnd romeda Parlatorii Heer .Andromeda flexuosa N ewbAndromeda tenuinervis Lesq .

Myrsine elongata N awb .

Myrsine borealis Heer
Myrsinites? G andini Lesq
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species described in this work
— C ontinued.

Long Island. Staten Island . N ew Jersey.
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Table of distribution of the

Long Island .

Species.

Diospyros primava HeerDiospyros apiculata Lesq .Diospyros provecta VelDiospyros pseudoanceps LesqDiospyros prodromus Heer ?
Periploca cretacea n. spViburnum Hollickii BerryViburnum integrifolium N ewb

Dewalquea gronlandica Heer? .

Dewalquea insignis Hos. andv. d . Marck?
Premnophyllum trigonum Vel
Phyllites poinsettioides B elliek
Williamsonia problematica (N ewb. ) Ward .

Williamsonia R iesii Hollick

S trobilites perplexus n. sp

Tricarpellites striatus N ewb
Tricalycites major Hollick

Tricalycites papyraceus N ewb

C alycites obovatus n. sp

C alycites alatus Hollick

C arpolithus euonymoides n . sp

C arpolithus vaccinioides n . sp

C arpolithus fioribundus N ewb

C arpolithus hirsutus N awb

C arpolithus sp

Rhi zomorphs
Total number of species, 2 2 2
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P L A T E I .

FIG S . 1 -7 . Onocela inqu irenda (Hollick) n . comb
8. G leichenia protogaea Deb. andEtts ?

9 . G leichenia gracilis Heer ?
10~ l

'

3 . Thyrsopteris grevillioides (Heer) n. comb
14—18. Marsilea Andersoni Hollick

“

19- 2 1. Marsilea HOltingiana S chafi. (introduced for comparison)
S agenopteris variabilis (Vel ) Vel/G
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1. Podozamites lanceolatus (Lind) . and Hutt.) S chimp
2 —11 in part, 12—2 6 in part, 2 7 a . Dammara borealis Heer
11 in part. Poacites sp

2 6 in part, 2 7 b 2 8 Juniperus hypnoides Heer
2 9- 32 . Dammara clifl

'

woodensis Hollick (introduced forcomparison)
33, 34 . Dammara northportensis Hollick

35—37 . Dammara minor n . sp

38. C one scale of a conifer?

39
,
47 , 48. Pinus sp

40 . S educia Reichenbacbi (G ain ) Heer
4 1. C one of S equoia concinna Heer
43 . S trobilites perplexus n. sp

44—4 6 . Baiera grandis Heer ?



U . S .

-

G EOLOG IC AL S U RVEY MONOGRAPH L PL. ll

C RETAC EO U S FLO RA.



P L A T E I I I .

C unninghamites elegans(C orda) Endl

S equoia heterophylla Vel
S equoia Reicbenbachi (G ein.) Heer
S equoia sp

S equoia ambigua HeerBrachyphyllum macrocarpum N ewb

Cyparissidium gracile (Heer) Heer ?
Juniperus hypnoides Heer
S equoia gracih

'

s Heer ?
S equoia fastigiata (S ternb ) HeerZ
Mori conia cyclotoxon Deb. and Etts
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FIG . 1. Widdringtonites fascicu-latus n . sp

Widdringtonites subtilis Heer
6—8. Widdringtonites Beichi-i (Etts ) Heer
9
, Frenelopsis Hoheneggeri (Etta ) S chenk i



U . S . G EOLOG IC AL S U RVEY MONOG RAPH L PL. IV

C RETAC EO U S FLORA.



FIG S . 1—6 .

7 .

8—12 .

13—2 2 .

2 3 .

2 4 .

2 6 , 2 6 .

2 7—32 .

P L A T E V .

Protophyllocladus subintegrifo lius (Lesq . ) Berry
C zekanowskia dichotoma (Heer) Heer ?
Tricalycites papyraceus Newb

Tricalycites major Hollick i

C alycites obovatus n. sp

C alycites alatus Holliek
Williamsonia Riesii Hollick

Williamsonia problematica (Newb. ) Ward
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Podozamites sp
7 , 8. C yperacites sp

9—11. Poacites sp
12 . Majanthemophyllum pusillum Heer
13. Rhizomorphs



U . S . G EOLOG ICAL S U RVEY MONOG R'APH L PL. VI

C RETAC EO U S FLO RA.



P L A T E V I I .

