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NJiW YORK
BOTANICAL
GARDEN

PREFACE

As an educational in.stitution, the New York State College of

Forestry is obligated to the people of the State of New York to

give information regarding the forest resources of the state,

chief among which are its trees. In the past we as a common-
wealth have been profligate in the natural bounty with which
nature has endowed us. We have watched with public serenity

the wasteful exploitation of our forest resources with no thought

of the future. Today we are faced with an appalling timber

shortage wdthin the state. Thousands of acres of forest lands lie

idle which should be producing the forests of the morrow.

To exercise sane suffrage the public must be educated as to the

natural resources of the state. We must know more of the kinds

of trees which make up its forests, the game which inhabits them,

the fish which live in the forest streams. Succeeding generations

vnll criticize or commend us as w'e employ unwise or remedial

measures. A wise forest policy presupposes two things, an exten-

sive campaign of reforestation on idle forest lands within the

state, and a close utilization of such forest resources, chiefly tim-

ber, as still remain. Closer utilization of wood requires a more

specific knowledge of tree species and the information given in the

following pages is an endeavor to meet this demand.

In writing this bulletin no contention is made that the field is

a new one. The information given herein is included in the

larger and more comprehensive "tree" manuals covering the

trees of North America or, more specifically, those of the north-

eastern states. Unfortunately, however, many of the manuals

are inaccessible to the general public because of the cost while

others are of such a technical nature as to render their contents

difficult of interpretation by the reading public. Moreover, such

generalities often occur as to cause the reader some doubt as to

what to apply to New York State. The present bulletin, covering

the trees of the state only, omits much extraneous matter which

would otherwise confuse.

In the publication of a tree bulletin the New York State Col-

lege of Forestry is meeting a definite demand as evidenced by the

numerous queries received relative to tree species within the

[5]



6 The New York State College of Forestry

state. It is following a policy of public education already in

force in neighboring states, many of which have tree bulletins.

Trees play a large part in the economic and recreational life of

the state and a better understanding and appreciation of them

is bound to lead to ultimate good. In the treatment of the sub-

ject in hand it has seemed wise to include in these pages not only

those trees which are conceded to be native to the state but also

those which have become naturalized within our boundaries and

propagate themselves in the wild condition. Listed among these

are such foreign trees as the White Willow, the European Crack

Willow, Paulown ia, etc., or trees introduced from other parts of

the United States, as Osage Orange and the Catalpas. Orna-

mental trees which are never found as ''escapes" are omitted

as are those species such as Witch Hazel or Cordate Willow which

are shrubby within the state but arborescent elsewhere. In some

cases the author has been in doubt as to just where to draw the

hue. The treatment throughout must be considered conservative.

There are within the borders of the state one hundred and

thirty-three kinds of trees exclusive of Crataegus. Of these one

hundred and nine may be considered as native and twenty-four

as naturalized. Over two hundred species of Crattaegus have

been described for New York State alone but these exhibit such

a multitude of bewildering forms as to be beyond the scope of

the bulletin. The inclusion of Crataegus brings the total num-
ber of native arborescent species well over three hundred and

ranks New York State as one of the richest in the Union in its

arborescent flora. No attempt has been made to include the

shrubby plants of the state in this publication.

The descriptions accompanying the plates are based in part on

fresh and herbarium material available at the College of For-

estry or in the herbarium of the Department of Botany, Syracuse

University, in part from descriptions checked with living mate-

rial from Sargent's Silva, Britton's North American Trees,

Hough's Handbook of the Trees of the Northeastern States and

Canada, Gray's Manual, and Bailey's Cyclopaedia of Horticul-

ture. I am especially indebted to Prof. W. C. Coker of the

University of North Carolina, to Prof. J. S. Ulick, of the Penn-

sylvania State Forest Academy, to Mr. Henry Hicks of West-

bury, Long Island, and to Mr. C. Leo Macy of Princeton, New
Jersey, for assistance in collecting specimens of trees which grow

along the southern border of the state.
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The drawings were all made by Mr. J. Elton Lodewick, a

graduate of the College of Forestry, to whom I am grateful for

the zeal and loyalty which has made this work possible. Except

in rare cases they were drawn directly from fresh material col-

lected at Syracuse or sent to the college upon request and they were

personally checked by the author as to accuracy upon completion.

Grateful acknowledgment is due my colleague. Dr. C. C.

Forsaith, who has contributed the glossary giving the derivation

of scientific names, and has likewise assisted me with many help-

ful suggestions.

In conclusion I am happy to express my gratitude to all others

who have in any way contributed to the publication. Not least

among these is F. Franklin Moon, dean of the college, whose

kindly interest in the project from the first materially helped

to bring it to a successful conclusion. I have met always with

a ready response from my students and friends in the collection

of material and data covering the trees of the state and extend

to them mv sincere thanks.

H. P. BROWN.

^
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PLANTS VERSUS ANIMALS

Since this bulletin is concerned with trees and trees are plants,

the proper use of it entails the right concepts as to what a plant

is, its relation to other plants and animals, and to its environ-

ment. The following paragraphs are devoted to an elaboration

of this phase of the subject. While the information thus

imparted is treated in a general and cursory way and is likely

to prove uninteresting, a proper conception and understanding

of plants, and of their classification and general morphology is

absolutely essential if one would glean the most from the descrip-

tions which follow in the text.

People w^ho are not conversant with plants and their life activi-

ties are prone to place them in a category entirely apart from
animals. They do not think of them as living organisms which,

like animals, must meet the vicissitudes of a varying, shall I say

even hostile, environment, but more of the nature of inanimate

objects, bound through the nature of things to one spot, capable

of growth, 'tis true, but insensible to most of their surroundings.

It may be conceded that the higher plants do lack motility. They

do not respond instantly to aggression by teeth or claws or flight.

Nevertheless the response is none the less sure, though less imme-

diate. It may continue over daj's or months or years, but it is

none the less certain. Plants differ from animals strikingly in

being more plastic to their environment. Once the idea of plant

dynamics is thoroughly ingrained the study of plants becomes

not a toilsome journey in the identification of the inanimate, but

rather a fascinating vista which beckons us onward to greater

discoveries and a happier understanding of the power of the

Infinite.

Life on this planet is absolutely dependent on the activities

of green plants for it is in the green parts of plants that food

in its elementary stages is manufactured from the elements.*

There are plants which lack this green pigment, chlorophyll,

but these exist either as parasites or saprophytes on organic mat-

ter previously elaborated. There are herbivorous and carnivor-

ous animals. But these in turn are wholly dependent for their

existence on the metabolic processes which go on in the green

* A few exceptions occur in the case of certain bacteria whicli build up compounds
by chenio-svnthesis.

[11]
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portions of plants. The basis of all life, be it plant or animal,

is that living substance known as protoplasm, and protoplasm

requires carbon for its nutrition. In fact carbon is one of the

essential constituent elements of that substance. But free car-

bon in any of the forms in which it occurs in nature cannot be

directly assimilated by plants. Nor is the carbon dioxide w^hich

results from combustion absorbed directly in the processes of

metabolism. It is first combined chemically in the plant tissues

with hydrogen to form sugar or starch. Subsequently other

organic compounds are elaborated from these by the protoplasm

through a readjustment of molecules, and hence molecular weight,

and by the addition of other elements such as nitrogen, sulphur,

phosphorus, etc. The ultimate origin of all the organic com-

pounds which are found in nature is in the green parts of plants.

Plants possess the ability which animals lack of manufacturing

complex organic compounds from carbon dioxide and water.

The gulf which separates the higher plants from the higher

animals is obvious— so obvious in fact that one can never mis-

take the one for the other. The animal possesses motility; it has

a highly developed nervous and circulatory system. Its tissues,

aside from the bones, are soft and plastic. It is wholly dependent

for its food on compounds elaborated by plants or, in the case

of carnivores, in the bodies of other animals. The plant, on the

other hand, is compelled to spend its whole life in one place. It

lacks a nervous system and while there is a circulatory system

this is less specialized, and utilized wholly in the movement of

plant foods and water. Its tissues are firmer than those of the

animal and differ in their chemical composition. The plant pos-

sesses leaves which contain the green pigment chlorophyll, thus

permitting it to manufacture its own organic food.

But science tells us that the higher plants and animals have

been derived from low-er, less complex forms, the simplest of

which are unicellular. Some of these simple plants are motile.

Others, as the bacteria and fungi, are without the green pigment

chlorophyll. The simple animals lack a nervous sj^stem worthy

of the name and manj- engulf or swallow their food bodily.

Others possess chlorophyll granules whose origin is still a matter

of dispute. We are forced to the conclusion that there is no

sharp dividing line between plants and animals. Differences

which obviousl.y se])arate the higher plants from the higher

animals will no longer suffice. The simple forms of plants and

animals intergrade.
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TAXONOMY OF PLANTS

Taxonomy comes from the Greek v(),a</s^ and -i:'?, meaning re-

spectively law and arrangement, and is concerned with the

logical arrangement of related things and the laws and princi-

ples governing that arrangement. Thus we may have the tax-

onomy of mollusks, insects, worms, and of fishes, in fact, of any

group of organisms or of related things. The taxonomy of plants

deals with the kinds of plants (identification), their nomenclature

and classification.

NOMENCLATURE OF PLANTS

Plants have one or more so-called common names and a scien-

tific name. The common names usually designate some peculiar

feature or characteristic of the plant, the habitat where found,

resemblance to some previously known form, or some use, often

mythical, to which the plant may have been put. Willow Oak
signifies the oak with willow-like leaves. Shining Willow desig-

nates the willow with shiny leaves. Swamp Poplar is found in

swamps. Paper Mulberry refers to the mulberry, the bark of

which is manufactured into paper. Hamamelis virginiana L. is

known under the common name of Witch Hazel owing to the

reputed value of its twigs in colonial times as divining rods to

indicate deposits of precious metals and veins of water.

But common names at best are very confusing. Ironwood in

New York may refer to Ostrya virginiana (Mill.) K. Koch, or

Carpinus c-aroliniana Walt. In Australia it is applied to woods

belonging to trees of such widely separated families as the

Legiimmosae and Myrtaceae. In Burma, XyJia doladrifornnis

Benth. goes under the name of Ironwood. The Ironwood of Cey-

lon and India is Mesua ferrea L. Added to the above is the con-

fusion resulting from the use of different languages. The Maple

i.^ known as Ahorn in Germany, as Erable in France, as Arce or

Meple in Spain. Scientific names are the same the world over.

They are derived from the Latin or Greek and take Latin end-

ings. Latin is a dead language and the rules which govern its

syntax never change. Pinus Strohus L. will mean the same to

a botanist now or a hundred years from now, be he Russian, Ger-

man, Italian, or English.

A scientific name consists of three parts, a genus name
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(plural-genera) which is always capitalized, a species name
(plural-species) which is rarely capitalized, and the abbreviation

cf the name of the man who is given credit for its original

description. The common Sugar Maple is Acer sacchrum Marsh,

while Acer ruhruni L. signifies Red Maple. In general practice

it is customary to omit the abbreviation of the author's name.

The proper use of scientific names* may be well illustrated with

the oaks. The various oaks all are assigned to the genus Quercus;

in other words, they are different species of this getius. In the

United States alone we have some eighty species which are de-

signed by different scientific names as Quercus rubra, Red Oak;

Quercus coccinea, Scarlet Oak
;
Quercus phellos, Willow Oak,

etc., (ach with the abbreviation of the author's name after the

species name.

Generic and specific limits are more of a conception than a

definite thing. Man aims at a natural classification, that is, one

which indicates natural relationships, but the boundaries thus

laid down may not be of those of nature. Plants which resemble

each other as closely as the offspring of common parents are gen-

erally conceded to belong to the same species. A genus may
contain but one species as in the case of Ginkgo hiloba L., the

Maidenhair Tree, or a hundred or more as in the case of Salix

("Willow) where some one hundred and seventy species are

recognized. The actual number of species assigned to a genus

depends largely on whether the systematist is radical or conser-

vative in his ideas. Unfortunately botanists often differ widely

in their conception of plant relationships, especially as to

specific limits.

In some cases the differences between plants are so slight as to

render their separation into different species unjustifiable. It

may be a difference in stature or in size and shape of the leaves

or fruit which a different environment has occasioned. For

example, the White or Canoe Birch of New York and southern

Canada differs from the European White Birch in its greater size

and larger leaves. In its other characters it approximates the

European species very closely and conservative systematists con-

* For the derivation of the scientific and common names used in this text, the
reader is referred to the g:lossar.v on page 375. They may be derived from any of
the follovrinar sources : (a) An ancient common name (Latin, Qiterciis) or aborigrnal

name (Indian, Pon-cohiccora-Hlcoyia) : (b) the name of the geographical locality
(continent, Prunus nmericnna ; Qonutvy. Tsuga canadensis ; atate, Quercus marUan-
dica ; city, Picea sitc.hensis ; river, Celtis mississippiensis. etc. "I, from which the
plant originall.v came: (c) habitat (Latin, mons — mountain and colere — to dwell,
Pinus monticola)

; (d) the name of the discoverer or some person associated with
the discovery, or in honor of some person (Maclufa — Wm. Maclure. an early
American geologist; (e) some peculiar feature of the plant (Latin, nUira — black,
<alix nigra).
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sider it but a variety of the European form and list it as liciuhi-

alha, var. papyrifera (Marsli.) Spach.

The selection of the scientific names of plants depends upon

a complex system of rules based mainly on considerations of pri-

ority. Conservative botanists in this country are following a

universal code of nomenclature according to a set ' of rules

promulgated at the International Botanical Congress, held at

Vienna, June, 1905.* The Vienna Code considers the first

edition of Linnaeus' Species Plantarum of 1753 as the logical

starting point for the nomenclature of the higher plants and

adopts the generic names used by Linnaeus in his text. These

v^-ere in part coined by Linnaeus himself and in part adopted

by him and his followers from pre-Linnean authors. In the

adoption of post-Linnean generic names, priority rules. The

Vienna Code likewise adopts the earliest specific name used to

designate a plant rather than that specific name which was first

combined with the correct generic name. Sassafras variifaUum

(Salisb.) Ktze. indicates that Salisbury first applied the specific

name of variifoUum to Sassafras but used it with a different

generic name. Kuntze was the first to use the specific name of

variifoUum correctly with the generic name, Sassafras.

CLASSIFICATION OF PLANTS

The ultimate aim of botanists and zoologists in the classifi-

cation of plants and animals has been to devise a ''natural

system" of classification which would best indicate the natural

affinities of related forms. Such a treatment is both logical and

practical in that related forms are thus brought down together

in congeries which permit of their identification and study

with greater ease. Experience has taught that in the higher

plants variation in the flower offers the best basis for a "na-

tural" classification. Plants exhibiting likeness or parallelism

in floral structure are found to share other characteristics in

common which indicate clearly their common lineage. It is cus-

tomary to consider those plants first which are conceded to

have the simplest or most primitive flowers, thence to proceed to

forms with .greater specialization, considering those last which

have the most complex flowers. The system is open to criticism

in that it is sometimes difficult to determine whether a flower

is inherently primitive in structure or simple by reduction.

In classification plants are first divided into large divisions

There is also a Rochester ami an Amm-icau Code.
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which have certain gross features in common, then successively

into smaller divisions and ultimately into genera and species.

The characters enumerated under successive divisions are in-

creasingly specific and of narrower latitude. The divisions of

such a classification are listed below, those in "italics" often

being omitted. Clarity is rendered more certain by classifying

the Paper or Canoe Birch according to this plan

:

Kingdom Vegetable.

Sub-kingdom Spermatophytes.

Class Angiosperms.

Sub-class Dicotyledons.

Series Archichlaviydeac.

Suh-series Apetalae.

Order Fagales.

Sub-order

Family Betulaceae.

Tribe

Genus Betula.

Species alba.

Variety papjT^fera.

The Vegetable Kingdom is divided into four sub-kingdoms, viz.

:

Thallophytes algae, fungi, bacteria, etc.

Bryophj'tes liverworts and mosses.

Pteridophytes ferns, scouring rushes, horsetails, club-mosses,

and quillworts.

Spermatophytes all seed plants, including conifers and decidu-

ous trees.

A proper conception of the limits of these groups Avill lead

to a better understanding of trees and the relation which they

bear to other plants.

Thallophytes constitute the lowest division of the vegetable

kingdom and include the simplest forms of plants. The plant

body or thallus exhibits little variation or specialization in struc-

ture (though often a wide range of form) and usually carries

on its life activities either in water or on a moist substratum.

Included in this group are the algae (pond scums, seaweeds, etc.),

and the fungi (Mushrooms, bracket fungi, etc.), both of which

exhibit a remarkable variation in the form and size of the

thallus but extreme simplicity in its structure. Many of the

simplest Thallophytes are unicellular and some are free swim-

ming and resemble minute animals. Sexuality has become well

developed in may forms while in others it is totally lacking.

Bryophytes are best represented by the mosses although a
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second group, the liverworts, is also included. The Bryophytes

show a distinct advance in specialization over the Thallophytes.

This is evinced through the definite establishment of a sexual

stage in which the sexes may be distinguished, and an "alternation

oC generations" whereby a sexual stage or generation is followed

by a semi-dependent, asexual stage which in turn again gives

rise to sexual forms. While more specialized than Thallophytes,

Bryophytes are, relatively speaking, simple plants. The plant

body is an elementary structure which possesses chlorophyll and is

in some cases thalloid, while in others it develops a primitive stem

and leaves. True vascular tissue (vascular bundles) is entirely

lacking.

Vascular plants make their appearance for the first time in the

Pteridophytes, a group which includes the true ferns and what
are recognized as fern allies, the horsetails, scouring rushes,

club mosses, and quillworts. True roots, stems, and leaves

equipped with special conducting or vascular tissue, have become

established as definite structures and function as in the seed

plants. As in the Bryophytes there is a sexual stage in which

the sexes may be distinguished but the sexual organs have be-

come increasingly specialized. This is followed by an asexual

stage in which sexless individuals through spore formation again

give rise to sexual forms. In the higher Pteridophytes it is the

asexual or sporophytic stage that has become dominant while

the sexual generation has been relegated to an obscure, indepen-

dent existence or has become actually parasitic on the asexual

generation. Pteridophytes were formerly represented by a vast

assemblage of plants many of which were arborescent and

flourished during the Carboniferous period, contributing largely

in the formation of our coal deposits of today. Owing to an

altered environment and the development of seed plants which are

better adjusted to withstand modern conditions the group is now

on the wane and is represented only by some 4000 species.

The dominant plants of today are the seed plants or Sper-

matophj'tes. They represent the highest type of specialization,

though not necessarily the final type. Like the Pteridophytes

they bear true roots, stems, and leaves and have an independ-

ent asexual or sporophytic stage on which the sexual or gameto-

phytic stage is wholly dependent. The most striking difference

lies in the formation of seeds which are dormant structures rep-

resenting a pause in the development of the new sporophyte, de-

signed by nature to tide the plant over unfavorable periods and to
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insure a wider dissemination. Sexuality is a necessary part of the

life cycle and is insured through the transfer of male elements

to the proximity of the female nuclei by means of pollen grains.

Following the union of the sex nuclei a young sporophyte or

embryo is formed within the o\'ule or developing seed which, as

the latter matures, passes into a dormant condition. Upon subse-

quent germination of the seed, the young sporophyte again assumes

an active existence.

The Spermatophytes in turn are divided into two classes, the

Gymnosperms and the Angiosperms, which are distinguished by

the manner in which the seeds are borne. The word gymnosperm

is derived from the Greek yofjyor, meaning naked, and T-e/t/m seed,

and includes those Spermatophytes in which the seeds are not

enclosed in an ovary but are borne naked, subtended by scales

or fleshy structures. Angiosperm comes from the Greek ayYe'tov,

meaning vessel, and ffTT^ptm seed, and embraces those forms in

which the seeds are borne enclosed in an ovary which may or may
not dehisce at maturity. The boundary between the two groups is

sutiiciently clear to serve the purposes of classification although

it in no way indicates the disparity in numbers and size.