Tricarpellites striatus Newb
C arpolithus euonymoides n. sp

C arpolithus hirsutus N ewb
C arpolithus sp

C arpolithus sp

C arpolithus sp

C arpolithus Sp

C arpolithus sp

C arpolithus sp

Aments of Populus sp

C arpolithus vaccinioides n. S p (fig . 19a enlarged)

Ament of Myrica sp

Myrica Zenkeri

S alix cuneata N ewb
Populus ? apiculata NewbPopulus stygia Heer?Populus harkeriana Lesq
144
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S alix proteaefolia lanceolate Lesq

S alix Meekii Newb

S alix proteeefolia flexuosa (Newb.) Lesq
Eucalyptus ? nervosa Newb
S alix cuneata Newb
S alix menibranacea Nawb
S alix purpuroides Rollick
S alix proteze folia linearifolia Lesq ?
S alix sp

Quercus morrisoniana Lesq

Quercus ( 2) nova - cwsaremHollich
Quercus sp
Dryandroides quercinea Vel

Banksites S aportanus Vel

Planers. betuloides n . sp

Dewalquea insignis Hos . and v. d. Marck 2
Dewalquea grOnlandica Heer ?
146



I) . S . G EO LOG ICAL S U RVEY MONOG RAPH L PL. VIII

C RETAC EO U S FLORA.



FIG S . 1 2 . Ficus Willisiana Hollick

Juglans crassipes Heer

6—8.

9 . Ficus
-

Krausiana Heer
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FIG S 1—3.

P L





P L A T E

FIG S . 1, 2 . Ficus sapindifolia Hollick

3, 4 . Juglans elongata n . sp

5
,
6 . Ficus Woolsoni Newb. 2

7 .

8, 9 . Ficus myricoides Hollick
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Proteoides daphnogenoides Heer
Menispermites Brysoniana Hollick

Menispermites acutilobus Lesq . 2

C occulus minutus Hollick

C occulus cinnamomeus Vel

C occulites inquirendus n. sp

C occulites imperfectus n. sp





FIG S . 1—4 . Nclumbo Kempii (Hollick) Hollick

156

P L
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P L A T X I

FIG S . 1
,
2 . Nelumbo Kempii (Hollick) Hollick





Nelumbo Kempii (Hollick) Hollick

L A T X V
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P L A

FIG S . 1—6 . Nelumbo Kempii (Hollick) Hollick

7 . Nelurnbium arcticum Heer (introduced for comparison)
162

X V I .



U . s. G EOLOG ICAL S U RVEY MONOG RAPH L PL. XVI

C RETAC EC U S FLO RA.



P L A T V I I .

FIG . 1. Magnolia tenuifolia Lesq
2 . MagnoliaLacoeana Lesq

3, 4 . MagnoliaC apellinii Heer
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P I A T E V I I I

FIG . 1. Magnolia amplifolia Heer
2 3. Mag nolia pseudoacuminata Lesq
4
, 5. Mag nolia tenuifolia Lesq

166



U . S . G EOLOG IC AL S U RVEY MONO G RAPH L PL. XVIII

C RETAC EO U S FLO RA.



P L A X I X .

FIG S . 1—4 .

5.

6. Magnolia glaucoides Newb. ?

168
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P L A T E XX .

1. Magnolia Van Ingemi Hollick

2
, 3.

4 . Magnolia Isbergiana Heer
Magnolia auriculata Newb _ _

6 . Magnolia glaucoides Newb. 2

7 . Magnolia woodbridgensis Hollick



U . S . G EOLOG IC AL S U RVEY MONOG RAPH L PL. XX

C RETAC EO U S FLO RA.



FIG S . 1—4 . G uatteriacretacea n .

5
,
6 . Magnolia longipes Newb. ?

7 . Liriodendron primwvum Newb

8. Liriodendron oblongifolium Newb ?

9—11. Liriodendron attenuatum n. Sp
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FIG S . 1—6 . Liriodendropsis Spectabilis n.

7 . Liriodendropsis constricta (Ward

X I I .



U . S . G EOLOG ICAL S U RVEY MONOG RAPH L PL. XXII

C RETAC EO U S FLORA.



P L T E X I I I .

Liriodendropsis S implex (Newb. ) Newb n - o
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FIG s. 1—9 . Liriodendropsis S implex (Newb.) Newb

X X I V



U . S . G EOLOG ICAL S U RVEY MONOG RAPH L PL. XXIV

C RETAC EO U S FLORA.