Gymnosperms are very ancient and form but a small part

of the present seed-plant vegetation. Some 450 living forms exist

today which are to be regarded as the surviving remnant of a

vast phyllum which had its genesis in the Carboniferous and

flourished during the Triassic. Angiosperms were evolved com-

paratively recently (lower Cretaceous) in a geological sense and

now are represented by a vast assemblage of approximately 125,000

species which comprise the bulk of the seed-plant vegetation of

the present day. They have been able to attain and hold the

ascendancy over the other groups because of adaptive features

which they have developed to meet the environmental conditions

in force at the present time. The chief superficial characters

which separate the group from the Gymnosperms are the presence

of the flower with its showy perianth, stamens and pistil and the

manner in which the ovules or immature seeds are borne enclosed

in an ovary.

Two sub-classes of Angiosperms are recognized, the Monocoty-

ledons and the Dicotyledons, which are characterized as follows

:

(a) Monocotyledons possess but one seed leaf or cotyledon

which is terminal on the axis ; dicotyledons possess two seed leaves

which are lateral.
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(b) The vascular bundles of monocotyledons are scattered in

the stem; those of the dicotyledons are arranged in a ring, or the

stem contains a vascular cylinder enclosing a pith.

(c) The leaves of the monocotyledons possess closed venation,

that is, the veins do not end blindly in the margin which, as a

result, is entire; dicotyledons possess leaves with open venation

and the margin is often dissected.

(d) The flowers of the monocotyledons are chiefly 3-merous;

those of the dicotyledons are predominately 4- or 5-merous.

Formerly monocotyledons were believed to be more primitive

because of the greater simplicity of their floral structure. How-

ever, modern science has demonstrated that dicotyledons are of

more ancient origin and that monocotyledons undoubtedly arose

from them as an aberrant off-shoot in comparatively recent times.

The monocotyledons number some 25,000 species and are ar-

ranged in ten orders which are grouped in four series. The

larger division, the dicotyledons, embraces thirty-four orders,

some of which are represented wholly by herbaceous forms,

while others consist wholly of woody plants or of both woody

and herbaceous species. For convenience the first twenty-six orders

of dicotyledons are sometimes listed as Archichlamydeae and in-

clude those forms which have either no petals (Apetalae), or

petals entirely separate from one another (Polypetalae) , a con-

dition of the perianth (chlamys) which is conceded to be prim-

itive. The remaining eight orders are characterized by a

gamopetalous corolla and are included among the Sympetalae.

Gross flower characteristics usually distinguish the orders

while minor floral characters are used to separate families and

genera. An order may contain but one family or—as is gen-

erally the case in the large tropical orders—a number of families.

Order names end in the Latin feminine plural ''ales", as for

example, the Salicales, Fagales, etc. This literally signifies

"plant families related to the willow family," etc.

Family names end in "aceae", which is the feminine plural

of the Latin suffix aceus, meaning "like or related to". The

family name is really an qdjective agreeing with the understood

name "Plantae", as PIcmfae Fagaceae, Plantae Oleaceae, etc..

Family names are commonly coined by prolonging the name of

a genus of the group taken as a representative of it. For example,

Fagus is a genus belonging to the Fagaceae, Acer to the Acer-

aceae, etc. Some family names have a different origin which
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indicates the type of fruit prevailing, the manner in which the

flowers are borne, or some other prominent feature of the plant.

For example, the large tropical family, the Leguminosae, is so

named because the fruit is a legume, while the flowers are always

umbelliferous in the Umbelliferae.

The generic name of a plant is one word and substantive.

Commonly it is the old classical name used by the Greeks and

Komans as Fag us for Beech, Acer for Maple, Caryl us for the

Hazel, etc. Or it may be derived from some peculiarity of the

plant as Liriodendron which comes from the Greek Aii/n«:, meaning

lily, and Sivdpov, tree, referring to the lily-like flowers of this

species. Gymnodadus means literally "naked branch" and

refers to the stout, leafless branches in the winter condition.

Other genera are dedicated to distinguished botanists or in honor

of some person or of the discoverer of the plant. Ro'hinia is

named after John Robin, the first to cultivate this species in

Europe ; Magnolia is from the surname Magnol, in honor of Peter

Magnol, a botanist of the 17th century. Generic names take the

ending of the Latin nominative case.

The specific name is also a single word, appended to that of

the genus. It is generally an adjective and agrees with the

generic name in case, gender, etc. Tn general the generic names

of trees are of feminine gender and require specific names with

feminine ending, but exceptions to this rule occur, especially

where the generic name was the ancient name of the plant. For

example, Acer was the Latin name of the maple, is of neuter

gender, and is followed by specific names with the endings of this

gender.

Specific names* may denote (a) the locality (country, prov-

ince, state, city, river, etc.), or habitat from which the plant

originally came as Ostrya virgini-ana—from Virginia, Salix hahy-

looiica—from Babylonia, Picea sitchensis—from Sitka, Alaska
;

(b) some peculiar feature of the plant as Salh purpurea—
referring to the purple branches, Madura pomifera—referring

to the large, pome-like fruits of the Osage Orange; (c) the name

of the discoverer, or in honor of some botanist or person as Quer-

cus Mickau^xii, for the surname Michaux, and referring to F.

Michaux, one of the earlier dendrologists
;
(d) an ancient name,

as Pinus Strolyus, strobus being Latin and referring to a cone

or something twisted. A substantive name when used specifi-

callv mav not accord with the generic name in gender.

* See footnote, page 14.
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For the derivation of scientific names used in the text, the

reader is referred to the glossary on page 407.

Varietal names, where necessary, follow the same plan as

specific names, and take the same endings. They are written

thus: Betula alha, var. papyrifera.

C LASS FICATION OF ARBORESCENT PLANTS

With the exception of a few tree ferns which are classed

among the Pteridophytes and restricted to tropical habitats,

arborescent plants are confined to the Spermatophytes and are

represented by both Gymnosperms and Angiosperms, The

dendroid Gymnosperms which are of economic importance as tim-

ber producers are restricted to the order Coniferales although

Gingko and some of the Cycads become arborescent. Angio-

sperms include many monocotyledonous and dicotyledonous

species which become trees and grow under manifold conditions

and habitats. These are arranged, according to the usual scheme

of classification, successively in orders and families. A somewhat

arbitrary grouping of the orders into larger artificial divisions,

for the sake of convenience, tends for greater clearness and ren-

ders the approach to the subject of Dendrology easier for the

novice. Arborescent Pteridophytes and Monocotyledons are

omitted as not being representative of temperate regions. The

arborescent plants of the north temperate zone may be grouped

roughly as follows

:

(1) Coniferae (one order).

(2) Amentiferae (six orders).

(3) Floriferae (twenty-two orders).

Coniferae are characterized by (a) leaves which are usualh'

evergreen, (b) seeds borne naked in cones or terminally without

cone formation, (c) excurrent trunks, (d) wood without ducts

or pores. Represented by forty genera and some 350 species,

grouped under two families in the order Coniferales.

Amentiferae are characterized by (a) flowers inconspicuous,

borne in aments, (b) fruit cupiliferous and generally a nut, (c)

generally deliquescent trunks, (d) wood with ducts or pores.

Represented by twenty-two genera grouped in six orders.

Floriferae are characterized by (a) typical flowers which are

showv and not borne in aments, (b) fruit not cupiliferous and
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in general not a nut, (e) generally deliquescent trunks, (d) wood

v/ith ducts or pores. Ilepresented by many genera, widely scat-

tered and interspersed with herbaceous forms through twenty-

two orders.

The Coniferae are all woody, and are mainly inhabitants of

temperate, alpine, or boreal regions. Many are important timber

trees because of (1) the large stature, (2) excurrent trunks, (3)

growth in pure stands, (4) inhabitants of temperate regions

where industrial activity attains the greatest impetus, (5) even-

grained, soft wood which takes nails and is readily worked with

tools. See pages 76 to 105 inclusive.

The Amentiferae are preeminently plants of the temperate

regions, are all woody, and include in their number such valuable

timber trees as Oak, Chestnut, Beech, and Birch. See pages 106

to 199 inclusive.

The Floriferae is a heterogeneous group with great diversity

of form, interspersed and intimately connected with herbaceous

forms, and with many tropical affinities. Listed here are trees

with showy flowers such as Black Locust, Paulomnia, Catalpa,

etc. See pages 200 to 343 inclusive.

IDENTIFICATION

The identification of plants may be made from drawings or

pictures by turning directly to the illustrations. This is especially

true where the plant is known to belong to a certain family or

genus. The method is cumbersome and open to criticism in that

it is unscientific and permits the student to acquire no grasp of

the fundamentals underlying taxonomy.

The logical approach to the subject of plant identification lies

in the use of previously prepared "keys" based upon morpho-

logical characters, which permit finally of the determination of

species. Thus one may construct a key for the oaks, the maples,

or the ashes, or, in fact, any group of related plants. It is cus-

tomary for convenience to assemble keys for family, generic and

sp cific identification into manuals which include all plants of

certain groups represented in a given area. The most important

manuals covering the higher plants of the northeastern states

are, viz.

:

Pteridophytes and Spermctophytes :

Gray, A. New Manual of Botany, 7th Ed., 1908.

: Britton, N. L.: Manual of the Elora of the Northeni States and

Canada, 2d Ed., 1905.
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Trees

:

Sargent, C. S. Manual of the Trees of North America, 1905.

Sargent, C. S. Manual of the Trees of North America, 2d Ed., 1922.

Britton, N. L. North American Trees, 1908.

Hough, E. B. Handbook of the Trees of the Northern States and

Canada, 1907.

"Keys", as emploj'ed in manuals, are of the dichotomous type,

that is, two or rarely more alternatives are presented for con-

sideration, but one of which applies to the plant in question.

These alternatives are co-ordinate in rank, are equally spaced

from the left-hand margin, and deal with the same topic as illus-

trated by the simple key which follows:

1. Leaves simple ; 2

1. Leaves com^jound 3

2. Leaves palmately netted-veined Maple.

2. Leaves pinnately netted-veined Oak.

3. Leaves palmately compound 4

3. Leaves pinnately compound 5

4. Leaflets three Poison Ivj'.

4. Leaflets five Virginia Creeper.

5. Leaflets three to seven Shagbark Hickory.

5. Leaflets seven to nine Bitter-nut Hickory.

Given : For identification, a plant included in the key, proceed

as follows: Note whether the leaves are simple or compound.

If simple turn to the alternatives listed under 2 ; if compound,

to those listed under 3. Suppose, for the sake of illustration,

we assume that the leaf is palmately compound and of three leaf-

lets : From 1, you would proceed to 3, thence to 4, and finally to

the specific determination of Poison Iv}'.

It follow^s that the primary divisions of any key are less spe-

cific than the ultimate divisions. The greater the number of species

included, the longer is the key. Eventually, by the process of

elimination, the various species may be separated from each other.
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DENDROLOGY

DENDROLOGY DEFINED

The taxonomy of woody plants as distinguished from herba-

ceous is called Dendrology. Dendrology means literally the

"science of trees", but in general usage it has come to have a

broader meaning and to comprise a taxonomic study of all woody

plants.

Unfortunately the line delimiting herbaceous and woody plants

is not a sharp one as the two types intergrade. Some plants are

always woody; others are herbaceous or semi-wood}^ but on occa-

sion may become woody. Tabulated below are the chief differ-

ences which distinguish woody plants, but it must be understood

in advance that the information thus imparted must be used

with reservation.

CRITERIA FOR DISTINGUISHING WOODY PLANTS

1. Woody plants are perennial, that is, they live from year to

year. Annuals complete their life cycle within a season and

are tided over the winter by their seed. Biennials may produce

stems or canes, as in the raspberry, which are semi-woody the

second year, but the two-year life span precludes their inclusion

among typical woody plants.

2. Woody plants possess vascular tissue, that is, specialized con-

ducting tissue. Not all vascular plants are woody by any means,

as all the herbaceous flowering plants are numbered among the

vascular plants. This prerequisite, however, excludes the Thal-

lophytes and Bryoi^hytes from the category of woody plants.

3. Woody plants possess an aerial axis or stem which persists

from year to year. In the case of a tree this stem is called the

bole or trunk. Many perennials fail to be classed as woody

plants because they die back to the ground each autumn, the roots

persisting through the winter and producing a new stem the fol-

lowing spring. Other plants, as many of the ferns, possess peren-

nial, creeping stems and are woody plants in a strict sense, but

not in the general sense as used in Dendrology.

4. Woody plants possess vascular tissue which becomes

"lignified" or woody as it matures. This process of lignification

is brought about by certain chemical and physical processes which

take place in the woody part of the vascular tissue whereby its
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cell walls are rendered harder, stronger and more durable than

before. All woody tissues become more or less lignified the first

year, soon after they attain their ultimate growth, and the process

should not be confused with the changes which occur in passing

from sapwood to heartwood. Lignification is in no sense contined

to the so-called "woody plants", or, in fact, to vascular tissue.

Woody stems possess in proportion more tissue that is lignified

than herbaceous plants, and hence seem woody to us.

5. Typical woody plants possess secondary thickening, that is,

have a means of thickening their stems by subsequent growth in

diameter which is not traceable to terminal growing points. This

is achieved through the activities of a growing layer or cambium
A\hich is situated just outside the last formed layer of wood and

beneath the bark, and produces new wood and new bark yearly

which are interpolated between the older wood and bark. This

results in the formation of the annual rings which are character-

istic of cross-sections of the trees of temperate regions. Tropical

trees are often devoid of annual rings because cambial activity

extends over practically the whole year and the resulting wood

is quite homogeneous.

But there are arborescent ferns and monocotyledons (palms)

which are devoid of secondary thickening of the normal type, in

that the woody tissue is not gathered together in a cylinder sur-

rounded by a cambium but is scattered through the stem in the

form of isolated vascular bundles. In such arborescent forms

subsequent seasonal increase in the thickness of the stem, where

it occurs, is due to the continued enlargement, over a period of

years, of tissues which had their inception in the apical growing

point. This explains the fact that many palms support but a

given number of leaves in their crown and new leaves develop

only in proportion as some of the older leaves cease to function.

In other cases, monocotyledonous stems increase in girth through

anomalous secondary thickening, that is, not in the typical way.

Finally there are many woody monocotjdedons, especially lianas,

which exhibit little or no secondary thickening, as in the case of

Smilax Jmpida Mohl., the Hispid Greenbrier.

KINDS OF WOODY PLANTS

Woody plants are of three sorts, (1) trees, (2) shrubs, and (3)

lianas, between which no hard and fast lines can be drawn. A
given species may be shrubby near the limits of its range and
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arborescent elscAvhere. For example, Witch Hazel and Cordate

Willow are shrubs in New York State but become trees farther

south and west. Certain species of Ficns begin life as lianas but

ultimately become arborescent. Again many woody plants which

are reduced to dwarfed, scraggly shrubs in the boreal zone, attain

to the dignity of large shrubs or even trees to the southward

where they are not forced to contend with such a hostile environ-

ment. In general the kinds of woody plants may be defined as

follows

:

1. A tree is a woody plant which attains a height of at least

twenty feet in a given locality and usually (not always) has but

a single self-supporting stem or trunk.

2. A shrub is a woody plant which seldom exceeds twenty feet

in height in a given locality and usually (not always) has a num-

ber of stems. Many shrubs have prostrate primary stems

embedded in the soil or leaf-mold which send up persistent sec-

ondary branches of fruticose habit. These arise at varying

intervals from the horizontal stem and appear as separate

individuals.

3. A liana is a climbing woody vine. Lianas climb by twining,

clambering, aerial roots, tendrils, etc., and are characteristic fea-

tures of tropical rain forests. They are represented in our flora

by such woody vines as Virginia Creeper, Clematis, Moonseed

Vine, and the Wild Grape.
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SPECIAL MORPHOLOGY

The use of a tree manual entails an understanding of the

morphology of plant parts and of their proper interpretation.

The primary basis of classification in trees, as in other seed

plants, is the flower, for trees bear flowers as do other plants

which produce seed. But the floral stage of trees is a fleeting

one at best ; floral characters are not available for study except

for comparatively short periods. In a taxonomic study of woody

plants, other specific characteristics such as leaf, twig, fruit and

bark are generally stressed at the expense of floral characters.

The following pages are devoted to Special Morphology in an

endeavor to render more lucid that part of the text which follows :

General LEAVES

The expanded green structures which make up the foliage of

the higher plants, and in which physiological processes necessary

to the life of the plant take place, are known as leaves. Fore-

most among such life activities are (1) photosynthesis or the

synthesis of sugar from carbon dioxide and water, (2) transpira-

tion or the voiding of excess water that has been taken up

through root absorption, and (3) respiration or breathing.

A foliage leaf always possesses an expanded part or lamina

which is specially adapted by internal structure and the presence

of breathing pores or stomata to perform the functions assigned

to it by nature. In addition there may be a stalk or petiole which

attaches the lamina to the stem, and stipules, inserted separately

on the stem at the base of and on either side of the petiole

(Fig. 1). A leaf which is devoid of petiole is said to be epetiolate

LAMIIVA

Fig. 1— Portion of a Twig with Leaf Attached, Showing Leaf Parts
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or sessile; a leaf without stipules is estipulate. Stipules, where

present, are in the majority of cases apparently vestigial struc-

tures and have no real function. In other cases they are modi-

fied into thorns (as in the Black Locust) or act as bud scales which

protect the growing points during the winter (Basswood).

Leaf Variation

Of the primary plant parts, namely root, stem, and leaves, the

latter are by far the most plastic and respond most quickly to

an altered environment or habitat. Such external stimuli mani-

fest themselves in leaves of various shapes and sizes and result

not only in wide differences between the leaves of different

Fig. 3 — Even pinnately Decomi'oun»
Leaf

Fig. 2 • Odd pinnately Com-
pound Leaf

Fig. 4— PALNfATELY COMPOUND LeAF
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species, but even within one and the same species and on the

same plant. Variation in the size, shape, margin, etc., of foliage

leaves is of the utmost importance in tree identification.

Leaf Classification

A. Leaves classified as to Position (Phyllotaxy)

1. Alternate — one inserted at a node.

2. Opposite — two at a node, inserted on opposite sides

of the stem.

3. Verticillate or whorled — three or more at a node.

Alternate leaves are arranged in ascending left to right spirals

on the stem and according to a definite plan. The portion of the

spiral from one leaf to one directly above it is termed a cycle.

Spiral phyllotaxies are represented by the fractions y^, %, %,
etc., in which the numerator represents the number of turns and

the denominator the number of leaves in a given cycle.

B. Leaves Classified as to Composition

1. Simple, with undivided lamina. (Fig. 1.)

2. Compound, lamina divided into leaflets.

a. Pinnately compound, leaflets arranged along the

two sides of the rachis.

(1) Odd pinnately compound, with an odd

number of leaflets.* (Fig. 2.)

(2) Even pinnately compound, with an even

number of leaflets.

(3) Pinnately decompound, twice pinnately

compound. (Fig. 3.)

b. Palmately compound, leaflets radiating from the

ends of the petiole. (Fig. 4.)

(1) Ternately decompound, palmately decom-

pound in threes.

C. Leaves Classified as to Form
1. Acicular, long and very slender; needle-like. (Fig.

5.)

2. Subulate, awl-shaped; short, sharp-pointed, broad-

ened at the base. (Fig. 6.)

3. Linear, narrow, several times longer than wide, and

with sides approximately parallel. (Fig. 7.)

4. Oblong, longer than broad, and with approximately

parallel sides. (Fig. 8.)

Lciitlt'ts may be horne (ippositc ov iiUcriiatf on the rachis in (1) and (2).
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Leaf Classification— Continued

C. Leaves Classified as to Form— Continued

5. Lanceolate, several times longer than broad, broadest

about one-third up from the base, and narrowed to

an attenuate apex. (Fig. 9.)

6. Ovate, shaped like a hen's egg with the broadest part

down. (Fig. 10.)