P L T E

FIG S . 1
,
4
,
5
, 7 , 10

—12 . Liriodendropsis S implex (Nowb.) Newb

2
,
3 . Bignonia pulcherrima Bayer (introduced for comparison)
6 . Myrsinophyllumvarians Vel. (introduced for comparison)

8
,
9 . Liriodendropsis retusa (Heer) n.
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FIG S . la
,
2 —5. Liriodendropsis angustilolia Newb .

1b
,
10

,
1d. Liriodendropsis simplex (Newb ) Newb

6—15. Liriodendropsis constricta (Ward van)



U . S . G EOLOG IC AL S U RVEY MONOG RAPH L PL. XXVI

C RETAC EO U S FLORA.



P L A T E X X V I I

1—5. Lauropbyllum elegans n. Sp

6
, 7 . Lauropbyllum nervillosum n. Sp

8. Ocotea nassauensis n . Sp

9
,
10 . Laurus plutonia Heer

11
,
12 . Laurus angusta Heer

13, 14 . Nectandra imperfecta n. sp

184
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P L A T E XXV I I I

FIG S . 1
,
2 . Laurus plutonia Heer

3—8. Laurus nebrascens is (Lesq. ) Lesq
9
,
10 . Laurus antecedens Lesq
11. Laurus Hollae Heer i
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T E X X I X .

FIG S 1—3. S assafras angustilobum n.

4 . S assafras hastatum Newb.

C innamomum membranaceum (Lesq . ) n . comb
7 . C innamomum intermedium Newb

8, 9 . Pei-sea validva n . sp
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P L A T E XXX .

FIG S . 1
,
2 .

3, 4 . C innamomum crassipetiolatum n . sp

5
,
6 . C innamomum Heerii Lesq ?

7 . C innamomum Sp

8, 9 . S assafras acutilobum Lesq
10 . S assafras cretaceum Newb. ?

11. S assafras progenitor Newb
12 . S assafras hastatum Nawb .
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P L A T E XXX I .

FIG . 1 . Persea Leconteana (Lesq .) Lesq
2 . Laurus Newberryana Hollick

3 .

4 . Malapoenna sp

5 Platanus Sp
6 . Platanus Aquehongensis Hollick
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Phaseolites manhassettensis Hollick

Phaseolites elegans n . sp

Hymenaaa dakotana LesqHymenaea primigenia S ap
Dalbergia hyperborea Heer?
Dalbergia irregularis n . Sp

Dalrbergia minor n. sp

C as sia Sp

C olutea .primordialis Heer
Leguminosites coronil

'

loides Heer
Leguminosites convolutus Lesq
Legumirnosites constrictus Lesq . 2
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Phyllites poinsettioides Hollick
Rhnus cretacea Heer?
Pistacia aquebongensis Hollick

Ilex papilTIosa Lesq
G yminda primordialis n . sp

Elaeodendvron strictum n. Sp

Elseodendron sp

C elastropbyllum grandifolium Newb. ?

C elastrus arctica Heer
Fruit of Acer sp
Acer minutum Hollick

S apindus imperfectus Hollick

S apindus morrisoni Lesq

S apindus apiculatus Vel
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14 .

- 17 .

18, 19 .

2 0.

P L A T E XXX IV

Rhamnus ( 2) acuta Heer
2 —5.

Zizyphus elegans Hollick

9, 10.

11, 12 .

Paliurus integrifolius HollickPaliurus affinis Heer?
Zizyphus oblongus n . sp

Zizyphus griinlandicus Heer
Zizyphus Lewisiana Hollick

C eanothus constrictus n. sp

S terculia sp

S terculia Snowu Lesq . 2

S terculia pre- labrusca n. S p
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P L A T E XXXV

FIG S . 1—8
,
10—12 . Eucalyptus G einitzi (Heer) Heer

9, 14 , Eucalyptus ? angustifolia Newb
13.

16 . Eucalyptus ? nervosa Newb
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FIGS. 1 5 Eucalyptus Iatifolia n.

6 . Eucalyptus S cbiibleri (Heer) 2 n . comb

P L A T E X X V I .





P L A T E XXXV I I .

FIG S . 1, 2 .

3—6 . Aralia grOnlandica Heer
7 . C issites formosus Heer I
8a . C hondropbyllum orbiculatum Heer
8b. S alix proteaefolia flexuosa (Newb.) Lesq
9 . Hedera S implex n . Sp
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P L A T E XXX V I I I .

FIG S . 1
,
2 . Aralia nassauensis Hollick

Aralia patens Newb ?

Aralia coriacea Vel

Panax cretacea Heer
Pterospermites modestus Lesq
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P L A T E X X X IX .

1. Andromeda latifolia Newb
Andromeda Parlatorii Heer

6 . Andromeda flexuosa Newb

7 . Andromeda tenuinervis LesqKalmia Brittoniana HOllick

10, 11.

12 . Myrsinites ? G audini Lesq
13

,
14 . Myrsine elongata Newb

2 08
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P L A T E X L .

Viburnum integrifo lium N ewb

Diospyros primaava Heer
Diospyros pseudoanceps Lesq

Diospyros apiculata Lesq fl
Diospyros proyecta Vel
Diospyros prodromus Heer?
Premnopbyllum trigonum Vel
Liriodendropsis constricta (Ward var. )Periploca cretacea n . sp

Viburnum Hollickii Berry
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C elastrus
arctica Heer

C enoman ian rocks, correlat ion of

C enter Island , fossil flora at

C happaquiddick, fossil flora at .

geology at

C hondrophyllum

orbiculatum Heer

C hondrophyt on laceratum S ap

C horipetalzB

C innamomum

crassipetiolatum n. sp .

ellipsoideum S ap . et M ar

Heerii Lesq . ?

intermedium N ewb

membranac eum (Lesq .) n. comb
S cheuchzeri Heer

sezannenseWat

o o o o o o o o o

C issites

formosuS'Heer ? .

C lark, W . B .
, on geology of region

C lifiw ood, fossil flora at
C liffwood formation, correlation of

fossil flora of
C occonema parvumW . Smith
C occulites

imperfecta s n . sp

inquirendus II . sp

K anii (Heer) Heer

C occulus

cinnamomeus Vel 62 , 12 2 —123 164
Kani i (Heer) S ap . et Mar 63

minutus Hollick

C oconeis pediculus Ehr 23

placentula Ehr 2 3

C old Spring, fossil flora at 14 , 2 7, 12 0, 128

geology at 2 7

C olumbus formation, correlation of 2 9

C olutea 115

primord ialis Heer —125
,
194

C onifer , cone scale of 4 7 , 115, 120 , 134
C oniferales 36—47 , —115

C orrelation of formations . S ee Formations, correla~

tion of.

C ozzens , Issachar , j r . , on geology of Long Island
C retaceous rocks, discovery of, history of

occurrence and description of

C unninghamia elegans (C orda) End]

elegans (C orda) Endl

v v v v v v v v v v

dichotoma (Heer) Heer ?
D .

Dak ota group , fossil flora ofDalbergia
hyperborea H eer ?

irregularis n . Sp

Rinkiana Heer

ac icularis Knowl

o o o o o o o o o o

o o o o o o o o o o

o o o o o o o o o

0

C urtis, G . C . , and Woodworth, J . B . , on N antucket
geeolo

C yatheaceae .

gy

C ybella cuspidata Kutz
delicatula Kutz

C ycadac eee

C ycadales

C ycad ofilicales

C yclopteris tenue- striata Heer
C yparissidium

grac ile (Heer ) Heer ?

C yperaceae

C yperacites

arcticus Heer

114

39

38

boreal is Heer 37—39 , 47 , 12 0

cliflwoodensis Hollick 134
macrosperma 37

microlepis Heer 37 ,

minor n . sp 4 0 , 1211—12 1, 134
northportensis Hollick

Daphnogene Kanii 63Darton, N . B . , on geology of region 2 4Descriptions , former , history of 14—2 5Desmodium 70

Desor , M . E . , and C abot E . C . on N antucket geology 17

Dewalquea . 116

grOnlandica Heer ?

insignis H os . and v . d . M arck 106 , 128—129 , 146

Haldcmiana (Deb. S ap . et M ar 51D iatoma hyemale K . B 23D icksonia clavipes Heer 33D icotyledonae . 49—112 113 115- 116

D idymosorus comptonlifolius Deb. et Etts 31D iospyros 103, 104, 116

apiculata Lesq . ? 103 , 128—12 9 . 2 10

brachysepal a A . Br 104

primaeva Heer 103 , 104, 128—12 9 , 2 10

prodromus Heer ? 104 , 128—129 ,
2 10

provecta Vel —12 9 2 10

pseudoanceps Lesq 104 , 12 8—12 9 2 10

rotundij
‘

olia Lesq 102

S teenstrupi Heer 104Dodge, R . E . , on geology of region 2 4

Dosoris Island , fossil flora on 123 125

Dryandroides 118

quercinea Vol 60 , 12 2—123, 146
Z enkeri EttsDryophyllum Holmesii Lesq
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Eatons Neck fossil flora at

Ebenaceaa

Ebenales .