7. Elliptical, shaped like an ellipse. (Fig. 11.)

5 6 7

Oai. ASC£OL 4 ^c

1 3

OBoyAT£:

1 4

Leap Shapes

8. Oval, broadly elliptical, with the short diameter more

than half the long diameter. (Fig. 12.)

9. Orbicular, circular.

10. Oblanceolate, inversely lanceolate (Fig. 13) ; obovate

(Fig. 14), inversely ovate, etc.

11. Spatulate, shaped like a spatula; rounded above and

narrowed below like a spatula.

13. Reniform, kidney-shaped. (Fig. 15.)

12. Cordate, heart-shaped, with the point upward. (Fig.

16.)
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Leaf Classification— Continued

D. Leaves Classified as to Apex
1. Acute, shaped like an acute angle but not attenuated.

(Fig. 17.)

2. Acuminate, shaped like an acute angle and attenu-

ated. (Fig. 18.)

3. Obtuse, blunt or rounded at the end. (Fig. 19.)

ilNAT£ OBTVSE THUNCATC

18 19 20

Leaf Apexes

CMAf^GinAre MucfiionArt cuiPioATC

21 22 23

4. Truncate, abruptly terminated as though cut off

transversely. (Fig. 20.)

5. Emarginate, with a shallow notch. (Fig. 21.)

6. Obcordate, heart-shaped at the apex.

7. Mucronate, tipped with a mucro ; abruptly tipped

with a point. (Fig. 22.)

8. Cuspidate, tipped with a sharp, rigid point. (Fig.

23.)

E. Leaves Classified as to Base

1. Acute, shaped like an acute angle, but not attenuated.

(Fig. 24.)

2. Cuneate, shaped like a wedge ; broad above and

tapering evenly to an acute base. (Fig. 25.)

3. Obtuse, blunt or rounded. (Fig. 26.)

4. Cordate, rounded and with broad rounded sinus.

(Fig. 27.)

CUNEATE OBTUSE

25 26

Leaf Bases



•JO The New York State College of Forestry

Leaf Classification— Continued

E. Leaves Classified as to Base— Concluded

5. Auriculate, with ear-like appendages at the base.

(Fig. 28.)

F. Leaves Classified as to Margin

1. Entire, said of a margin without teeth or indentation.

2. Undulate (or repand), shallowly wavy. (Fig. 29.)

UNOUlATL

29

Leaf Margins

G.

3. Sinuate, strongly wavy. (Fig. 30.)

4. Dentate, toothed, generally with the teeth projected

outward. (Fig. 31.)

5. Serrate, with sharp teeth projecting forward. (Fig.

32.)

6. Crenate, dentate or serrate with rounded teeth. (Fig.

33.)

7. Lobed, divided into lobes by sinuses which extend not

more than half way to the midrib, either the sinuses

or lobes rounded. (Fig. 34.)

8. Cleft, divided into lobes by sinuses which extend half

way or more to the midrib, either the sinuses or

lobes, narrow or acute. (Fig. 35.)

9. Parted, divided by sinuses which extend nearly to the

midrib. (Fig. 36.)

Leaves Classified as to Venation

1. As to the arrangement of veins.

a. Pinnately veined, veins branching laterally from

a strong longitudinal median vein, the mid-

rib. (Fig. 38.)

b. Palmately veined, primary veins radiating from

the apex of the petiole. (Fig. 37.)
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Leaf Classificati&n— Continued

G. Leaves Classified as to Venation— Continued

2. As to direction of veins with reference to each other.

a. Netted, anastomosing to form a network or

reticulum.

b. Parallel, parallel and without apparent reticulum.

Palmate and Pinnate Venations

INFLORESCENCES

The flowering part of a plant, especially the disposition of flowers

on a plant, is known as the inflorescence. Inflorescences have

received distinctive names which indicate the various sorts, but

all are reducible to two main types, the indeterminate and the

determinate, which occasionally intergrade to form a mixed

inflorescence. Inflorescences may be classified as follows:

I. Indeterminate inflorescence. Axis of inflorescence terminated

by a growing point which may prolong the floral

axis indefinitely. Flowers from axillary buds.

a. Solitary. Said of flowers when they ai)pear solitary

in the axils of normal foliage leaves.

b. Clustered. Said of flowers when they are aggregated

in groups. Foliage leaves are reduced to bracts

or disappear altogether.

1. Simple clusters. Secondary axis terminated by

a flower.

(a) Spike. Flowers all sessile along the main

axis. (Fig. 39.)

(b) Catkin or anient. A flexuous, scaly spike.

(Fig. 40).
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(d)

(e)

Inflorescences — Continued

Indeterminate inflorescences— Continued

Simple clusters— Continued

(c) Raceme. Flowers all on pedicels which

are shorter than the main axis, (Fig.

42.)

Umbel. Flowers all on nearly equal pedi-

cels which spring from a common point

like the ribs of an umbrella. (Fig. 44.)

Head. Flowers all sessile or nearly sessile

and aggregated into a dense cluster on a

receptacle or short axis. (Fig. 41.)

Compound Clusters. Secondary axis bearing sev-

eral flowers arranged according to a

definite plan.

(a) Compound spike. Twice spikately com-

pound.

(b) Compound raceme. Twice racemosely

compound.

(c) Compound umbel. Twice umbellately com-

pound.

Irregular clusters.

(a) Panicle. A racemose flower cluster in which

some of the secondary clusters bear sev-

eral irregularly disposed pedicelled flow-

ers, (Fig. 45.)

(b) Corymb, A flat-topped flower cluster of

the racemose type, with pedicels arising

at different points along the main axis.

(Fig. 46.:
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II. Determinate inflorescence. Axis of inflorescence termin-

ated by a flower which prevents further elongation of the pri-

mary axis. Represented by but one type with various modi-

fications, the cyme. (Fig. 43.)

III. Mixed inflorescence. Said of an inflorescence in which

both indeterminate and determinate types of branching are

found
;
})rimary branching of one type, secondary branching of

another type; rare in trees.

FLOWERS
General

Flowers are structures characteristic of the Spermatophytes

or seed plants and bear stamens and ovules or immature seeds.

In Gj-mnosperms these ovules are not enclosed in an ovary but

are borne naked or in the axils of cone scales, and the flowers are

devoid of perianth, while in the Angiosperms an ovarj' is always

pi'esent and is usually accompanied by a more or less showj^ peri-

anth. The function of flowers is that of seed production and the

various floral parts, included under the terms perianth and essen-

tial organs, are to be considered as modified leaves. The parts of

a typical flower are as follows (see Fig. 47) :

Floral Parts

I. Pedicel or peduncle. Stalk of flower.

II. Receptacle. End of peduncle bearing the remaining parts,

usually somewhat eidarged.

III, Perianth. The outer sets of modified leaves composing the

non-essential part of the flower.

a. Calyx. The outer set, consisting of sepals, usually

green in color.

b. Corolla. The inner set, consisting of petals, usually

showy in color.

IV. Essential organs. Stamens and pistil,

a. Andr^ecium. The outer set of essential organs, the

stamens, each consisting of an anther or pollen-

bearing portion, borne on a stalk or filament,

b, Gjmoecium. The inner set of essential organs, the

carpels, which unite to form a pistil. A pistil con-

sists of (1) an enlarged basal part bearing ovules,

(2) a slender stalk above, the style,* and (3) a ter-

minal portion, receptive to pollen, the stigma.

* style may or may not be present.
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Pollination versus fertilization

The higher plants, like the higher animals, exhibit sexuality

which insures the continuance of a vigorous race. Early sys-

tematists believed the stamens and pistils of flowers to be male

and female organs, but modern science has dissipated this belief.

Stamens and ovules are rather the "bearers of sexual elements."

The pollen grains which are loosed in immense numbers from

the anther sacs of the stamens bear nuclei which have within

them the inherent feature of the male strain, while in the interior

of the ovule, other nuclei are borne which are female nuclei. The

transfer of pollen from the stamens to the vicinity of the ovules

(stigma of angiosperms) is known as pollination and is brought

about by various agents such as wind, insects, birds, and water.

Subsequently the pollen grains germinate and form a tube which

eventually permits of the union of the sex nuclei. Between po-

lination and fertilization only a few hours may intervene while

in other cases it may be months before fertilization is assured.

Cross pollination, that is, the transference of pollen from one

flower to the vicinity of the ovules of another, is desirable, and

nature has devised many floral modifications to bring this about.

Many plants exhibit diclinism, that is. imperfect flowers which

may be monoecious, dioecious, or polygamous, and rely on wind

or insects for pollination. Wind pollinated plants are usually

characterized by abundant pollen which is often shed in advance

of the leaves, inconspicuous flowers, expanded or feathery stigmas,

or explosive mechanisms in the stamens which catapult the pollen.

Flowers which are insect pollinated are usually bright colored

or possess nectarglands which excrete saccharine or mal-odorous

substances attractive to insects.

Other plants, (some of the maples) exhibit dichogamy and

dimorphism as a device to insure cross pollination. In dichogam-

ous forms the stamens of a flower reach maturity in advance of

the pistil (proterandrous) or vice versa (proterogynous) and this

insures the union of sexual nuclei from dilt'erent flowers.

Dimorphic flowers are insect pollinated and have the essential

organs arranged diiferently and in such a manner that an insect

on visiting the one flower is dusted with pollen which is rubbed

oft' by the stigma of the next.

Vavlati&n in the flower.

In addition to the floral modifications which have been obvi-

ously devised to insure cross pollination, flowers exhibit a truly

wonderful variation in form, size, and in the arrangement, sup-
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pression, or union of parts that is quite beyond belief. Botanists

observed this long ago and have learned from experience that

the variation in the flower best indicates the natural affinities

of flowering plants. Plants Avith comparable floral structures are

related to each other. Flowers may be classified according to

these variations as follows:

A. Suppression and symmetry of parts.

a. Perfect. With stamens and pistils (essential organs)

present.

b. Imperfect. With stamens or pistils or both in sepa-

rate flowers.

1. Monoecious. With the staminate and pistillate

flowers on the same plant.

2. Dioecious. With the staminate and pistillate

flowers on separate plants.

3. Polygamous. With the perfect and imperfect

flow^ers on the same plant.

(a) Polygamo-monoecious. With the perfect

and both sorts of imperfect floAvers on

the same plant.

(b) Polygamo-dioecious. With perfect and

staminate flowers on one plant and per-

fect and pistillate on another.

c. Complete. With all four sets of floral organs present.

d. Incomplete. With one or more sets of floral organs

lacking.

e. Regular. With the individuals of each set similar in

form and size.

f. Irregular. With the individuals of some sets vary-

ing in form or size from the others.

B. Position of parts.

a. With reference to insertion on the receptacle.

1. Spiral. With floral organs spirally arranged.

2. Cyclic. With the parts of each set all inserted

on the receptacle at the same height.

b. With reference to each other.

1. Flower hypogynous. With the three outer

(lower) sets inserted below the ovary.

(a) Strictly hypogynous. With the three outer

(lower) sets inserted separately below

the ovary. (Fig. 47.)
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Variation in the flower— Continued

B. Position of parts— Continued

Flower hypogynous— Continued

(b) Epipetalous hypogynous. With the

stamens inserted on the corolla, other-

wise as above. (Fig. 48.)

2. Flower perigynous. With the calyx inserted

below the ovary and the corolla and

stamens inserted on the calyx.

(a) Perigjmous with superior ovary. Calyx

free from the ovary, corolla and stamens

inserted on calyx. (Fig. 49.)

(b) Perigynous with inferior ovary. Calyx

adnate to the ovary, corolla and stamens

inserted on the calyx tube above the

ovary. (Fig. 50.)

3. FloAver epigynous. With the parts apparently

inserted on the summit of the ovary. (Fig.

51.)

pcnieynous
INFCRIOR OfAfty

epieynous

Types of Flowers

C. Union of parts.

1. Polypetalous. jjolysepaloiLs. With the petals and

sepals distinct.

2. Gamopetalous, gamosepalous. With the petals

united ; with the sepals united.

3. Monadelphous stamens. With the stamens united

by their filaments into one set.
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Variation in the flower — Concluded

C. TTnion of parts— Continued

4. Diadelphnus stamens. With the stamens united

by their filaments in two sets.

5. Syngenesious stamens. With the stamens united

by their anthers into one structure, the fila-

ments free.

D. Form of corolla.

1. Rotate. Wheel-shaped with the limb spreading

at right angles.

2. Salverform. Tubular with the limb spreading

at right angles.

3. Campanulate. Bell-shaped.

4. Urceolate. Cylindrical or ovoid and contracted

in the throat like a vase.

5. Funnel-form. Tubular, with gradually spread-

ing border.

6. Papilionaceous. Similar to the corolla of the

Sweet Pea, consisting of a standard, two lateral

wings and a keel (two petals).

FRUIT
General

The seed-bearing product of a seed plant is known as the fruit.

In the Gymnosperms it is usually represented by a cone-like struc-

ture consisting of scales bearing seeds in their axils. (Fig. 54.)

The fruit of Angiosperms is the ripened ovary with such struc-

tures as adhere closely to it. The classification of angiosperm

fruits hinges on the proper interpretation of the structure of the

Criteria, for the Interpreiafion of the Pistil

The upper (inner) cycle of modified leaves (carjiels) which

enter into the structure of a flower are designated by the col-

lective term of gj-noecium. A gynoecium may consist of but a

single carpel or an aggregate of carpels. In the latter case *he

carpels may retain their individuality as separate simple pistils

or they may cohere into a single structure, a compound .istil.

A simple pistil consists of but a single carpel ; a compound pistil

is made up of two or more carpels. The following criteria may
be used to separate simple and compound pistils:
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1. Several styles or stigmas indicate a compound pistil of a like

r.iimber of carpels. The reverse does not apply as several car-

pels may have completely cohered.

2. Several cells or locules generally indicate a like number of

carpels. The reverse does not apply as a compound ovary may
consist of but a single cell.

3. Several i)arietal placentae generally indicate a like number

of carpels.

4. Dehiscent dry fruits, resulting from more than one carpel,

generally open by a like number of sutures.

The wall of a ripened ovary is known as the pericarp. Within

the pericarp are one or more ovule-bearing chambers or locvdes.

A placenta denotes the line or surface within the ovary on which

the ovules are borne. Placentae may be parietal (on the wall),

basal, axile, or free central.

Classification of Angiosperni Fruits

A. Fruit classified as to the escape of seed from the ovary

a. Dehiscent. Said of fruits which open at maturity

to release the fruit. Paulownia (Fig (il).

b. Indehiscent. Said of fruits which do not open at

maturity to release the seed. Elm (Fig. 56).

B. Fruit classified as to texture

a. Fleshy throughout or nearly so.

1. Soft-fleshy throughout except the seed. Berry

(Persimmon, Fig. 65).

2. Fleshy throughout except the seed and the carti-

lagenous or leathery carpellary surfaces im-

mediately surrounding the seed. Pome (Ai)ple,

Fig. 52)'.

b. Fleshy without, bony within. Drupe (Cherry,

Fig. 62).

c. Dry.

1. Indehiscent.

(a) Winged. Samara (Elm, Fig. 56; Maple,

Fig. 58).

(b) IJnwnnged.

(1) Bony or woody. Nut (Hickory, Fig.

66; Acorn, Fig. 63).

(2) Coriaceous. Indehiscent dry fruit.

(Basswood.)
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AGGflCGAn: TULIP TRIE.
!>AMAR0lOS BCHnY PemiMI^ON

Types op Fruit

NUT HICKORY
DEHISCENT HUiK
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Classification of Angiosperm Fruits— Continued

B. Fruit classified as to texture— Continued

2. Dehiscent.

a. As to number of ovaries or flowers.

(1) Opening by one suture. Follicle

(Magnolia, Fig. 55).

(2) Opening by two sutures. Legume
(Black locust, Fig 60).

(b) Formed from a compound pistil. Capsule

(Paulownia, Fig. 61).

C. Fruit classified as to composition

a. As to number of ovaries or flowers.

1. Formed from one pistil. Simple fruit (Plum).

2. Formed from several jjistils in one flower. Aggre-

gate fruit (Tulip-tree fruit. Fig. 64).

3. Formed from several flowers or an inflorescence.

Multiple fruit (Mulberry, Fig. 57; Figs. 53

and 59).

b. As to kind of parts.

1. Non-accessory. Consisting only of ovary or in-

ferior ovarj^ and adnate receptacle. (Apple,

Fig. 52).

2. Accessory. Consisting of ovary and other parts

which are not organically connected with it.

(Osage Orange, Fig. 59).



Trees of New York State 43

General WINTER CHARACTERS
With the approach of winter and the cessation of growth

necessitated by it, biennial and perennial plants make definite

provision to meet the rigors of the unfavorable season. Freezing

temperatures have a drying effect on plant tissue in that the ice

crystals start to form in the intercellular space (chinks) between

cells rather than in the interior of the cell proper. Death may
finally ensue through desiccation resulting from the removal of

too much water from living cell contents as these crystals enlarge,

rather than from the direct chilling action of low temperatures.

Aiborescent plants protect themselves from excessive transpira-

tion during the winter months and resultant winter-killing as

follows

:

1. Leaf-fall.

2. Production of winter buds which are protected by bud-

scales, gums, waxes, pubescence, etc.

3. Completion of growth in length and thickness and

"hardening" of the new tissue ere cold weather

sets in.

4. Increase in the osmotic pressure of cell sap, requiring

lower temperatures to permit of the extraction of water

from the cells.

5. Production of corky layers (periderm) on twigs and

bole.

Grawth in length versus Growth in Thickness

With the reawakening of growth in the spring, trees begin to

grow in height and in thickness. Growth in thickness goes on

throughout the whole length of the tree, including the roots, and

has its inception in the activities of a growing layer (cambium)

underlying the bark, the cells of which begin to divide and form

new tissue. Growth in length is confined to the twig- and root-tips

and results from buds which are either terminal or near the twig

apices. As these buds unfold the embryonic parts contained

within elongate and assume their final size. The number of new

nodes and internodes resulting from the opening of a bud varies

largely with the species and vigor of the individual. In some

cases all of the growth for the following season is found in the

embryonic condition in the bud and, as the bud opens, merely

enlarges to its permanent size. In the majority of cases, however,

there are a number of embryonic nodes and inteniodes included
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in the bud, capped by a growing point which continues to form

new nodes for a time, or during the remainder of the summer.

By far the majority of the trees of the North Temperate Zone

exhibit definite growth, which ceases by July or August after

which no new growth in length takes place. In other instances

the growth of the season may branch or longitudinal growth is

indefinite and continues into the autumn until stopped by cold

weather. In the latter case, the last formed parts, being soft and

tender, are then usually winter-killed, resulting in a dead stub as

in the case of the Staghorn Sumach.

New leaves are borne laterally at the nodes on the new growth,

one or more as the case may be, and as early as June, the buds

for the following season begin to form in their axils. By mid-

summer, on trees with definite growth, elongation of the new

shoots has ceased, the buds have usually attained their full winter

size, and the remainder of the season is devoted to the ageing

of the new tisues, preparatory^ to withstanding the rigors of

winter.

Leaf Fall

As autumn approaches, trees with deciduous leaves make ready

for leaf-fall while in persistent leaves, metabolism ceases or is

greatly inhibited and certain changes occur preparatory to the

winter season. Prior to leaf-fall, an absciss or fission layer of loose

cells forms across the base of the petiole at its place of insertion

on the twig. This includes all the tissues at that point aside from

the vascular bundles leading from the stem into the petiole (leaf-

traces). Subsequently a corky layer (periderm) forms under the

absciss layer and nature's preparations for leaf-fall are complete.

With the advent of the autumn rains or the formation on frosty

nights of ice crystals between the cells of the absciss layer which

exert a prying action, the leaf eventually snaps off at the base of

the petiole, leaving a leaf-scar protected by a coating of periderm.