Echinostrobus squammosus Vel

Elite qdendron

speciosum Lesq

strictu-Im
'

msp

Elizabeth Islands fossil locality on

geoI Igy of

Elm I’omt , fossil flora at

geology at

Encyonemaventricosum Kutz
Epithemia turgida (Ehr.) Kutz .
Ericaceae 100 - 102 , 116

Ericales 100- ma, 116
'

Eucalyptus 97 , 116

angustifolia N ewb 95- 96 , 12 6
—12 7 , 200

G einitzi (Heer) Heer 2 2
,

43 95

latifolia n. sp . . 9 7 , 12 6—12 7 , 2 02

nervosa N ewb . 95, 12 6—12 7 , 2 00

S chiibleri (Heer) n. comb 96—9 7 12 6—12 7 , 2 02

Eunotia monodon Ehr 2 3

Euonymus

Europe , fossil flora of

Exogyra 17

Fagaceee .

Fagales .

Ficus

atavina Heer

Beckwi thii Lesq

fracta-Vel

Krausiana Heer

magnoliaefolia Lesq

myricoides Hollick .

oblanceolata Lesq .

proteoides Lesq

protogma Etts

protogaea Heer

reticulata (Lesq . ) Knowl .

saplndifolia Hollick

undulata Lesq
Willisiana Hollick
Woolsoni

'

Newb .

Filica-les

Finch , John on Tertiaryformations .

Flora , distribution of

distribution of , table S howing .

relationships of
table showing

S ee also Fossils .

Formations , correlat ion of , discussion of

correlation of , table showing
Fo ssils , deposits of. characteristics of

deposits of , correlation of .

localities of
Fragilaria construans G run

Frenelttes Reichii Etts

Frenelopsis

Hoheneggeri (Etta ) S chenk
Fuller, M . L. . on Fishers Island geology .
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o o o o o o o o o o o o o o o o o o o o o o o

papillosa Lesq 87—88, 115,

Dicaceae 87—88, 115Indian Hill , fossils at
geology atInvestigations, former , history ofIsland series , correlation of

Page .

G amopetalae 1004 105, 113, 116

G ay Head , fossils at 14
,
2 7 , 12 0, 12 2 , 12 4, 12 6, 12 8

geology at

G entianales 195, 116
G eology of reg ion, discussion of 25- 30

investigation and study of 14.—2 5

G ingko 34

tenuestriata Heer 34

G ingkoacee 36- 37 , 114

G leichenia
comptoniaefolia (Deb. and Etts . ) Heer

“

delicatula Deb. and E tts

gracilis Heer ?

N auckhofli Heer

protogaea Deb. and

G leicheniaceae
G len C ove, fossil flora at

geology at

G omphonema capitatum Ehr

G raminal’es

G reat N eck fossil floraat
G reenland , fossil flora of

G reen R idge , fossil flow.at

G revillea zenera
'

Vel

G rewiopsis

Hedera

helix L
simplexn. sp

Heer, O swald , descriptions by
on Atane flora

Hitchcock, 6 . B . , geologicalmap by

Hitchcock, C . B . , and Blake, W. P . , geological inap by

Hitchcock , Edward, on geology of region .

ou paleobotany of region

Holm,
Theodor , on paleobotany of region

Hymenaea

dakotana Lesq

primigenia S ap
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Juniperus
hypnoides Heer

macilenta. Heer

Kalmia

B rittoniana Hollick 100 , 12 6

Kome beds , fossil flora of 118

K reischerville , fossil flora .at .

Lauracere 74 8 2 , 115

Laurophy llum

angustifolium N ewb 81

elegans n. sp 81 , 12 4—125, 184
lanceolatum N ewb

nervillosurn n . sp 82 , 12 4

Laurus

angusta Heer

antecedens Lesq

Holiao l-Iecr ?

Knowltoniana Lesq

nebrascensis (Lesq . ) Lesq

Newberryana Hollick

Omalli S ap . et Mar

plutonia Heer
pri nigcnia U ng .

teliformis Lesq
Leg uzninosaa

Leguminosites

constrictus Lesq .
?

convolutus Lesq .
?

coronilloides Heer

dalbergioides Etts

frigidus Heer

Marcouanus Heer .

Lepacyclotes circularis Emmons

Lesquereux Leo on paleobotany of region .

Liliaceae

Liliales

Liriodendron .

attenuatum n. sp

Meekii l lcer

oblongil
‘

lium N ewb.
?

primeevum N ewb

31
”
mplea: Newb

Liriodendropsis

angustiiolia N ewb
constricta (Ward var . )

lacerata Ward

rctusa (Heer) II . comb
simplex (Newb.) N ewb

7o, 7 i , 7 2 - 73 l lS 12 4

spectabil is n. sp

( onstrid a Ward

Liriophy llum obcordaturn Lesq

Litem cretac ea Lesq
i. -l -ii -lia Lesq

liittlc Neck , fossil flo ra at

geology at

Lloyd Neck, (Oss il flo ra at

Long Branch formation. co rrelation of

Long Island , fossil flow on - 12 9

fossil lo ca lities of

o o o o o o

o o o o o o o o o o o

Magnolia

alternans Heer
amplifolia Heer .

auriculata N ewb
Boulayana Lesq

C apell ini i Heer .

ensifolia Lesq .

glaucoides N ewb

Ishergiana Heer .

Lacocana Lesq

long ifolia N ewb

longipes Newb
9

pseudoaeuminata Lesq
spec iosa l leer

tenuifolia Lesq
Van Ingemi Hollick

woodbridgensis B ell iek .

Magnoliac eze .

Magothy formation , correlation of

Majanthemophyllum

pusillum Heer

Malapoenna

sp . .

Malvak's . .

Manasquan formation, correlation of

Manhasset N eck , fossil flora a t

Marsh, 0 . (1 , on Jurass ic rocks
M arslialltown formation, correlat ion of

M arsileaAndersoni Hollick

Holting iana S oha il
Marsileaccw

Marthas ineyard , desc1 1ption of

fossil flow of

fossil localities of
geology at

Niassaelmsetts , fossil flora of

Matawan formation, corI elation of 2 9

Mather, W. W , on geology of Long and S taten islands 16—17
May tenus 39

Melosira granulata ( Ehr. ) Ralfs 2 3

Menispermaceae

M enispermites

acut ilobus Lesq

borealis T-Ieer
Brysoniana Hollick

ovalis Lesq

M erehantville formation correlation of
M errill, F. J . II on geology o f I eg ion

M itehill , S . L . , onLong l slancl geo logy

Monocotyledonee

Montauk Po int , fossil flora a
'

t

M oraceae

M ora ines, occurrence of

M organs, fo s sil flora at

M oriconia .

cyclotoxon Deb. Etts

Morton, S . G . , on geology of reg ion

Mott Po in t, ’fossil flora at
Mount Laurel member, correlation of .

Mvriea

Dm l S l l H ollick

grandi/olia Hollick .
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apiculata Nawb
harkeriana Lesq

stygia Heer

SP

Potomac formations , correlation of

Premnophy llum

trigonum Vel .

Pressey , H . A . on geology of region

Primulales

P rincess Bay fossil flora at

Proteaceae
P rotea les
P roteoides

daphnogenoides Heer

longus Heer

Protophyllocladus

subintegrifolius (Lesq . ) Berry
Pteridophyta
Pteroeelastrus

Pterospermi tes

INDEX.

S alix membranaeea N ewb
Meekii N ewb

proteatfolia flexuosa (N ewb .) Lesq

S alvinia sp

S apindales

116

modestus Lem 95, 12 6—12 7 , 2 06

Quercus

Holmesii Lesq

morrisoniana Lesq

novze-cae sareae Hollick

sp

Ranales

Rancocas formation , correlation of

Raritan formation correlation offlora of .

Red Bank formation, correlation of

Redfield , W . C on fossil di scovery
Rhamnaceae
Rhamnales

acuta Heer
P la/fiana Heer

Rosméissleri U ng
tenax Lesq

Rhizomorph
Rhode Island , fossil flora of

Rhus
cretacea Heer
Pyrrhac U ng

Richmond Valley, fossil flora at

R ies , Heinr ich , on New York clays .