Winter Hah it

The winter habit, especially of those species in which the foliage

is deciduous, is of diagnostic value in identification and many

species can be distinguished at some distance by the experienced

observer by this character alone. Two general types of branch-

ing of the trunk are recognized which, however, undergo many

minor variations, the excurrent or upright, and the deliquescent

or spreading. In the former, the primary axis or bole is con-
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tinned, without interruption, entirely through the croAvn, and is

prolonged annually by a terminal leader which produces laterals

at intervals, usually in whorls or false whorls which give a more
or less storied appearance to the crown. This type of branching

is characteristic of the coniferous trees and a few broad-leaf trees

and is an important feature because long, straight, tapering

trunks are produced which yield the maximum amount of lum-

ber. The second type is characterized by a trunk which, sooner

or later, divides to form several large limbs which give rise to a

broad, spreading crown, as in most of the broad-leaved trees.

While many valuable timber trees are included in this class, they

produce less merchantable lumber in proportion on conversion

because there is a greater wastage in the crown. Both types

exhibit many variations which are in part specific and in part

the result of environment. Certain species in age develop a high,

fiat-topped, spreading crown; in others the crown is oblong or

ovate and extends to within a few feet of the ground. The crown

may be dense or open, consist of upright, horizontal or pendant

branches which are either straight and rigid in habit or lax or

zigzag and variously contorted. Moreover, the crown shape varies

with age and the density of the stand. Many trees in youth pos-

sess a narrow, conical crown which becomes oblong, ovate or

ovoid as they attain maturity. Trees growing in the open usually

have a larger crown development than those in dense stands and

often develop into the so-called "wolf" trees. The best timber

is generally produced in dense stands. ' In conclusion we may
say that every tree in the winter condition has certain eccentricities

which betray its identity to the trained observer who is familiar

with them.

Winter Twigs

The study of twigs in winter conditions ofYers an entrancing

subject to the student of trees and is an excellent training in the

observation of details. The more important diagnostic features

of winter twigs are buds, leaf-scars, bundle-scars, and color and

character of the pith. (See Figs. 67-74.)

A. Winter Buds

A bud may be defined as an embryonic axis with its appendages.

Many woody plants from the tropical rain forests where growth

is practically continuous throughout the year, have buds which,

as they are never truly dormant, are unprotected by typical
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bud scales such as are found in the arborescent plants of the tem-

perate regions, but sheathed with embryonic leaves which are

in various stages of unfolding. In such plants there is no demand
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for protective devices in that the climate is continually warm

and humid, and low temperature, with its resulting drying action,

is unknown. In regions where a winter season necessitates a

period of dormancy, or where there are distinct seasonal wet and

dry periods, resting buds, generally protected by overlapping
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scales, are characteristic structures of twigs and present many
features which are of value in identification. Such buds maj- be

classed as follows

:

I. As to position.

a. Normal.

1. Terminal.* When terminal on the end of a twig.

(Figs. 67 and 68.)

2. Axillary. When borne laterally on a twig in the

axil of a leaf.

b. Adventitious. Abnormal buds ]iroduced under the

stress of unusual conditions on any part of the root,

stem, or leaf.

c. Accessory, Additional buds produced in addition to

the normal bud.

1. Lateral accessory. Produced laterally, usually

on either side of the normal bud.

2. Superposed. Produced above the normal bud.

iTlPULAK

7 5
LHf4INAK

7 6

Bud Dissection Showing Origin of Bud Scales

• Many woody plants are ppculiar in developing pseudo-terminal buds. (Fig. 68.)

(irowth "apparently continues into mid-summer until the available food supply is

exhausted and the" terminal growing point then withers and sloughs off, leaving a
more or less circular scar with a ring of vascular tissue exposed. The last axillary

bud then takes over the function of a terminal bud and continues the axis of growth.
The result is a twig which is really a succession of branches developed by sympodial
growth,
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I. As to position— Continued

d. Subpetiolar. Buds which burst through leaf-scars or

are enclosed in the holloAA^ base of a leaf stalk and

become visible only after leaf-fall. (Fig:. 68.)

II. As to covering.

a. Scaly. Protected by scales which are valvate or over-

lap.

1. Laminar. When the bud-scales are modified leaf-

blades (laminae). (Fig. 76.)

2. Petiolar. When the bud-scales are modified (flat-

tened) leaf-stalks (petioles). (Fig. 77.)

3. Stipular. When the bud-scales are modified

stipules. (Fig. 75.)

b. Naked. Devoid of scales, usually protected by hairs

or down or by being sunk in the cortex.

The ideal time to study bud coverings is in the spring at the

time of the inception of the new growth. Transition stages

between typical leaf-parts and typical scales are often visible

which indicate beyond question the origin of bud scales.

It follows that stipular bud scales are always found in

pairs. Laminar and petiolar scales, inasmuch as they are leaf-

parts proper, follow phyllotaxy. Plants with alternate leaves have

alternate bud-scales of either of these types and the same applies to

opposite-leaved plants. The number of bud-scales to a bud

varies widely in different plants, but is fairly constant within

the species.

III. As to contents.

a. Leaf-buds. Buds containing only the rudiments of

leaves.

b. Flower-buds. Buds containing only the rudiments of

flowers or inflorescences.

c. Mixed buds. Buds containing the rudiments of both

leaves and flowers.

IV. As to dormancy.

a. Active. Buds which develoji the spring following

their formation. Usually toward the top of the

growth of the season.

b. Dormant. Buds which remain dormant except under

the stress of exceptional conditions such as defolia-

tion. Usually near the base of the groAvth of the

season.
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B. Leaf-scars and Stipule-scars

Leaf-scars are the scars on twigs which result from leaf-fall

and of necessity have the same arrangement as leaves. (Fig. 67.)

As pointed out in previous paragraphs, the fall of leaves in

deciduous species is a normal physiological process for which

nature makes preparation some days in advance. Leaf-scars vary

greatly in contour, size, and elevation above the surface of the

twig and are important features in twig identification. They

vary widely in shape from narrowly V-shaped, linear, or lunate

to semicircular, cordate and elliptical. The narrow forms may
extend nearly or quite around the twig while the broad forms

are usually confined wholly to one side. The size varies greatly

in different kinds of trees. Trees with stout tw^igs, as Ailanthus.

are usually characterized by large leaf-scars, while in other forms

with slender twigs like some of the cherries, they are so small

a^ to render them difficult of detailed observation without a

pocket lens. Where leaf-scars are elevated above the surface of

the twig owing to the elevation of the absciss layer, they are said

to be decurrent on the twig, an expression which has been coined

to indicate the somewhat fluted appearance of the twig immedi-

ately beneath the leaf-scar. Leaf-scars remain visible on twigs

for a number of years but eventually slough off as new bark is

formed beneath them by the enlarging branch.

On many twigs leaf-scars are accompanied by stipule-scars

(Pig. 68) w^hich are inserted laterally to the leaf-scars and assume

various shapes. In other cases stipules are either wanting or

speedily fugacious and leave no permanent traces on the stem.

Where present, stipule-scars, like leaf-scars, vary in contour and

may be triangular, semi-circular, etc. In trees like the Sycamore

(Fig. 68) they extend around the stem obliquely and meet in a

point on the back. Stipular thorns are features of the winter

twigs of certain species and offer a ready means of identification.

C. Vascular bundle scars

Vascular bundle-scars, generally termed "bundle-sears," are

found included in the boundaries of leaf, stipule, and "growing

point-scars". (Figs. 67 and 68.) In stipule-scars they are

generally so minute and indistinct as to be of no diagnostic value

vdiatsoever. "Growing point-scars," that is, the scar resulting

from the sloughing off of the growing point in woody plants of

determinate growth, have vascular scars w^hich are circular in
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outline with pith in the center. The grouping of bundle-scars

v.-ithin leaf-scars is of decided diagnostic value and constant

within the species. The number of bundle-scars may vary from

one to thirty or more. Many plants possess three prominent

scars. In others the number is larger and they are irregularly

scattered, arranged in three groups, in a single lunate line, in

the form of an ellipse, etc., within the boundaries of the leaf-scar.

Bundle-scars consist of vascular tissue (leaf-traces) which

extended from the stem into the leaf and were ruptured and

exposed to view at the time of leaf-abscission.

D. Color of Twigs

The color of twigs is very variable and caution must be

employed in using this feature in identification. The colors range

from nearly black through shades of green, red and brown, to

gray or nearly white. Often the color of a portion of a twig

depends upon its exposure. For example, in Basswood the upper

part of the twig which is exposed to direct insolation is of a

decided reddish cast, while the bark of the loAver side is generally

olive-green. Subsequently all twigs usually darken with age and

eventually assume the hues of the mature bark. Some twigs are

dull, others are lustrous or glaucous, that is, provided with a

waxy bloom which rubs off. Many are smooth while others are

granular, scabrous, or develop corky excrescences or wings, the

function of which is uncertain. All grades of hairiness prevail

from the pilose type with long, soft hairs, through hirsute, pubes-

cent, and tomentose, and are characteristic features of certain

species.

B. Taste aAid Odor of Twigs

Supplementing the color characteristics of tAvigs is that of taste

and odor. Cherry twigs have the odor and taste of bitter

almonds. The flavor of Sassafras can be detected in the twigs of

that species. Black and Yellow Birch contain an ethereal oil of

wintergreen odor and taste. Hop-tree and Nannyberry possess

twigs which give off a disagreeable odor when broken. The twigs

of Silver Maple are distinguished from those of the Red Maple by

their rank odor. In employing such characters for identification

care must be taken not to include the twigs of Poison Sumach or

Poison Oak as they would lead to unfortunate results.
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P. Lenticels

An external feature of twigrs which is of minor value in identi-

fication is the presence of lenticels (Figs. 67 and 68) which vary

greatly in number, size, and color. Lenticels are organs of aera-

tion which nature has provided to insure a supply of oxygen

to tissues underlying the corky periderm. These often contain

chlorophyll which is active in the elaboration of plant food ; in

Rixy case the living cells making up these tissues require oxygen

for their maintenance. The initial covering of all twigs is known
as the epidermis or outer skin. It is usually a single layer of

cells, the outer walls of which are covered witli a special water-

proofing material known as cutin, and has, as its chief function,

the protection from desiccation of the deeper lying tissues. In

most woody plants the epidermis is comparatively sliort lived

and no provision is made for its expansion to accommodate the

enlarging twig; it ruptures and sloughs off the second or third

year. It is at this time that many twigs are covered with a gray,

evanescent skin, the old epidermis, which is no longer a func-

lional part of the tree but still clings to the twig. But prior to

the rupturing of the epidermis, a new water-and air-proof layer,

several cells in thickness, has arisen from the renewed division

of cells underlying the epidermis. This is known as periderm

and assumes the protective functions of the epidermis after the

latter is ruptured. The cells of the periderm are strongly suber-

ized, that is, corky, and are quite impervious to the passage of

air or moisture, but here and there breaks in the continuity of

the corky layer occur which consist of unsuberized, loosely

pttached cells, the so-called lenticels.

Lenticels make their appearance on the new growth during the

first summer soon after the unfolding of the new leaves. In some

species they are relatively abundant and conspicuous structures

and stand out clearly against the green background of the young

stem, while in others they are sparse and relatively inconspicu-

ous. At this stage they are usually punctate and orbicular in

outline or somewhat elongated, either vertically or longitudinally

and vary in color from white through shades of orange, brown

and pink, to nearly black. Lenticels are generally uniformly dis-

tributed over the surface of the twig but in some cases there is

a tendency toward aggregation below nodes or on the underside

of twigs. As the twigs mature into branches and larger limbs,

lenticels finally disappear owing to the exfoliation of the bark
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but in isiich ringbarked species as Birch and Cherry they may per-

sist for many years as enlarged and horizontally elongated bodies

Avhich measure an inch or more in length.

G. Pith

With the exception of the tree ferns, the arborescent Monoco-

tj'ledons, certain of the primitive Gymnosperms of dendroid habit,

and scattered dicotj'ledonous species, trees are characterized by

Avoody stems which possess a central pith or medulla and radial

symmetry, and thicken by the addition of yearly increments which

take the form of annual or seasonal rings as seen in cross section.

The pith differs from the wood not merely in position but in the

nature of the cells which constitute it. These are usually more or

less globose or isogonal, often thin-walled and rather loosely aggre-

gated, and reflect the light differently as seen in cross-sections of

the twig. The function of pith is in doubt. In twigs or small

branches it undoubtedly acts as a storage organ for reserve food

during the winter but in older organs it apparently has no such

function and remains as an obsolete tissue surrounded by heart

wood.

The value of the pith in twig identification lies in its con-

sistency, shape, and color. In the majority of woody plants it

is homogeneous (Fig. 70) as seen in vertical section without cross-

partitions or interruptions of any kind. In other cases it may
have disappeared entirely leaving a hollow stem although this

is unusual in trees but is commonly found in shrubs such as the

Elders and Honeysuckles. The Black Walnut and Butternut

have a diaphragmed or chambered pith (Fig. 69) Avhich consists

of many thin dissepiments spanning the pith cavity at brief

intervals. Other trees such as the Hackberry and Tupelo possess

a diaphragmed-stuffed pith in which the soft, homogeneous tissue

Avhich fills most of the pith cavity is interrupted by plates of

denser tissue .(stone cells).

The outline of the pith in cross-section varies in different kinds

of trees, a character which may sometimes be used in their identi-

fication. Oaks, Chestnut, and Aspens are characterized by a star-

shaped or 5-angled pith (Fig. 73), while the medulla is 3-angled

in Alder (Fig. 74), features related res])ectively to 2, o and %
phyllotaxies. In many species such as the Elm and the Magnolia

the outline is circular (Fig. 71) or somewhat lopsided as in Bass-

v.'ood. (Fig. 72.) The size and color of the pith, especially in
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coarse branches, may be conspicuous twig features. Ailanthus

and Kentucky Coffee Tree both have stout twigs with conspicu-

ous medulla, but in the first case it is ochraceous, while that of

the Kentucky Coifee Tree is salmon pink. In different woody

plants the color varies from white to pale or dark brown, with

shades of pink, red or pale green as the exception, rather than

the rule.

H. Bwrh

The most important feature in the identification of standing

trees in winter is the bark, though one of the most difficult to

describe. Bark characteristics can best be taught by the visual

method, by actual studies in the field supplemented by photo-

graphs and lantern slides.

In the preceding pages mention was made of the fact that the

epidermis, as found in twigs, rarely functions for more than one

year, but is soon replaced by a corky layer or periderm which

takes over the protective function. The first layer of periderm

is usually superficial in origin and has its inception in the layer

of cortex immediately underlying the epidermis. It continues

to function for a long period, often for 20-40 years, provision

being made for the increase in girth through the additions of

new layers from the dividing cells underneath and the imper-

ceptible sloughing off of cell particles from without. Sooner or

later deeper cork formation begins and is immediately evinced

by a roughening of the bark due to the desiccation and death

of deeper-lying tissues. Deep cork formation may result from

new periderms concentric with the first and give rise to ringed

bark, as in Cherry and Birch, but in the majority of cases the

new corky layers are in the form of arcs which encroach into the

living tissues for varying distances. The thickness of bark varies

greatly between species and individuals and depends largely on

such factors as (1) the rapidity of formation, (2) time of the

beginning of exfoliation, and (:}) the rate of exfoliation. Ash,

Platanus and Osage Orange are thin barked; and in most of tlie

Oaks and Black Locust the bark is thick. It is due to the many

minor variations in the time and manner of deep cork formation,

the time of exfoliation, as well as the organic content of the tis-

sues concerned that trees have bark characteristic of the species.

Some species have very rough bark with deep longitudinal fis-

sures, as in the Chestnut, Oak and Black Locust. In others the

longitudinal fissures are comparatively shallow and are separated
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by acute or flat-topped, anastomosing ridges, as in Ash or But-

ternut. In some of the Hickories, the shellbarked species, the

bark exfoliates in broad plates, while in the Hornbeam it is finely

shreddy. Beech and Blue Beech are characterized by a smooth

bark which fails to become rough, even with age. The bark of

some of the Cherries and Birches is comparatively smooth and

marked with prominent horizontal lenticels. Dogwood, Persim-

mon, and Black Gum exhibit the so-called alligator bark, the

vertical ridges being interrupted by horizontal fissures which

give the appearance of alligator skin. Hackberry is rough-barked

and in addition, often has gnarly excrescences. In many cases it

Im difiicult to put into words the distinctions which characterize

the bark of various species though they may be readily separated

in the field.

The color of bark is extremely variable, both between species

and under different conditions of age, height, or location m the

same species. In many cases these variations between individuals

are puzzling to the novice and require a knowledge of the range

of variation to decipher species. The prevailing colors are gray,

brown, or black, but red and white bark are features of certain

trees. In general the mature bark is darker than that of the

branches and limbs, but exceptions to this occur. Moreover, the

color of the inner bark is likewise characteristic of certain species.

The inner bark of the Black Oak {Quercus velutina) is yellow,

while that of Hemlock is purplish red. Butternut has a yellow

inner bark from which a yellow dye may be obtained. The bark

of many species is a source of valuable forest products such as

tannin, paper and rope fibers, dyes and cork.
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LEAF KEY TO THE SPECIES

PAGE
1. Foliage persistent through the winter 2

1. Foliage deciduous 19

2. Leaves j of an inch or less in width 3

2. Leaves h of an inch or more in width 17

3. Leaves in fascicles of 2-5 4

3. Leaves opposite or in spirals 10

4. Leaves in fascicles of 5; fascicle-sheaths deciduous Pinus Strobus77

4. Leaves in fascicles of 2 or 3; fascicle-sheaths persistent 5

5. Leaves in fascicles of 3 6

5. Leaves in fascicles of 2 7

6. Leaves flexible; foliage bluish green; buds obtuse Pinus echinata 85

6. Leaves rigid ; foliage yellowish green ; buds acute Pinus rigida 79

7. Leaves 3 or more inches long 8

7. Leaves not over 3 inches long 9

8. Leaves serrulate Pinus resinosa 87

8. Leaves entire Pinus echinata 85

9. Leaves |-U inches long, serrulate, flexible; buds acute Pinus virginiana 81

9. Leaves l§-3 inches long, entire, rigid; buds obtuse Pinus Banksiana 83

10. Leaves in spirals, linear or acicular 11

10. Leaves opposite, awl-shaped or scale-hke 15

11. Leaves 4-angled, stomatiferous on all sides; foliage with a prickly feel ... 12

1 1. Leaves flattened, with two stomatiferous lines below; foliage without prickly

feel 14

12. Twigs glabrous Picea canadensis 91

12. Twigs pubescent 13

13. Foliage biuish green Picea mariana 95

13. Foliage yellowish green Picea rubra 93

14. Leaves sessile, in falling leaving circular scars Abies balsamea 97

14. Leaves jointed to short persistent sterigmata, in falling leaving a raised

scar Tsuga canadensis 99

15. Sprays not flattened Juniperus virginiana 105

15. Sprays flattened; branchlets appearing as in one plane IG

16. Foliage bluish green; median leaves taper-pointed; lateral leaves with

rounded keel Chamaecyparis thyoides 101

1(). B'oliage yellowish green; median leaves abruptly pointed; lateral leaves

with acute keel Thuja occidentalis 103

17. Leaf-margin with distant spinose teeth Ilex opaca 287

17. Leaf-margin entire : \^
18. Leaves 3-4 inches long, flat; midribs impressed above. . .Kalmia latifolia 323

18. Leaves 4-11 inches long, the margin revolute; midribs rounded above. .

Rhododendron maximum 321

19. Leaves needle-shaped, borne in many-leaved fascicles on short lateral spurs

and singly in spirals on the twigs of the season Larix laricina 89

19. Leaves not needle-shaped 20

20. Leaves opposite or whorled 21

20. Leaves alternate 39

21. Leaves simple • 22

21. Leaves compound 34

22. Margin entire or nearly so (rarely sparingly lobed toward the base) . . 23

22. Margin toothed or sinuately lobed 26

23. Leaves 2-5 inches long Cornus florida 315

23. Leaves 5-14 inches long 24

24. Leaves deeply heart-shaped at the base Paulownia tomentosa 335

24. Leaves rounded or shallowly heart-shaped at the base .25

25. Leaves light green, thin, acute at the apex Catalpa bignonioides 337

25. Leaves dark green, thick, acuminate at the apex Catalpa speciosa 339

• 26. Leaves pinnately veined, not lobed 27

26. Leaves palmately veined and lobed 29
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LEAF KEY TO THE SPECIES— (Continued) page

27. Leaves broadly ovate to oval ; lateral veins prominently arcuate

Rhamnus cathartica 305
27. Leaves ovate toelli ptical, oval or obovate; lateral veins not prominently

arcuate 28
28. Leaves abruptly acuminate at the apex Viburnum Lentago 341
28. Leaves rounded or acute at the apex . . .