Rosaceze .

Rosales

Rubiales

S agcnopteris

variabilis (Vel. ) Vel
S alicaccw

S alicales

S alisbury, R D on geology of region

S alix
cuneata Newb .

flczuosa Newb .

inasqua lis Newb

mattewanensis Berry

o

apieulatus Vel

diversifolius Lesq
imperfectus Hollick

morrisoni Lesq

S aporta, G . de, on paleobotany of region
S apotacites refuses Heer

S assafras .

acutil obum Lesq .

angustil obum n . sp

cretaceum N ewb

hastatum Newb

Leconteanum Lesq

progenitor Kewo
subintegr ifolium Lesq

S ayreville, N . J fossil flora at

S clemphyllina dichotoma Heer

S ea C lifi , fossil flora at

geology a t

S equo ia .

ambigua Heer
concinna IIeer

condita Lesq

C outsiazHeer

fastigiata (S ternb) Heer
gracilis Heer

heterophylla Vel
Reichenbachi (G ein . ) Heer

subulata Heer

Serenopsis

Ii
'

empii Hollick

S ewell formation, correlation of.

Shaler , N . S . , on geology of region

S outh Amboy, N . J . , fossil flora at

S outheast Point, fossil flora at

Spermatophyta
S phenoglossum quad rifolium Emmons

S phenopteris
S phenopten

‘

s grevilloides Heer

S taten Island , fossil flora of

fossil localities of
geology of

S tauroneis t e necenteron Ehr

tephanodiscus niagaree Ehr

Sterculia
aperta Lesq
K rejcii Vel .

labrusca U ng

luguhris

pre
- labrusca n. sp

S nowii Lesq

sp .

S terculiacea:

S timpson, illiam, im es i igation h)
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S trobilites. 116

perplexus n. sp 107—108,

Study of region, former , history of 14—25

Thinnfeld ia Lesquereuxia/na Heer

Knowl

variabilis Font
mm

’

abilz
’

s Vel

Thuz
'

les crassus Lesq

Hoheneggeri Etts

Tliyrsopteris

gracilis Heer

gre
'

villioides (Heer) n comb
Maakiana Heer

Murrayana (Brongt . HeerTinton formation, correlation ofTottenville, fossil flora at
Tricalycites

maj or Hollick 108 ,

papyraceus Newb 109 , 128—129 , 140

Tricarpellites

striatus N ewb
Trieeratium trifoliatum

'

.

Typ ha
Typhaceae

U hler , P . R . , on Marthas Vineyard geology
U lmaceae

U mbellales
U pham, Warren on glacial geology
U rticales .

Vaccinium
Vanuxem , Lardner , investigation by.Viburnum

Hollickii Berry . I .

in-tegrifolium Nawb .

2 19

Vincenttown formation, correlation ofVitaceaeVitis

8.

Zamz
‘

a. Zanceolata Lind ] and Hutt
Zizyphus

elegans Hollick

gronlandiqus Heer .

oblongus n. sp

Ward , L . F . , fossils collected by
on geology of region

on Island series

on paleobotany of region
Weller

, Stuart, on geology of region
Wenonah formation, correlation of

West, S amuel, investigation by
Weyquosque series , occurrence of

White, 0 . A .
, on geology of region .

White, David , fossils collected by
on paleobotany of region

Widdringtonites
fasciculatus n. sp 45,

giraci lis Heer 46

Reiehii (Etta ) Heer . 4 4 45 46

subtilis Heer . 45, 12 0

Williamsonia . 107 , 113, 116

cretacea B eer 107

Flores 107

problematica (N ewb.) Ward 107 , 12 8

Riesii Rollick - 12 9, 140

sp

Willis, Bailey, ongeology of region 2 4

Woodbridge, N . J fossil flora at 12 1 123 125

Woodbury formation, correlation of 2 9

Woodworth , J . B .
, on geology of region 2 4 , 25

S ee also C urt is and Woodworth .
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G lacial formations and drainage features of the Erie and Ohio basins, by Frank Leverett. 1902 . 802 pp . ,
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Status of the M esozoic fioras of the U nited States, by Lester F . Ward , with the collaboration ofW. M . Fontaine,Arthur Bibbins, and G . R . Wieland . (In two parts. ) Part I , 616 pp. ; Part II, 119 pls. Price,
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