.' Viburnum prunifolium 343
29. Leaves 3-lobed near the apex; lobes finely doubly serrate

Acer pennsylvanicum 289
29. Leaves 3-7 lobed ; lobes not finely serrate 30

30. Leaves glabrous or nearly so beneath 31

30. Leaves pubescent beneath 33
31. Leaves pale green beneath; leaf-lobes sinuately toothed Acer saccharum 293
31. Leaves greenish white or silvery white beneath; leaf-lobes coarsely dentate or

serrate 32
32. Sides of terminal lobe converging Acer rubrum 299
32. Sides of terminal lobe diverging .\cer saccharinum 297

33. Leaves membranous; leaf-lobes coarsely crenate-serrate Acer spicatum 291
33. Leaves rather thick; leaf-lobes entire or somewhat undulate

Acer saccharum, var. nigrum 295
34. Leaves palmately compound ; leaflets 5-7 Aesculus Hippocastanum 303
34. Leaves pinnately compound or in part decompound 35

35. Leaflets 3-5 (rarely 7 or 9), coarsely and irregularly serrate above the middle,

lobed or divided Acer Negundo 301
35. Leaflets 5-11, obscurely or sharply serrate, with fine remote teeth 36

36. Leaflets sessile on the rachis Fraxinus nigra 333
36. Leaflets stalked 37

37. Leaf-rachis pubescent Fraxinus pennsylvanica 329
37. Leaf-rachis glabrous 38

38. Leaflets obscurely crenulate-serrate, pale white beneath
Fraxinus americana 327

38. Leaflets sharply serrate, light green beneath
Fraxinus pennsylvanica, var. lanceolata 331

39. Leaves simple 40
39. Leaves compound 151

40. Leaf-margin entire 41

40. Leaf-margin not entire 56
41. Leaves prevailingly linear-lanceolate or lanceolate to narrowlj^ elliptic,

spatulate, or narrowly obovate 42
41. Leaves prevailingly ovate, oval-eUiptical or obovate 46

42. Leaves minutely downy and rugose-veined above Salix rostrata 123
42. Leaves smooth or nearly so above, not rugose-veined 43

43. Leaves subopposite, oblanceolate to spatulate Salix purpurea 125
43. Leaves distinctly alternate 44

44. Leaves oblong-lanceolate to narrowly elliptic or obovate, white glaucous

beneath 45

44. Leaves linear-lanceolate to oblong, pale green beneath . . Quercus phellos 199

45. Leaves conspicuously reticulate-venulose; secondary veins arcuate
Salix discolor 121

45. Leaves not conspicuouslj' reticulate-venulose; secondary veins not arcuate.

.

Magnolia virginiana 217

46. Leaves broadly ovate to reniform, palmately 5-7 nerved; petioles

thickened at the top Cercis canadensis 271

46. Leaves ovate to elliptical, oval, or obovate, with primary midrib and
secondary veins; petioles not thickened at the top 47

47. Petioles exuding a milky juice when broken Madura pomifera 209
47. Petioles not exuding a milky juice when broken 48

48. Petioles §-| of an inch long 49

48. Petioles f-4 inches long 52

49. Leaves obovate to obovate-lanceolate, tapering at the base. . Asimina triloba 223

49. Leaves oblong to oval or broadly obovate, rounded or acute at the base. .50

50. Leaves thin, pale green below, 4-10 inches long.. . .Magnolia acuminata 219

50. Leaves thick, pale glaucous below, 3-0 inches long. . Magnolia virginiana 217

51. Leaves lustrous green above, thick, 2-4 inches long Pyrus communis 231
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51. Leaves dull green above, thin. 4-10 inches long Sas.safras variifolium 235
Magnolia acuminata 219

52. Petioles ciliate. often winged-margined .Nyssa sylvatioa 319
52. Petioles pubescent or hairy, not winged-margined 53

53. Petioles slender, 14-2 inches long 54
53. Petioles stout. j-U (rarely 2) inches long 55

54. Petioles terete, exuding a milky juice when broken . . . Madura pomifera 209
54. Petioles grooved, not exuding a milky juice when broken

Cornus alternifolia 317
55. Leaves |-3 inches long, close white-woo' ly eneath Pjtus Malus 235
55. Leaves 3-7 inches long, pale green and pubescent beneath

Diospyros virginiana 325
56. Leaf-margin lobed, cleft or divided; lobes entire or variously indented. . 57
56. Leaf-margin serrate, dentate or otherwise shallowly indented 75

57. Leaves palmately veined 58
57. Leaves pinnately veined 60

58. Leaf-lobes 5-7, finely serrate Liquidambar Styraciflua 227
oS. Leaf-lobes 3-5, sinuately dentate with remote teeth 59

59. Leaves 4-7 inches long, pale pubescent on the veins beneath
Platanus occidentalis 229

59. Leaves 2-4 inches long, white velvety-tomentose beneath
Populus alba, var. nivea 127

60. Leaf-lobes bristle-pointed 61

60. Leaf-lobes not bristle-pointed 65
61. Leaves broadly wedge-shaped, 3-5 lobed at the summit

Quercus marilandica 197

61. Leaves pinnatifid or pinnately lobed 62
62. Longest lobes of the leaf about equaling the breadth of the broadish

middle portion of the leaf Quercus rubra 187

Quercus rubra, var. ambigua 193
62. Longest lobes of the leaf 2-6 times as long as the breadth of the narrow

middle portion of the leaf 63
63. Leaves coriaceous, very lustrous above; petioles l|-6 inches long

Quercus velutina 195

63. Leaves membranous, somewhat lustrous above; petioles l"^^ inches long. .64

64. Leaves broadly oval to obovate; leaf-bases prevaihngly cuneate
Quercus palustris 189

64. Leaves oval to broadlj' obovate; leaf-base prevailingly obtuse or truncate

Quercus coccinea 191

65. Leaves truncate or broadly notched at the apex, sinuately 4-lobed

Liriodendron tulipifera 221

65. Leaves angled or rounded at the apex, variously lobed 66
66. Petioles exuding a milky juice when broken 67
66. Petioles not exuding a milky juice when broken 69

67. Leaves velvety-tomentose beneath; petioles 2-4 inches long

Broussonetia papyrifera 211

67. Leaves more or less pubescent beneath; petioles j-lj inches long 68
68. Leaves broadly ovate to ovate-orbicular, membranous, dull above.

conspicuously reticulate-veined Morus rubra 213
68. Leaves ovate to ovate-oval, firm, somewhat lustrous above, not con-

spicuously reticulate-veined Morus alba 215
69. Petioles 1^-2^ inches long 70
69. Petioles ^-Ij inches long 71

70. Leaves 3-lobed; margin incised-serrate Pyrus coronaria 233
70. Leaves shallowly 8-10 lobed; margin doubly serrate

Crataegus pedicellata 243
71. Leaves mitten-shaped or obovate and trilobed at the top

Sassafras variifolium 225
71. Leaves lyrate or sinuate-pinnatifid 72

72. Mature leaves glabrous beneath Quercus alba 175

72. Mature leaves pubescent or tomentose beneath 73
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73. Leaves with scattered stellate hairs above, rusty pubescent beneath; upper
leaf-lobes usually cruciate Quercus stellata 177

73. Leaves glabrous or pilose above, white pubescent or tomentose below ; terminal

leaf-lobe much the larger 74

74. Leaves pale or somewhat downy beneath Quercus macrocarpa 179

74. Leaves white-hoary beneath Quercus bicolor 181

75. Leaves prevailingly linear-lanceolate and narrowly ovate to oblong, narrowly

obovate or spatulate 76

75. Leaves prevaihngly ovate, oval, elhptical or broadly obovate 98
76. Leaves coarsely serrate or coarsely sinuate-crenate 77
76. Leaves finely serrate, crenate, or sub-entire 79

77. Teeth acute 78
77. Teeth obtuse Quercus Prinus 185

78. Leaf-blade thin, smooth beneath; petioles stout, about k inch long

Castanea dentata 173

78. Leaf-blade thick, pale silvery-pubescent beneath; petioles slender, f-l|
inches long Quercus Muhlenbergii 183

79. Leaf-margin subentire or faintly toothed SO

79. Leaf-margin distinctly toothed 83

80. Leaves minutely downy and rugose veined above Salix rostrata 123

80. Leaves glabrous above, not rugose-veined 81

81. Leaves linear-lanceolate to linear-oblong, eUiptic or narrowly obovate; leaf-

margin revolute 82

81. Leaves oblanceolate to spatulate; leaf-margin not revolute. . Salix purpurea 125

82. Leaves pale white-glaucous beneath; apex acute Salix discolor 121

82. Leaves pale green and generally smooth beneath; apex bristle-tipped. . .

Quercus phellos 1S9

S3. Leaves glaucous or white-hairy beneath 84

83. Leaves not whitened beneath, glabrous or pubescent 89

84. Leaves pubescent beneath 85
84. Leaves glabrous beneath 86

85. Leaves rugose-veined above; margin remotely serrate Salix rostrata 123

85. Leaves not rugose-veined above; margin finely serrate

Salix alba. var. vitellina 117

86. Leaf margin irregularly crenate-serrate, revolute Salix discolor 121

86. Leaf margin finely serrate, not revolute 87

87. Leaves thin ; apex long attenuate 88

87. Leaves semi-coriaceous; apex acute or acuminate Salix fragilis 1 1'l

88. Petioles glandular above, inserted obliquely, generally ^ inch or less in

length Salix babylonica 1 19

88. Petioles not glandular, widely divergent, generally 5 inch or more in

length Salix amygdaloides 109

89. Leaves rugose-veined above; margin revolute Salix rostrata 123

89. Leaves not rugose-veined above ; margin not revolute 90

90. Leaves coriaceous, very lustrous and appearing as though varnished. .91

90. Leaves membranous to thick, dull or somewhat lustrous 92

91. Leaves ovate, oblong-ovate, or obovate; apex acute Sahx pentandra HI
91. Leaves lanceolate to ovate-lanceolate; apex attenuate Salix lucida 113

92. Leaf-margin doubly serrate 93

92. Leaf-margin serrate or crenate-serrate 94

93. Leaves oblanceolate to obovate, with acute apex and tapering base

Prunus instititia 251

93. Leaves elhptical to narrowly obovate, with acuminate apex and acute or

rounded base Prunus americana 261

94. Leaf-margin irregularly serrate Prunus Cerasus 257

94. Leaf-margin regularly serrate 95

95. Leaf-blade tapering at the base Prunus Persica 265

95. Leaf-blade rounded or obtuse at the base 96

96. Leaves f-l| inches wide; petioles | inch or more in length 97

96. Leaves f-J inches wide; petioles less than 5 inch in length. .Sahx nigra 107

97. Leaves oblong-lanceolate, thin-textured Prunus pennsylvanica 249
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97. Leaves lanceolate-oblong, oval, or lance-obovate, thick textured

Prunus serotina 245
98. Leaf-petioles exuding a milky juice when broken 99
98. Leaf-petioles not exuding a milky juice when broken 101

99. Leaf-blades velvety tomentose below ; petioles usually 2-4 inches long

Broussonetia papyrifera 211
99. Leaf-blades pale pubescent or nearly glabrous below; petioles less than 2

inches long 100

100. Leaves broadly ovate to ovate-orbicular, membranous, dull above,

conspicuously reticulate-veined Morus rubra 21.3

100. Leaves ovate to ovate-oval, firm, somewhat lustrous above, not con-

spicuously reticulate-veined Morus alba 215
101. Leaf-blades inequilateral or oblique at the base 102

101. Leaf-blades not inequilateral or oblique at the base 112

102. Leaves ovate-lanceolate to broadly ovate, oval or orbicular; margin
serrate 103

102. Leaves ovate to ovate-oblong, elliptical or obovate; margin doubly
serrate 106

103. Leaf-blade conspicuously reticulate-veined; petioles less than one inch long.

Celtis occidentalis 207
103. Leaf-blade not conspicuously reticulate-veined; petioles 1-3 inches long. . 104

104. Leaves smooth below aside from tufts of hairs in axils of prominent
veins Tilia americana 307

104. Leaves pubescent beneath 105

105. Leaves grayish green beneath, densely pubescent TiHa. Michauxii 309
105. Leaves grayish white pubescent beneath. .Tilia heterophylla, var. Michauxii 311

106. Leaves thick; margin coarsely doubly serrate 107

106. Leaves thin, margin finely doubly serrate 109

107. Leaves exceedingly rough-papillose above Ulmus fulva 201

107. Leaves smooth or nearly so above 108
108. Leaves oval to obovate-oblong, dull and somewhat scabrous above. . . .

Ulmus americana 203
108. Leaves oblong-oval to obovate, smooth and lustrous above

Ulmus racemosa 205
109. Leaves bright green above; base generally heart-shaped Betula lenta 161

109. Leaves dull green above; base rounded or shallowly heart-shaped 110

110. Petioles about J of an inch long Ostrya virginiana 157

110. Petioles more than j of an inch long HI
111. Petioles §-5 of an inch long Carpinus caroliniana 159
111. Petioles j-1 inch long Betula lutea 163

112. Petioles 1 inch or less in length 113

112. Petioles more than 1 inch in length 139

113. Leaf-margin coarsely indented; teeth acute or rounded 114

113. Leaf-margin finely indented or at least with fine secondary teeth; teeth

acute or rounded 118

114. Leaf-margin coarsely serrate or dentate 115

114. Leaf-margin coarsely sinuate or undulate-crenate 117

115. Leaf-margin undulate-dentate; leaves lustrous above Nyssa sylvatica 319
115. Leaf-margin coarsely serrate; leaves dull above 116

116. Leaves membranous, smooth below; petioles about ^ inch in length. . . .

Castanea dentata 173

116. Leaves thick, pale silvery pubescent below; petioles j-1 inch in length

Quercus Muhlenbergii 183

117. Leaf-margin undulate-crenate Quercus Prinus 185
117. Leaf-margin sinuately-crenate Quercus macrocarpa 179

118. Leaf-margin doubly serrate 119

118. Leaf-margin serrate or crenate (sometimes obscurely doubly serrate in

Primus virginiana) 126
119. Leaves with 8 or more pairs of prominent secondary veins 120

111). Leaves with 7 or less pairs of prominent secondary veins 125

120. Petioles less than 5 of an inch in length 121

120. Petioles 5 of an inch or more in length 122
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121. Petioles about j of an inch in length Ostrya virginiana 157

121. Petioles about J of an inch in length Carpinus caroliniana 159

122. Leaves ovate to elliptical, oval or obovate; leaf base rounded or some-
what cordate 123

122. Leaves rhombic-ovate; leaf-base cuneate or subtruncate. . Betula nigra 16)

12.3. Leaves ovate-oval to oblong or obovate, 1 3/5-4 inches long: margin
obscureh' doubly serrate Amelanchier canadensis 24

1

123. Leaves ovate to oblong-ovate or elliptical, 2|-6 inches long; margin
obviously double serrate 124

124. Leaves bright green above, thickish; base generally heart-shaped. . . .

Betula lenta 161

124. Leaves dull green above, membranous; lase rounded or somewhat
heart-shaped Betula lutea 163

125. Leaves triangular to rhombic-ovate, very taper-pointed; petioles slender,

j-1 inch long Betula populifoha 167
Betula nigra 165

125. Leaves ovate, somewhat taper-pointed; petioles stout, ^-f of an inch long. .

Betula alba, var. papyrifera 169

126. Lateral veins prominently arcuate, extending from near the base nearly

to the apex Rhamnus cathartica 305
126. Lateral veins not prominently arcuate 127

127. Leaves round-ovate to orbicular 128

127. Leaves ovate-lanceolate to oval, oblong, or obovate 129

128. Foliage fragrant, somewhat glaucous; petioles terete. Prunus Mahaleb 253
128. Folia-ge neither fragrant nor glaucous; petioles conspicuously flattened. .

Populus tremuloides 129

129. Petioles glandular at the top, generally with cherry taste 130

129. Petioles eglandular, without cherry taste 134

130. Leaves smooth above, glabrous or sparingly pubescent on the veins

below 131

130. Leaves somewhat rugose above, pubescent below Prunus nigra 259
Prunus domestica 263

131. Leaf-margin regularly serrate 132

131. Leaf-margin irregularly serrate or crenate-serrate 133

132. Leaves oblong-lanceolate to oval, or lance-obovate; serrations blunt,

incur\'ed, glandular Prunus s rotina 245

Prunus pennsy^vanica 249

132. Leaves ovate to elliptical or obovate; serrations attenuate, asclending,

eglandular Prunus virginiana 247

133. Leaves ovate, oblong, oval, or obovate, thin and rather flaccid

Prunus avium 255
Pninus nigra 259

133. Leaves ovate lanceolate to narrowly obovate, thick and firm

Prunus Cerasus 257

1.34. Leaves pubescent beneath 135

134. Leaves glabrous beneath aside from the veins or veins axils 137

135. Leaves close white-woolly pubescent beneath; petioles f-2 inches in length. .

Pyrus Malus 235

135. Leaves pale greenish or grayish pubescent beneath; petioles 5-I inch long .
136

136. Leaves minutely downy and rugose-veined above Salix rostrata 123

136. Leaves glabrous and somewhat rugose above Prunus nigra 259
Prunus domestica 263

137. Leaves white glaucous beneath Salix discolor 121

137. Leaves pale green beneath 138

138. Leaves thin, with tufts of hairs in the vein axils on the lower side;

petioles about j inch in length Fagus grandifolia 171

138. Leaves thick, without axillary tufts of hairs; petioles 5-I inch in

length Amelanchier canadensis 241

139. Petioles conspicuously flattened 140

139 Petioles terete or nearly so 142

140. Leaves deltoid or deltoid-ovate Populus deltoides 139

140. Leaves ovate to orbicular 141
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141. Leaves 3-6 inches in diameter; margin coarsely dentate
Populus grandidentata 131

141. Leaves l|-3 inches in diameter; margin finely serrate. . Populus tremuloides 129

142. Margin serrate or crenate 143

142. Margin undulately or sinuately dentate 150

143. Leaves narrowly ovate to ovate elliptical or oval; serrations fine 144

143. Leaves oblong, lanceolate or obovate; serrations coarse

Quercus Muhlenbergii 1S3

144. Mature leaves pubescent beneath 145

144. Mature leaves smooth or somewhat hairy on the veins beneath. . . . 146

145. Leaves appressed pubescent beneath; leaf-margin obscurely crenulate

Cornus alternifolia 317

145. Leaves white woolly-pubescent beneath; leaf margin irregularly serrate. .

Pyrus Malus 235
1 46. Margin incised-serrate Pyrus coronaria 233
146. Margin not incised-serrate 147

147. Petioles hairy 148

147. Petioles glabrous 149

148. Leaves 3-6 inches long, lustrous above, ciliate on the margin
Populus candicans 137

148. Leaves 4^8 inches long, dull above, not ciliate on the margin
Populus heterophylla 133

149. Leaves ovate-lanceolate to ovate, 3-6 inches long, more or less rusty below. .

Populus balsamifera 135

149. Leaves ovate-oblong to oval, 2-4 inches long, not rusty below
Pyrus communis 231

150. Leaves white velvety-tomentose below Populus alba 127

150. Leaves light green and quite smooth below Nyssa sylvatica 319

151. Leaves pinnately compound 152

151. Leaves bipinnately compound 171

152. Leaves trifoliate Ptelea trifoliata 275

152. Leaves 5 or more foliate 153

153. Leaf-rachis winged Rhus copallina 283

153. Leaf-rachis not winged 154

154. Leaflets entire-margined 155

154. Leaflets not entire-margined 157

155. Leaves 1-3 feet long; leaflets 13-41 Ailanthus glandulosa 277

155. Leaves 7-14 inches long, leaflets 7-19 156

156. Leaflets obovate-oblong, coriaceous, acute at the apex, 3-4 inches

long Rhus Vernix 285

156. Leaflets ovate-oblong to elliptical, thin, mucronate or retuse at the

apex, 1-2-2 inches long Robinia Pseudo-Acacia 273

157. Leaflets 5-9 158

157. Leaflets 9-41 162

158. Three upper leaflets conspicuously larger than the others 159

158. Three upper leaflets not conspicuously larger than the others 160

159. Leaflets generally 5, glabrous or puberulous below Carya ovata 145

159. Leaflets generally 7, soft pubescent below Carya laciniosa 147

160. Leaflets glabrous or nearly so below; leaf-rachis smooth 161

160. Leaflets pubescent below; leaf-rachis pubescent Carya alba 149

161. Leaflets chiefly 5 or 7, oblong- or obovate-lanceolate Carya glabra 153

Carya microcarpa 151

161. Leaflets chiefly 9, lanceolate or oblong-lanceolate Carya cordiformis 155

162. Leaflets even in number 163

162. Leaflets odd in number 165

1 63. Leaves 6-8 inches long, leaflets 1-2 inches long Gleditsia triacanthos 269

163. Leaves 1-3 feet long; leaflets 2-5 inches long 164

164. Leaflets sharply serrate except at the base, sessile or sub-sessile . . .

Juglans nigra 14;^

164. Leaflets entire except for a few coarse teeth toward the base, short

stalked Ailanthus glandulosa 277

165. Leaves 6-10 inches long 166
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165. Leaves 8 inches to 3 feet long 167

166. Leaflets oblong to oblong-lanceolate, blunt or acute at the apex
Pyrus Aucuparia 239

166. Leaflets lanceolate, acuminate at the apex Pyrus americana 237
167. Leaflets entire except for a few coarse teeth toward the base, short stalked. .

Ailanthus glandulosa 277
167. Leaflets sharply serrate at least toward the apex, sessile or sub-sessile. . . . 168

168. Leaf-rachis glabrous Rhus glabra 281

168. Leaf-rachis pubescent 169

169. Leaflets pubescent beneath 10
169. Leaflets glabrous or puberulous beneath Rhus typhina 279

170. Leaflets 13-23, lustrous above, 1-1 J inches wide Juglans nigra 143

170. Leaflets 11-17, rugose above. I5-2 inches wide Juglans cinerea 141

171. Leaves 6-8 inches long; leaflets less than 1 inch in length

Gleditsia triacanthos 269
171. Leaves 1-4 feet long; leaflets 1 inch or more in length 172

172. Leaflets ovate to oval, entire Gymnocladus dioica 267
172. Leaflets broadly ovate to lanceolate, finely serrate Aralia spinosa 313
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1. Fruit simple, arising from a single pistil 2
1 . Fruit compound, * arising from several pistils or flowers 75

|2. Fruit drv 3
'2. Fruit fleshy 43

3. Fruit dehiscent 4
3. Fruit indehiscent 22

4. Fruit a bony nut with a dehiscent involucre or husk 5
4. Fruit not a bony nut 12

f). Involucre prickly 6
.5. Involucre not prickly 7

6. Nut trigonous; burr stalked; spines simple Fagus grandifolia 171

(). Nut ovoid, laterallj' compressed; burr sessile; spines branched
Castanea dentata 173

7. Husk 4-valved to the base; valves rather thick and woody at maturity. . . .8

7. Husk 4-vah-ed onh- to the middle or rarely to the base; valves thin and some-
what friable at maturity 11

8. Fruit 4-1 inch in diameter Carya microcarpa 151

8. Fruit 1-21 inches in diameter 9
9. Nut white or yellowish 10

9. Nut brownish Carya alba 149

10. Fruit globular or depressed; nut barelj^ mucronate Carya ovata 145

10. Fruit ovoid; nut usually strongly pointed at both ends
Carya laciniosa 147

1 1. Fruit pyriform to ovoid; shell thick Carya glabra 153

11. Fruit ellipsoid; shell thin Carya cordiformis 155

12. Fruit a legume 13

12. Fruit a capsule 16

13. Legume 12-18 inches long, twisted, reddish or purpUsh brown
Gleditsia triacanthos 269

13. Legume less than 1 1 inches long, not twisted 14

14. Legume thick and woody; seeds about f of an inch long
Gymnocladus dioica 2G7

14. Legume thin and coriaceous; seeds less than 5 of an inch long 15

15. Seeds reniform, orange-brown with darker mottlings

Robinia Pseudo-Acacia 273

15. Seeds broadly ovate, chestnut-brown Cercis canadensis 271

16. Fruit spiny; seeds without appendages Aesculus Hippocastanum 303

16. Fruit not spiny; seeds with app>endages 17

1 7. Seeds comose 18

17. Seeds winged 19

18. Capsule subtended by persistent disk Populus species 353

18. Capsule not subtended by persistent disk Salix species 352

19. Capsule linear, subterete, 5 or more inches long Catalpa speciosa 339
Catalpa bignonioides 337

19. Capsule globose to oblong-ovoid, not over 2 inches long 20

20. Capsule 2-celled, loculicidally dehiscent; seeds lace-winged
Paulownia tomentosa 335

20. Capsule 5-celled, septically dehiscent; seeds winged at the ends 21

21. Capsule globose, about 3/16 of an inch long Kalmia latifolia 323

21. Capsule oblong-ovoid, about ^ of an inch long. . . .Rhododendron maximum 321

22. Fruit a samara 23

22. Fruit a nut or dry leathery drupe 36

* The interpretation of the structures which enter into the fruit is of necessity more
or less arbitrary. A compound fruit is here interpreted as one arising from several

pistils in the same flower or from a cluster of flowers which in fruit give rise to structures

which cohere or at least overlap.
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23. Fruit a double samara or key 24
23. Fruit a single samara 29

24. Fruit in racemose clusters 25
24. Fruit in corymbose or umbellate clusters 27

25. Wings 1^-2 inches long Acer Negundo 301
25. Wings 1 inch or less in length 26

26. Wings about J of an inch long, slightly divergent Acer spicatum 2^1
26. Wings about f of an inch long, widely divergent . . Acer pennsylvanicum 289

27. Fruit maturing in spring or early summer 28
27. Fruit maturing in the autumn Acer saccharum 293

Acer saccharum, var. nigrum 295
28. Wings 5-I inch long, slightly divergent Acer rubrum 299
28. Wings 1-2 inches long, widely divergent Acer saccharinum 297

29. Samara 2-celled and 2-seeded Ptelea trifoliata 275
29. Samara 1-celled and 1-seeded 30

30. Wing terminal 31

30. Wing surrounding the seed 33
31. Wing rounded or acute at the apex Fraxinus pennsylvanica 329

Fraxinus pennsylvanica, var. lanceolata 331

31. Wing emarginate or rarely pointed at the apex 32
32. Samara oblong to linear-spatulate ; apex pointed or emarginate

Fraxinus americana 327
32. Samara lanceolate-oblong to linear-oblong; apex conspicuously

emarginate Fraxinus nigra 333
33. Fruit in paniculate clusters; samaras oblong-linear, 1^-2 inches long

Ailanthus glandulosa 277
33. Fruit in racemose or umbellate clusters; samaras oval-orbicular to obovate-

oblong less than 1 inch long 34
34. Margin of samara not ciliate; seminal cavity pubescent on the face. . . .

Ulmus fulva 201

34. Margin of samara ciliate 35

35. Surface of samara pubescent Ulmus racemosa 205

35. Surface of samara glabrous Ulmus americana 203

36. Fruit a nut subtended by a cup-like or foliaceous involucre 37

36. Fruit a leathery drupe or drupaceous nut 39

37. Involucre cup-like; fruit an acorn 38

37. Involucre foliaceous, trilobed Carpinus carohniana 159

38. Acorns maturing at the end of the first season: shell of nut glabrous on
the inner surface White Oaks 360

38. Acorns maturmg at the end of the second season; shell of nut silky-

tomentose on the inner surface Red or Black Oaks 360

39. Fruit less than 5 of an inch long 40

39. Fruit over 1 inch long 42

40. Fruit in cymose clusters, adnate to a ligulate bract 41

40. Fruit solitary Celtis occidentalis 207

41. Fruit ovoid Tilia americana 307

41. Fruit globose or subglobose Tilia heterophylla, var. Michauxii 31

1

Tiha Michauxii 309

42. Nut ovoid or ellipsoid, 2-celled at base Juglans cinerea 141

42. Nut globose or rarely oblong, 4-celled at base Juglans nigra 143

43. Fruit a pome 44
43. Fruit a drupe or berry 50

44. Fruits in racemose clusters; pome 10-celled Amelanchier canadensis 241

Amelanchier laevis 241

44. Fruits not racemose
;
pome 1-5 celled 45

45. Mature carpels papery or soft-cartilaginous 46

45. Mature carpels hard and bony, forming nutlets in fruit

Crataegus pedicellata 243

46. Fruit pyriform or subglobose; flesh with stone cells. . . .Pyrus communis 231

46. Fruit globose or depressed globose 47

47. Fruit 3 of an inch or less in diameter, bright red 4S
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47. Fruit over ^ of an inch in diameter, yellowish green or reddish in the autumn

49
48. Fruit about I of an inch in diameter Pjtus Aucuparia 239
48. Fruit about j of an inch in diameter Pyrus americana 237

49. Fruit long-stalked, yellowish green, fragrant P\tus coronaria 233
49. Fruit short-stalked, yellowish green or reddish, not perceptibly fragrant

Pyrus Malus 235
50. Seeds or nutlets two or more (rarely one by abortion) 51
50. Seed or nutlet one 55

51. Fruit J of an inch or less in length 52
51. Fruit 1 inch or more in length 54

52. Fruit dull red or yellowish, chiefly solitary * Ilex opaca 287
52. Fruit black, in axdUary or terminal clusters 53

53. Fruits numerous in a terminal compoimd panicle, 3-5 angled
Araha spinosa 313

53. Fruits in a.xillary clusters of 2-5, not angled Rhamnus cathartica 305
54. Mature fruit dark brown, oblong-cylindric to oval, 3-5 inches long. . . .

Asimina triloba 223
54. Mature fruit pale orange, depressed-globose to obovate-oblong, 1-1 § inches

long DiospjTos \-irginiana 325
55. Fruits in capitate or paniculate clusters 56
55. Fruits soHtary or in umbellate, cymose or racemose clusters 61

56. Fruit ivory to tawny-white or dark blue 57
56. Fruit bright red 58

57. Fruit striated, in dropping axillary panicles Rhus Vemix 285
57. Fruit smooth, in long-stalked clusters of 1-3 Nyssa sylvatica 319

58. Fruit in terminal capitate clusters ; stone 2-celled and 2-seeded

Comus florida 315
58. Fruit in paniculate clusters; stone 1-celled and 1-seeded 59

59. Fruit in narrow, somewhat open terminal panicles Rhus glabra 281
59. Fruit in stout, dense panicles 60

60. Drupe oval or slightly ovate Rhus copallina 283
60. Drupe depressed-globular or hemispherical Rhus tj-phina 279

61. Fruit laterally grooved 62
61. Fruit not laterally grooved 66

62. Fruit velvetj'-tomentose; stone deeply wrinkled and pitted

Primus Persica 265
62. Fruit glabrous; stone not deeply '.vrinkled or pitted 63

63. Fruit orange to dark red in color 64
63. Fruit blue to black in color 65

64. Fruit l-lj inches long Primus nigra 259
64. Fruit f-1 inch long Primus americana 261

65. Fruit 1 inch long, without bloom Prunus domestica 263
65. Fruit h of an inch long, glaucous Prunus instititia 251

66. Stone conspicuously compressed Viburnum Lentago 341
Viburnum prunifohum 343

66. Stone terete or but sUghtly compressed 67
67. Stone 2-celled and 2-seeded Comus alternifoha 317
67. Stone 1-celled and 1-seeded 68

68. Fruits in racemose clusters 69
68. Fruits soUtary or in umbellate clusters. 71

69. Fruit oblong, dark blue Sassafras variifohum 225
69. Fruit globose, dark crimson or nearly black 70

70. Fruit subtended by persistent calyx Prunus virginiana 247
70. Fruit without persistent cah-x Prunus serotina 245

71. Fruit a leathery drupe; flesh thm and dry Celtis occidentaUs 207
71. Fruit a fleshy drupe; flesh juicy 72

72. Fruit hght red, j of an inch or leso in diameter . . . Prunus pennsylvanica 249
72. Fruit dark red or reddish black, ^ of an inch or more in diameter .... 73

73. Fruits in racemose umbels; flesh thin and acrid Prunus Mahaleb 253
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73. Fruits in lateral sessile umbels, rarelj'^ solitarj^ flesh thick and succulent. .74
74. Flesh sweet or but slightlj' acrid Prunus avium 25t
74. Flesh perceptibly acidulous Prunus Cerasus 257

75. Fruit aggregate, arising from the pistils of a single flower 76
75. Fruit multiple, arising from a cluster of flowers 78

76. Fruit a cone of imbricated indehiscent carpels (samaroids)

Liriodendron tulipifera 22

1

76. Fruit a cone-like cluster of coherent follicles 77
77. Fruit oval or irregular, about 2 inches long; follicles scarlet

Magnolia virginiana 217
77. Fruit ovate to oblong, 2J-3 inches long; follicles dark red

Magnolia acuminata 219
78. Fruit fleshy and more or less succulent at maturity 79
78. Fruit dry at maturity 83

79. Fruit subglobose to globular 80
79. Fruit oval-oblong to cylindrical 82

80. Fruit 3-5 inches in diameter, yellowish green Madura pomifera 239
80. Fruit 1 inch or less in diameter 81

81. Fruit dark blue and glaucous, j-j of an inch in diameter
Juniperus Wrginiana 105

81. Fruit reddish, about f of an inch in diameter Broussonetia papyrifera 211
82. Fruit purple, l-lj inches long, succulent and edible Morus rubra 213
82. Fruit white or pinkish, 2/5-4/5 of an inch long, rather dry and

insipid Morus alba 215
83. Fruit subglobose to globular 84
83. Fruit more or less elongated 86

84. Fruit a cone, about \ of an inch in diameter; scales peltate

Chamaecyparis thyoides 101

84. Fruit a head, | of an inch or more in diameter 85
85. Head consisting of many beaked woody capsules; abortive seeds resembling

sawdust Liquidambar Styraciflua 227
85. Head consisting of many achenes, each with a basal ring of hairs

Platanus occidentalis 229
86. Fruit a cone-like aggregate of saccate involucres, resembling the fruit

of the hop Ostrya virginiana 1.57

86. Fruit a cone of imbricated scales 87
87. Cone-scales trilobed, each subtending 3 winged nutlets 88
87. Cone-scales not trilobed, each subtending 1-2 winged seeds 92

88. Cone oblong-ovoid to ovoid-cylindrical 89
88. Cone cylindrical 91

89. Cone slender pedunculate, maturing in the earlj^ summer; wing broader than
the nutlet Betula nigra 1('5

89. Cone short pedunculate, maturing m the autunm; wing not broader than
the nutlet 90

90. Cone-scale puberulous; wing narrower than the nutlet Betula lutea 163

90. Cone-scale glabrous; wing as broad as the nutlet Betula lenta 161

91. Cones about f of an inch in length, spreading or pendant . . Betula populifolia 167

91. Cones 1-2 inches in length, drooping Betula alba, var. papyrifera 169

92. Cone maturing the first season 93
92. Cones maturing the second season 99

93. Cones erect or ascending 94
93. Cones pendant 96

94. Cones g-f of an inch long; cone-scales persistent 95

94. Cones 21-4 inches long; cone-scales deciduous Abies balsamea 97
95. Cone-scales nearly orbicular ; seeds terminally winged Larix laricina 89
95. Cone-scales oblong; seeds laterally winged Thuja occidentalis 103

96. Cones ^-f of an inch long Tsuga canadensis 93
96. Cones |-25 inches long 97

97. Cones cylindrical Picea canadensis 91

97. Cones ovate to ovate-oblong 98
98. Cones brown or reddish brown, lustrous Picea rubra 93
98. Cones grayish browTi, dull Picea mariana 95
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99. Cones cylindrical, long-stalked, 5-11 inches long Pinus Strobus 77
99. Cones ovate-conical to oblong-conical, sessile or nearly sessile, J inches

long 100
100. Cone-scales unarmed Pinus resinosa 87
100. Cone-scales armed with deciduous or persistent prickles 101

101. Cone scales unevenly developed; cones strongly incurved. .Pinus Banksiana 83
101. Cone-scales evenly developed or nearly so; cones not strongly incurved. . 102

102. Seeds nearly oval Pinus \arginiana 81
102. Seeds triangular with rounded sides 103

103. Spine of cone-scale about 1 25 of an inch long, early deciduous
Pinus echinata 85

103. Spine of cone-scale 1/12-| of an inch long, persistent Pinus rigida 79
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1 . Foliage persistent through the winter 2
1. FoHage deciduous 19

2. Leaves J of an inch or less in width 3
2. Leaves h of an inch or more in width 17

3. Leaves in fascicles of 2-5 4
3. Leaves opposite or in spirals 10

4. Leaves in fascicles of 5; fascicle-sheaths deciduous Pinus Strobus 77
4. Leaves in fascicles of 2 or 3 ; fascicle-sheaths persistent 5

5. Leaves in fascicles of 3 6
5. Leaves in fascicles of 2 7

6. Leaves flexible ; foliage bluish green ; buds obtuse Pinus echina a 85
6. Leaves rigid; foliage yellowish green; buds acute Pinus rigida 79

7. Leaves 3 or more inches long 8
7. Leaves not over 3 inches long 9

8. Leaves serrulate Pinus resinosa 87
8. Leaves entire Pinus echinata 85

9. Leaves f-l§ mches long, serrulate, flexible; buds acute Pinus wginiana 81
9. Leaves lj-3 inches long, entire, rigid; buds obtuse Pinus Banksiana 83

10. Leaves in spirals, linear or acicular 11

10. Leaves opposite, awl-shaped or scale-like 15
11. Leaves 4-angled, stomatiferous on all sides; foliage with a prickly feel 12

11. Leaves flattened, with two stomatiferous lines below; foliage without prickly

feel 14
12. T^^-igs glabrous Picea canadensis 91
12. Twigs pubescent 13

1 3. Foliage bluish green Picea mariana 95
13. Foliage yellowish green Picea rubra 93

14. Leaves sessile, in falling leaving circular scars Abies balsamea 97
14. Leaves jointed to short persistent stergimata, in falling lea\'ing a raised

scar Tsuga canadensis 99
15. Sprays not flattened Juniperus virginiana 105
15. Sprays flattened, branches appearing as in one plane 16

16. Fohage bluish green; leaves I/I6-5 of an inch long

Chamaecyparis thj'oide 101

16. Foliage yellowish green; leaves 1/5-j of an inch long. .Thuja occidentalis 103
17. Leaves undulate, with a few spinose teeth Ilex opaca 287
17. Leaves entire-margined 18

18. Leaves 3-4 inches long, flat; midribs impressed above.. . .Kalmia latifolia 323
18. Leaves 4-11 inches long, the margin revolute; midribs rounded above. . .

Rhododendron maximum 321
19. Leaf-scars densely clustered on short lateral spurs or scattered and strongly

decurrent on twigs of the season Larix laricina 89
19. Leaf-scars alternate, opposite or whorled 20

20. Leaf-scars opposite or whorled 21

20. Leaf-scars alternate 37
21. Bimdle-scars in a closed or nearly closed longitudinal ellipse; leaf-scars

orbicular 22
21. Bundle-scars in a lunate or V-shaped line, distinct or confluent 23

22. Ellipse open at the top; pith diaphragmed Paulownia tomentosa 335
22. Elhpse closed at the top; pith homogeneous except at the nodes

Catalpa speciosa, 339
Catalpa bignonioides 337

23. Buds sticky-resinous; twigs stout Aesculus Hippocastanum 303
23. Buds not sticky-resinous; twigs slender or stout 24

24. Bundle-scars one or more, nearlj^ confluent forming a single line 25
24. Bundle-scars 3 or in 3 distinct groups 29

25. Leaf-scars not connected by a transverse line ; terminal buds lacking

Rhamnus cathartica 305
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25. Leaf-scars connected by a transverse line ; terminal bud present 26

26. Ultimate twigs densely velvety-pubescent Fraxinus pennsylvanica 323

26. Ultimate twig* essentially glabrous 27

27. Upper edge of leaf-scar concave or notched; terminal buds obtuse
Fraxinus americana 327

27. Upper edge of leaf-scar essentially straight 28

28. Buds rusty-brown; ridges of mature bark not spongy-corky
Fraxinus pennsylvanica, var. lanceolata 331

28. Buds essentially black ; ridges of mature bark spongy-corky . Fraxinus nigra 333

29. Bud-scales of axillary buds 1-3 pairs 30

29. Bud-scales of axillary buds 4- many pairs 34

30. Axillary buds covered by the persistent bases of petioles. .Cornus florida 315

30. Axillary buds not covered by the persistent bases of petioles 31

31. Buds scurfy Viburnum Lentago 341

Viburnum prunifolium 3 13

31. Buds not scurfy 32

32. Line connecting upper leaf-scars straight or notched; bud-scales 2 pairs;

pith brownish 33

32. Line connecting upper leaf-scars acute or ligulate; bud-scales 3 pairs; pith

whitish Acer Negundo 301

33. Terminal bud smooth and lustrous; young bark with longitudinal white lines.

Acer pennsylvanicum 289
33. Terminal bud with grayish appressed pubescence; young bark without white

lines Acer spicatum 2 91

34. Buds acute, brownish; accessory buds lacking 35

34. Buds obtuse, reddish ; accessory buds usually present 36

35. Buds slightly puberulous Acer saccharum 293

35. Buds hoary-pubescent Acer saccharum, var. nigrum 295

36. Bud-scales usually apiculate; twigs with rank odor when broken
Acer saccharinum 297

36. Bud-scales rarely apiculate; twigs without rank odor when broken
Acer rubrum 293

37. Terminal bud absent 38

37. Terminal bud present 64

38. Stipule-scars absent 39

38. Stipule-scars present 50

39. Bundle-scars 5- many (often nearly confluent in Osage Orange) 40

39. Bundle-scars 1-3 (distinct) 45

40. Leaf-scars deeply V-shaped, nearly surrounding the bud; buds densely

tomentose 41

40. Leaf-scars semicircular to heart-shaped, not extending more than half-way

around the bud 43

41. Twigs glabrous, usually glaucous Rhus glabra 281

41. Twigs not glabrous -42

42. Twigs finely pubescent; juice watery Rhus copallina 283

42. Twigs velvety-hairy; juice milky Rhus typhina 279

43. Buds superposed, sunk in the bark; pith salmon-pink. . . .Gymnocladus dioica 2j7

43. Buds not superposed, exposed; pith white or ochraceous 44

44. Twigs stout, unarmed; pith ochraceous Ailanthus glandulosa 277

44. Twigs slender, usually armed with axillary thorns; pith white
Madura pomifera 203

45. Bundle-scar 1, transversely elongated Diospyros virginiana 325

45. Bundle-scars 3 46

46. Buds subpetiolar, at length breaking through the leaf-scars; stipular

spines usually present Robinia Pseudo-Acacia 273

46. Buds not subpetiolar; leaf-scars below or partly encircling the buds. . .
.47

47. Leaf-scars deeply V-shaped, partly surrounding the buds 48

47. Leaf-scars not deeply V-shaped; buds inserted above the leaf-scars. .• 49

48. Superposed buds distinct, glabrous; twigs often with stout branched

thorns Gleditsia triacanthos 26 )

48. Superposed buds contiguous, pubescent; twigs unarmed, with fetid odor

when bFoken Ptelea trifoliata 275
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49. Buds generally superposed; tw-igs conspicuously zigzag, dotted with numerous
minute white lenticels Cercis canidensis 271

49. Buds not superposed; twigs not conspicuously zigzag. . Prunus (plums) 372
50. Buds sub-petiolar; stipule-scars encircling the twig. Platanus occidentalis 223
oO. Buds not sub-petiolar; stipule-scars not encircling the twig 51

51. Bundle-scars in a closed or nearly closed ellipse 52

51. Bundle-scars scattered or in a single lunate line 53
52. Buds depressed, chiefly lateral to axillary thorns; twigs essentially gla-

brous Madura pomifera 209
52. Buds acute or acuminate; twigs unarmed, pubescent or scabrous

Broussenetia papyrifera 211

53. Visible bud scales 1-3 54

53. Visible bud scales 4— many 57
54. Bundle-scars more than 3. irregularly scattered or clustered 55
54. Bundle-scars 3, in a lunate line 56

55. Buds conspicuously lopsided; twigs usually zigzag, reddish or olive . Tilia species 3S1

55. Buds not conspicuouslj' lopsided ; twigs nearlj^ straight, brownish
Castanea dentata 173

56. Bud-scale one Salix species 352

56. Bud-scales several Betula species 357

57. Bundle-scars more than 3, irregularlj^ scattered or clustered Morus alba 215

57. Bundle-scars 1-3, in a lunate line 58

58. Buds chiefly subopposite; leaf-scars in i phyllotaxy. . Rhamnus cathartica 305

58. Buds distinctly alternate ; leaf-scars not in 5 phyUotaxy 59

59. Bud tips appressed; pith diaphragmed-stufTed Celtis occidentalis 207

59. Bud tips not oppressed: pith homogeneous 60

60. Older twigs with numerous short spurs which are pro\-ided with a

terminal bud and densely covered with leaf-scars; twigs often with

wintergreen flavor Betula species 357

60. Twigs without spurs or wintergreen flavor 61

61. Leaf-scars smooth, covered with a corky la.yer; bundle-scars depressed. . . .62

61. Leaf-scars not smooth, without corkj' layer; bundle-scars raised 64

62. Bud-tips with long rusty hairs; twigs gray, mucilaginous. . . .Ulmus fulva 201

62. Bud-tips without long rustj' hairs; twigs, brownish, not mucilaginous. .63

63. Buds prickly to the touch; twigs often with cork}' ridges. . . .L'lmus racemosa 205

63. Buds acute but not prickly to the touch; twigs without corky ridges. . . .

LTmus americana !-03

64. Buds about \ of an inch long; twigs about 1/12 of an inch thick; bark

hght grayish brown, flaky Ostrya virgin! uia 157

64. Buds about | of an inch long; twigs about 1/25 of an inch thick; bark

bluish gray, smooth and fluted Carpinus carohniana 159

65. Stipule-scars present 66

65. Stipule-.scars absent 75

66. Stipule-scars extending one-half way around the stem or more 67

66. Stipule-scars not extending half way around the stem 69

67. Visible bud-scales many; pith homogeneous Fagus grandifoUa 171

67. ^'isible bud-scales 2, united into a hood; pith diaphragmed-stuffed 68

68. Buds pubescent; leaf-scars mostly lunate Magnolia acuminata 219
Magnolia \-irginiana 217

68. Buds glabrous; leaf-scars mostly orbicular Liriodendron tulipifera 221

69. Bundle-scars scattered; first scale of axillary buds lateral Quercus species 360

69. Bundle-scars 3 or more in a single lunate line; first scale of axil ary buds
anterior 70

70. Terminal buds §-1 inch long, decidedly resinous, fragrant when
crushed 71

70. Terminal buds |-i of an inch long, devoid of resin or but sHghtly

resinous, not conspicuously fragrant when crushed 72

71. Twigs and bud-scales yellowish Populus deltoides 139

71. Twigs and bud-scales usually reddish brown Populus balsamifera 135

Populus candicans 137

72. Twigs of the season white-tomentose, at least toward the tip

Populus alba 127

72. Twigs essentially glabrous 73
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73. Twigs with conspicuously orange-colored pith Populus heterophylla 133

73. Twigs with white pith 74
74. Buds smooth, lustrous, conical, acute Populus tremuloides 129
74. Buds downy, dull, ovate, obtuse Populus grandidentata 131

75. Pith with cross partitions 76

75. Pith homogeneous 79

76. Pith diaphragmed-chambered with thin septa; twigs stout 77
76. Pith diaphragmed-stuffed; twigs slender 78

77. Buds tawny; upper margin of leaf-scar with a fringe of hairs; pith dark
brown Juglans cinerea 141

77. Buds grayish white; upper margin of leaf-scar without hairy fringe; pith light

brown Juglans nigra 143

78. Buds naked, rusty-brown-tomentose ; bundle-scars 5-7. . . Asimina triloba 223

78. Buds scaly, essentially glabrous; bundle-scars 3 Nyssa sylvatica 319

79. Bundle scars 1 ; twigs green, spicy-aromatic Sassafras variifolium 225
79. Bundle-scars more than 1 80

80. Leaf-scars extending nearly aroimd the stem; twigs very stout, with

numerous cortical prickles AraUa spinosa 313
80. Leaf-scars not extending half way around the stem 81

81. Bundle-scars more than 5, irregularly scattered or arranged in a curved

line 82

81. Bundle-scars 3-5, in a lunate line 86
82. Buds small; bark of twigs mottled; pith terete Rhus Vernix 285
82. Buds large; bark of twigs not mottled; pith angular 83

83. Buds bright yellow ; bud-scales 4—6 valvate in pairs Carya cordiformis 155

83. Buds not bright yellow; bud-scales 10 or more, imbricated 84
84. Terminal buds chiefly less than 2/5 of an inch long: bud-scales close,

generally glandular; twigs slender Carya glabra 153

Carya microcarpa 151

84. Terminal buds chiefly more than 2/5 of an inch long; bud-scales rather

loose, essentially glandless; twigs rather stout 85

85. Outer bud-scales early caducous; inner bud-scales pale yellowish gray and
silky Carya alba 149

85. Outer bud-scales persisting through the winter Carya ovata 145

86. Leaf-scars semi-circular to broadly lunate, ji-1/5 of an inch in diameter;

bundle-scars large, annular; older twigs often corky-winged
Liquidambar Styraciflua 227

86. Leaf-scars narrowly lunate or otherwise less than | of an inch in

diameter 87
87. Some of the upper buds more than | of an inch in length 88
87. Upper buds never more than | of an inch in length 89

88. Buds lance-linear; bundle scars 3; pith greenish white, angular. . . .

Amelanchier canadensis 241
Amelanchier laevis 241

88. Buds ovate; bundle-scars 3-5; pith brownish, terete. . . .Pyrus americana 237
Pyrus Aucuparia 239

89. Internodes very unequal; branches much exceeding the parent axis. . . .

Cornus alternifolia 317

89. Internodes essentially equal ; branches shorter than the parent axis 90

90. Terminal bud narrowly ovate, its scales narrow, thickened and usually

3-toothed Pyrus coronaria 233

90. Terminal bud usually broadly ovate or hemispherical, its scales broadly

ovate and thin 91

91. Leaf-scars in | phyllotaxy; bud-scales thick; twigs with long slender, often

falcate thorns Crataegus pedicellata 243

91. Leaf-scars in 2/5 phyllotaxy; bud-scales thin; twigs imarmed or if armed,

with branch-hke spines or spurs 92

92. Buds grayish-white, tomentose, obtuse Pyrus Malus 235

92. Buds brownish, glabrous or shghtly pubescent 93

93. Buds conical; twigs without cherry-taste Pyrus communis 231

93. Buds ovate, somewhat constricted below; twigs generally with cherry taste. .

Prunus (cherries and peach) 372



I think that I shall never see

A poem lovely as a tree.

A tree whose hungry mouth is pressed
Against the earth's sweet flowing

breast

;

A tree that looks at God all day
And lifts her leafy arms to pray

;

A tree that may in summer wear
A nest of robins in her. liair;

Upon whose bosom snow has lain;

Who intimately lives with rain.

Poems are made by fools like me,
Eut only God can make a tree.

By Joyce Kilmer

[73]
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White Pine, Weymouth Pine
Piiius Strobus L.

1. A branch with staminate flowers x %
2. A stamen, front view x o

3. A stamen, lateral view x 5
4. A branch with ovulate flowers x %
5. Cover-scale, lower side x 10

7. A fruiting branch, showing mature cones

second year x ^4

S. A fruiting branch, showing cones, firs

year x %
9. Scale from mature cone, lower side x

6. Ovuliferous and cover-scale, upner side, 10. Scale from mature cone, upper sid(

showing ovules x 10 showing seeds x 1/2

11. Winged seed x 1
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Pinus Strobiis L.

White Pine, Weymouth Pine

Habit— The tallest conifer of New York State, rarely at maturity attaining

a height of 150 feet, usually 80 to 110 feet in height, with a trunk diam-

eter of 3-4 feet. Trees gro'wing in dense stands have small crowns with

boles A^dth little taper and free from branches for a long distance above

the ground. In the open the crown is large and broadly conical; the bole

is often forked, tapers abruptly, and bears whorls of branches (usually in

fives) which persist nearly to the ground.

Leaves— Borne in fascicles of 5, needle-shaped, 3-sided, soft and flexible, blu-

ish-green, 3-5 inches long. New leaves at first surrounded by a deciduous

sheath, attaining full size during August, and persisting through the

second, rarely to the third season.

Flowers— Appearing in late May or early June, monoecious, borne in cones.

Staminate cones clustered at the base of the growth of the season, about %
of an inch long, oval and yellow at maturity. Ovulate cones solitary oi

in small groups near the top of the growth of the season, oblong-cylindric,

about % of an inch in length, stalked, upright, pinkish purple at pollina-

tion.

Fruit —• A cylindrical green cone, 5 to 10 inches long, long-stalked and pen-

dant, attaining full size during July of the second year, turning brown

and opening in the autumn. Opened cones fall during the winter and
following spring. Cone-scales thin, but slightly thickened at the apex,

unarmed. Seeds reddish-brown, winged, about Vi of an inch long.

Winter characters — Branchlets slender, at first green and coated with rusty

tomentum, later smooth and light orange-bro'wn and roughened by the

fascicle-scars. Buds ^/4-^/^ of an inch in length, ovate-oblong, acuminate,

ANath many long-pointed and overlapping scales. Mature bark dark gray,

thick, divided by shallow fissures into broad, continuous ridges.

Habitat — Prefers rich, moist, well-drained soils, but thrives on sandy and

gravelly sites. Found in a Avide range of habitats. Forms nearly pure

stands in many localities; in others in small groves intermixed with

deciduous species.

Range— Eastern Canada, Maine to Minnesota, south along the Alleghany

Mountains to northern Georgia. Zones A, B, C, and D.

Uses —• The most important timber tree of the northeastern states. Wood
light, soft, weak, resinous, straight-grained, easily worked, light brown,

occasionally with a tinge of red, with thin, whitish sapwood. Used for a

great variety of purposes where a soft, easily-worked wood is desired.

White pine is of rapid growth, responds readily to propagation, and is

widely used in reforestation. Planted both here and abroad (Weymouth
Pine) for shade and ornament.



1. A branch with staminate flowers x V.
2. A stamen, front view x 5
3. A stamen, lateral view x .'i

4. A branch with ovulate flowers x V.
5. Cover anil ovuliferoiis scale, lower" side

X 15
6. Ovuliferous scale, upper side, showing

ovules X 15

Pitch Pine
Piuus rig-icUi ALill.

7. A fruiting branch showii
year x lA

8. A fruiting branch showing
second j'ear x %

!> A fascicle showing needh-s
in. Scale from mature cone. 1

11. Scale from mature cone
showing seeds x 1

12. Winged seed x 1

Ig CI

mat

x 1

)Wer
up

>iies, first

ure cones.

side X 1

per side.
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Piims rigida Mill.

Pitch Pine

Habit— A tree occasionanv 70-80 feet in height, usually 40-60 feet tall, with

a trunk diameter of 2-3 feet. Crown in young trees narrowly pyramidal

and open, the horizontal branches stout, rigid, produced in regular, rather

distant whorls. In old trees the cro^\Ti becomes irregular, thin and

rounded, consisting of coarse, gnarled branches, often pendulous at the

tip, bearing tufts of yellow-green foliage.

Leaves— Borne in fascicles of 3, needle-shaped, sharply serrulate, stout,

blunt-pointed, rigid, yellowish green, 3-.5 inches long, divergent from a

short sheath, falling during the second or third season.

Flowers— Appearing in May and early June, monoecious, borne in cones.

Staminate cones, clustered at the base of the growth of the season, about

% of an inch long, cylindrical, somewhat flexuous, yellow at maturity.

Ovulate cones solitary or clustered, lateral near the top of the growth

of the season, subglobose, about ^/2 of an inch long, borne on short, stout

stalks, upright and reddish green at pollination. Scales acuminate,

divergent.

Fruit— An ovate-conical or ovoid, prickly, green cone, 1 to 3 inches long,

sessile or nearly so, usually at right angles to the branch, attaining full

size during early autumn of the second year, opening tardily during the

late fall and winter, and remaining on the trees for a decade or more.

Cone-scales thickened at the apex, armed with a short, rigid, recurved

prickle. Seeds dark brown or dull black, AA-inged, about V^ of an inch

long.

Winter characters— Branchlets stout, roughened by the persistent, decurrent

leaf-bases of the scale-leaves which subtended the fascicles, at first dull

orange, later dark grayish brown. Buds V2-% of an inch long, ovate

or obovate-oblong, acute, wath lanceolate, dark chestnut-brown scales,

scarious and fringed at the margins. Mature bark dark reddish brown,

thick, divided by deep furrows into broad, flat-topped ridges.

Habitat— Occurs on gravelly uplands and sandy plains, rarely in cold

swamps. Thrives Avell on barren sandy sites. Common in the north

on glacial soils.

Range— New Bruns^vick to Lake Ontario, south in the Atlantic States to

northern Georgia, and west into West Virginia, Tennessee and Kentucky.

Zones B and C.

Uses— Of less importance than White or Eed Pine as a source of lumber.

Wood light, soft, coarse-gi-ained, brittle, light brown fir red, with thick

yelloArish-wliite sapAvood. Occasionally converted into lumber. Of some

value in reforestation because of its adaptability to poor soils and its

fire-resisting qualities (tliick, corky bark). ^lature trees generally have

a picturesque appearance.



Scrub Pine, Jersey Pine
Piiius \'irginiaiia Mill. [Pinus inops Ait.]

1. A branch with staminate flowers x % S. A fascicle showing needles x %
2. A stamen, lateral view x 10 9. A fruiting branch, showing cones, first

3. A stamen, front view x 10 year x %
4. A branch with ovulate flowers x % 10. Scale from mature cone, upper side,

5. Cover-scale, lower side x 10 showing seeds x 1

6. Ovuliferous scale, upper side, showing 11. Scale from mature cone, lower side, x 1

ovules X 10 12. Winged seed x 1

7. A fruiting branch showing a mature cone, 13. Mature cone, after seed discersal x l^
second year x %
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Piiius virgini.'ina Mill. [Pinus inops Ait.]

Scrub Pine, Jersey Pine

Habit— In Xew York State, a small tree usually 30-40 feet in height, with

short trunk rarely more than 18 inches in diameter. Farther south and

west it occasionally attains a height of 100 feet, with a trunk 2-3 feet

in diameter. Crow^l in young trees pyramidal, reaching to the ground;

in older trees open, flat-topped, pyramidal, wdth long horizontal or pen-

dulous branches in remote whorls.

Leaves— Borne in fascicles of 2, needle-shaped, semi-eylindrieal, rather stout,

closely serrulate, acute, soft and flexible, generally twisted and diver-

gent, bright green and fragrant, 1^/2-3 inches long, persisting three or

four years.

Flowers— Appearing in April and May, monoecious, borne in cones. Stami-

nate cones in crowded cJusters at the base of the gro-\%'th of the season,

about Vs of an inch long, oblong, pale orange-brown at maturity.

Ovulate cones solitary or paired near the middle of the gi-owth of the

season, subglobose, about fs of an inch long, long-pedunculate, pale

green tinged mth rose.

Fruit— An oblong-conical, prickly, bright green cone, 2-3 inches long, erect,

nearly sessile, often slightly curved, attaining full size the second autumn,

turning dark reddish-brown, and slowly setting free the seeds. Opened
cones persist on the branches for 3-4 years. Cone-scales thin, flattened,

thickened at the apex, and terminated by a prickle.. Seeds pale brown,

winged, about % of an inch long.

Winter characters — Branchlets slender, tough, rather flexible, at first glau-

cous and greenish purple, at length grayish bro^^•n. Buds %-^/^ of an
inch in length, ovate, acute, with ovate, acute, dark chestnut-brown scales,'

the scale-tips soon reflexed. Mature bark dark browoi tinged with red,

thin, shallowly fissured ^^'ith scale-like plates.

Habitat — Thrives on poor, sandy soils, spreading rapidly over abandoned
fields and cut-over areas. Frequent on the sand-barrens of New Jersey.

Range — Long Island and Staten Island, New York, south through eastern

I'ennsylvania to Georgia and Alabama, Avest to Indiana, Kentucky and

Tennessee. Attains its best development west of the Alleghany Mountains.

Zone A.

Uses— Of little value as a timber tree in the east because of its small size.

Wood light, soft, brittle, coarse-grained, durable in contact Avith the soil,

pale orange with thick, nearly white sapwood. Used for fuel and occa-

sionally converted into lumber. In reforestation, important as a " cover '

'

tree because of its rapid regeneration on exhausted lands. Of little

ornamental value.



Jack Pine, Gray Pine, Scrub Pine
Pinus Banksiana Lamb. [Pinus clivarieata (Ait.) Du Mont de Cours]

1. A branch with staminate flowers x % 7. A fruiting branch showing mature cone,

2. A stamen, front view x 15 second year x %
3. A stamen, lateral view x 15 S. Mature cone x 1

4. A branch with ovulate flowers x % !). A fascicle showing needles x 1%
5 Cover and ovuliferous scale, lower side 10. Scale from mature cone, lower side x 1%

X 15 1^ Scale from mature cone, upper side.

6. Ovuliferous scale, upper side, showing showing seeds x 1%
ovules X 15 12. Winged seed x 1%
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Pimis B:iiiksianii L;nub.
|
Pimis ilivaric:it:i (Ait.) Du -Mout de Cours]

Jack Pine, Gray Pine, Scrub Pine

Habit— Usually a small tree 15-40 feet in height, with a trimk diameter of

9 to 15 inches and a scrubby, stiuited, irregular crown wliich often extends

to the ground. At its optimum range it becomes 70 feet in height, -with

a straight trunk free from branches for twenty or more feet. Gnarly,

scraggly specimens common on poor soils. Branches large, spreading,

characteristiealiy clothed with short needles and incuryed cones.

Leaves — Borne in fascicles of 2, needle-shaped, semi-cylindrical, stout, stiff,

generally curyed and twisted, dark green, %-l^ inches long, falling

gradually during the second and third years. Fascicle-sheath short and

persistent.

Flowers— Appearing in ]\Iay and June, monoecious, borne in cones. Staminate

cones in crowded clusters at the base of the growth of the season, about

Yj of an inch long, oblong, yellow at maturity. Oyulate cones in clusters

of 2-4, borne laterally on the shoots of the season (often two clusters to

a shoot), subglobose, about V^ of an inch long, upright, stalked, dark

purple at pollination.

Fruits— An oblong-conical, dull purple or green cone, l%-2 inches long,

sessile, erect, and strongly curyed, attaining full size the second autumn,

turning light yellow and remaining closed for several years. Cones persist

on the branches for a decade or more. Cone-scales thickened at the apex,

armed A\'ith minute, incuryed, often deciduous prickles. Seeds dark

bro\\niish black, \\-inged, about % of an inch long.

Winter characters— Branchlets slender, roughened by the persistent, decur-

rent bases of the scale-leaves, at first pale yello\\-ish green, at length

becoming dark purplish brown. Buds ^^-^,4 of an inch long, ovate, blunt,

v%'ith ovate-lanceolate, pale chestnut-brown scales ^A-ith spreading ti])S.

Mature bark dark brown slightly tinged yv\t\i red, thin, divided irregularly

into narrow, rounded ridges, scaly on the surface.

Habitat— Found on sterile sandy soils and rocky ridges, more rarely on

lowlands and boggy^ plains. Often covers great tracts of ban-en lands

and sand dunes, mingling with other stunted trees.

Kange— Xova Scotia westward to the North "West Territory and British

Columbia, south to northern Xew England, New York, Michigan, northern

Illinois and central Minnesota. Of largest size in the region north of

Lake Superior. Zones C and D.

Uses — Of little importance as a timber tree. "Wood light, soft, weak, close-

grained, pale brown to orange in color AA-ith a thick white sapwood. Used

for pulp in admixture with other woods. Occasionally manufactured into

lumber, railroad ties, etc.



Short-leaved Pine, Yellow Pine
Pinus eclunata Mill. [Pinus mitis Michx.]

1 A branch with staminate flowers x % S. A fascicle showing three needles x V2

2 A stamen, lateral view s 10 9. A fascicle showing two needles ^ Vz

3. A stamen, front view s 10 10. A fruiting branch showing cones, first

4. A branch with ovulate flowers x 1/2 year x V2 -j, ,

5 Cover and ovuliferous scale, lower side 11. Scale from mature cone, lower side x 1

s 8 1-- Scale from mature cone, upper sid<»-

6. Ovuliferous scale, upper side, showing showing seeds x 1

ovules X 8 13. Winged seed x 1

7. A fruiting branch showing mature cones,
second year x 14
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Pinus echinata Mill. [Pinus mitis Miclix.]

Short-leaved Pine, Yellow Pine

Habit— A tree at maturity attaining a height of 80-100 feet, occasionally

120 feet, with a trunk diameter of 3-4 feet. Crown broad, pyramidal,

truncate, consisting of slender, somewhat pendulous, very brittle branches.

Trunk long, clean, somewhat tapering.

Leaves — Borne in fascicles of 2-3 (rarely 4), needle-shaped, closely ser-

rulate, abruptly pointed, soft and flexible, dark bluish green, 3-5 inches

long, persisting from two to five years.

Flowers— Appearing in April and May, monoecious, borne in cones,

Stamiiiate cones clustered at the base of the growth of the season, nearly

sessile, about % of an inch long, oblong-cyUndrical, pale purple at

maturity. Ovulate cones usually in j)airg or clusters of three or four,

rarely solitary, subternrinal on the growth of the season, oblong to sub-

globose, about Mi of an inch long, on stout ascending stalks, pale rose-

colored at pollination.

Friut— An ovate or oblong-conical, chestnut-brown cone, 1^/^-2 inches long,

subsessile, horizontal or pendant, attaining full size and maturity during

the second autumn. Opened cones persist on the branches for several

years. Cone-scales with slightly thickened ends, equipped with weak,

usually deciduous prickles.

Winter characters — Branchlets stout, brittle, somewhat rough, at first pale

green or violet, glaucous, later dark reddish brown and scaly. Buds

Vs-Vi of an inch long, ovate, obtuse, with ovate-lanceolate, closely imbri-

cated, chestnut-browm scales which are divided above the middle into

matted filaments. Mature bark dark brown tinged Avith red, divided by

fissures into irregular, scaly, angular plates.

Habitat— Occurs on a wide range of sites on plains, foothills, and table

lands. Thrives on poor clayey and sandy soils. Grows in piu-e stands

or intermixed with hardwoods, generally the latter in the east.

Range— Staten Island, New York, Pennsylvania, south to Georgia, and west

to Missouri, Oklahoma and Texas. Zone A.

Uses—
^ An important timber species, ranking second in importance among

the Southern Yellow Pines. Wood heavy, heard, strong, resinous, coarse-

grained, variable in quality, orange or yellowish brown in color with pale

white sapwood. Largely manufactured into lumber for a variety of pur-

poses. Within its natural range valuable in reforestation because of the

ease of self-generation.



Red Pine, Norway Pine

1. A bi-anch with staniinate flowers x i

2. A stamen, front view x 5
3. A stamen, lateral view x o
4. A branch with ovulate flowers x ij

.">. Cover-scale, lower side x 15
0. Ovuliferous and cover-scale,

showing ovules x 15
7. A fruiting: branch showing

year x l-j

Piuus resiiiosa Ait.

8. A fruiting branch showing mature cones,
second year x Vj

!). A fascicle showing needles x %
10. Scale from mature cone, upper side,

showing seeds x 1

11. Scale from mature cone, lower side x 1

12. Winged seed x 1
upper side,

first
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PINACEAE

Pinus resinosa Ait.

Red Pine, Norway Pine

Habit— A tree, usually 50-75 feet in height, occasionally 100 foot, with a

trunk diameter of 2-3 feet. Crown at first broadly pyr:iniidal, with

stout, thick-spreading branches which are more or less pendulous and

clothe the bole to the ground, in age forming an open, round-topped head.

Leaves— Bonu' in fascicles of 2, needle-sh;ii)ed, semi-cylindrical, soft and

flexible, dark green and shining, 4-6 inches long, falling during the fourth

and fifth season. Fascicle-sheaths persistent.

Flowers— Appe.-iring in :M:iy and early in June, monoecious, borne in cones.

Staniinate cones in dense clusters at the base of the growth of the season,

solitary or in whorls of 2-3 near the top of the gro^\-th of the season,

subglobose, about Vi of an incii long, stalked, upright, scarlet at

]>ollination.

Fruit— An ovate-conical, green cone, 2-21/2 inches long, subsessile, horizontal,

attaining full size during the second summer, turning light chestnut-

brown and opening in the autumn. Oj^ened cones persist on the branches

until the following seasou. Cone-scales with slightly thickened and

ridged end, unarmed. Seeds dark chestnut-brown, winged, about 1,4 of

iin inch long.

Winter characters — Branchlets stout, roughened by the persistent bases of

the leaf-buds, at first orange in color, Avhen older, light reddish brown.

Buds !/!>-% of an inch long, ovate, acute, with lanceolate, loosely imbri-

cated, chestnut-brown scales, white and fringed on the margins, stature

bark light reddish brown, thick, divided by shallow fissures into broad,

flat ridges.

Habitat— Thrives on dry, griivelly lidges and sandy plains whore poor soils

are found, liare on low, wet ground. Usually forms open groves of a

few acres extent, sciittcred through forests of other species.

Range— A nortlicrn s]iOcios widely distributed in sout]ie;istern (';niMd;i,

Maine, west through the northern states to Minnesota, soutli through

Xew England and Pennsylvaniii. Zones C and D.

Uses— An imjjortant timber species. Wood light, hard, close-grained, pale

red with thin, yellowish white sapwood. Used for structural timber in

bridges, boat construction, piles, etc. Eed Pine is a prolific seeder and

lends itself to "n:itur;il" reforestation. It is of ornamental v:ihie.



Tamarack, Larch, Hackmatack
arix lariciua (Du Eoi) Koeh. [Larix americana Miclix.]

7. A fruiting branch showing mature cones
X Vo

8. Scale from mature cone, upper side, show-
ing seeds x 2

9. Winged seed x 5
10. A winter twig x ^

1. A branch wi_.: stamiuate flowers x 1

2. A stamen, front view x 10
3. A stamen, lateral view x 10
4. A branch wi"h ovulate flowers x 1

."i. Cover-scale, lower side x 5
C. Ovuliferous and cover-scale, upper side,

showing ovules x 5
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PINACEAE

Larix larii'ina (Du Roi) Koch, rijinix amoiicaiia Michx.]

Tamarack, Larch, Hackmatack

Kabit— A tree of medium stature, imder optimum conditions sometimes

50-110 feet in height, ^\-ith a trunk diameter of 2-3 feet, usually much

smailer, shrubby near the northern limit of its range. Cro\\Ti in young

trees narrowly pyramidal, often extending to the ground, in older trees

in abundant light, forming a broad, open head. Branches slender, slightly

ascending, feathery with the foliage.

Leaves— Linear, triangular, rounded above and ridged beneath, pale green,

%-l^/4 inches in length, deciduous in the autumn of the first year. On the

growth of the season they occur singly in spirals, on the older growth

in clusters terminating short lateral spurs.

Flowers — Appeai-ing in May and June with the leaves, monoecious, borne

in cones. Staminate cones arise laterally along the 1-2-year twigs,

subglobose, sessile, about Y^ of an inch long, yellow at maturity. Ovulate

cones lateral on 1-3-year twigs, scattered, oblong, about ^ of au inch

long, short-stalked, consisting of rose-colored bracts with green tips

subtending rose-red fertile scales.

Fruit— An oblong, obtuse, chestnut-broAvn cone, %-% of an inch long, borne

on a. stout, short, incurved stalk, attaining full size in the autmnn of the

first year and setting free its seeds during the fall and winter. Opened

cones turn darker with age and persist on the tmgs for a season or two.

Cone-scales about 20 in number, strongly concave and semi-orbicular,

usually with erose margins. Seeds light brown, ^\•inged, about Ys of au

inch long.

Winter characters— Terminal branchlets light orange-bro\ra ^vith small,

lustrous, globose, red buds. Two and three-year branches darker, with

short lateral spurs. Mature bark thin, close, separating at the surface

into thin, reddish brown scales.

Habitat— In the southern part of its range, mostly confined to cold, springy

swamps, further northward inhabiting well-drained uplands and hill-

sides. Extending to the limit of tree growth beyond the Arctic Circle

and becommg greatly dwarfed.

Range— Newfoundland west to Alaska and British Columbia, south through

the northern states to northern Pennsylvania, West Virginia, northern

Indiana and Illinois, Wisconsin and central Minnesota. A transcontinen-

tal species. Zones B, C, D, and E.

Uses— Wood hard, heavy, strong, coarse-grainedi, light brown with thin,

nearly white sapwood, very durable in contact with the soil. Used largely

"hewn" for fence posts, telegraph and telephone poles, railroad ties, etc.

The tree is grown for ornament and is especially adapted, hough not

restricted, to moist sites.



White Spruce, Cat Spruce

Pieea canadensis (Mill.) B. 8. and P. [Picea alba (Ait.) Link]

1. A branch with stamlnate flowers x 1
2. A sfaincn, front view x 10
o. A stamen, lateral view x 10
4. A branch with ovulate flowers x 1
"i. Cover and ovuliferous scale, lower side x 8
(i. (ivuliferoiis-scale, upper side, showinLr

ovules X 8

7. A fruiting branch showing mature cones
X %

.8. Scale from mature cone, upper side, show-
ing seeds x 2

'.). Winged seed x 4
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PINACEAE

Piceu fanndeii.sis (Mill.) B. S. and P. [Picea alba (Ait.) Link, Pii^'oa fflauca

Vuss.]

White Spruce, Cat Spruce

Habit— A tree in the east attaining a height of 60-70 feet at maturity, with

a tru2ik diameter of 1-2 feet, in tlie western part of its range sometimes

bet'oming 150 feet in lieight. Crown irregularly and openly pyramidal,

obtuse at the apex, consisting of long, rather stout, upt-urving branches

which are densely clothed with pendant laterals.

Leaves— Borne on sterigmata in dense spirals, those on the under side

curving upward and causing the foliage to appear crowded on tlie upper

side of the twigs, awl-shaped, -i-sided, acute to acuminate at the apex,

glaucous green when young, becoming dark bluish-green, %—% of au

inch long, falling gradually after 7-10 years.

Flowers — Ap[)eariug in !May and early June, monoecious, borne in cones.

Staminate cones terminal or subterminal, borne on stalks nearly VL' of

an inch long, ^2-% of an inch long, reddish yellow at maturity. Ovulate

cones terminal or subterminal, borne on different branches, oblong-cylin-

drical, V2-% of an inch long, reddish or yellowish green at pollinaticu.

Fruit—-An oblong-cylindric, nearly sessile, • green cone, %-2% inches in

length, attaining full size by the middle of the summer, at nuiturity turn-

ing i^ale bro\TO and shining, falling during the autumn soon after the

seeds are set free. Cone-scales rounded, pale broAni, Avith nearly entire

margin. Seeds brown, winged, about Vs of an inch long.

Winter characters— Branchlets stout, orange-brown during the first autumn

and A\-lnter, at length dark grayish brown. Buds Vn-Vt of an inch iu

length, broadly ovate, blunt, with light chestnut, ciliate scales, rounded

at the apex. Mature bark gray, tinged with ])r()\vn, tiiin, se[>a rating into

thin, plate-like scales.

Habitat— Typically found on low, moist, alluvial soils along tlie banks of

streams, shores of lakes and ponds, and the borders of swamps. In the

northeast occurring along the sea-cliffs where It is continually bathed

with salt spray. Extending in the far north, in company with Tamarack
and Black Spruce, to the limit of tree growth beyond the Arctic Circle.

Range— Labrador and Newfoundland to Alaska, south through Canada into

New England, northern New York, Michigan, Wisconsin, Minnesota, the

Dakotas and northern Montana. A transcontinental species. Zones C, D,

and E.

Uses— An important timber tree Avithin its optimum range. Wood light,

soft, fine-grained, weak, light yellow with scarcely distinguishable sap-

wood. Usually not separated in the trade from that of Eed Spruce and
used for similar purposes. The principal source of wood pulp at the

present time.



Red Spruce

Picea rubra (Du Roi) Dietr. [Picea rnbens Sarg. ; Picea australis Small.]

1. A branch with staminate flowers x 1
2. A stamen, front view x 5
3. A stamen, hiteral view x 5
4. A branch with ovulate flowers x 1
5. Cover and ovuliferous scale, lower side x 5
G. Ovuliferous-scale, upper side, showing

ovules X 5

7. A fruiting branch showing mature cones
X %

S. Scale from mature cone, upper side, show-
ing seeds x 2

9. Winged seed x 2
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PINACEAE

Picea rubra (I)u Roi) Dietr. [Picea rubeus Sarg. ; Picea australis Small.]

Red Spruce

Habit— A tree at maturity attaiuing a height of 70-80 feet, with a trunk

diameter of 2-3 feet, occasionally becoming 100 feet tall, on high moun-

tain slopes often dwarfed and shrubby. Crown, where light permits,

narrowly conical, consisting of slender spreading branches reaching nearly

or quite to the ground. When crowded in the forest, the crown is greatly

reduced in size (sometimes to a mere tip), leaving the bole clean for

two-thirds of its length.

Leaves— Borne on sterigmata in close spirals, standing out from all side''

of the branches, ascending, awl-shaped, 4-sided, blunt or acute at th(

apex, curved inward above the middle, yellowish green and lustrous at

maturity, %-% of an inch long, falling gradually after the sixth year.

Flowers — Appearing in April and May, monoecious, borne in cones. Stami-

uate cones terminal or subterminal, short-stalked, about ^4 of an inch

long, oval, bright red at maturity. Ovulate cones terminal or subtermi-

nal, on different branches, oblong-cylindrical, about % of an inch in

length, reddish green at pollination.

Fruit— An ovate-oblong, purplish, light green cone, 1-21/2 inches in length,

borne on short, usually straight peduncles, attaining full size by the

middle of the summer, turning light reddish brown and shining at

maturity, opening and beginning to fall in the late autumn, a few per-

sisting until the following sununer. Cone-scales rounded, reddish brown,

A\'ith entire margin. Seeds dark brown, winged, about Vs of an inch long.

Winter characters— Branehlets rather stout, light reddish or orange-brown,

covered with. rusty-broA\Ti hairs, becoming dark broA^"n and smooth the

second season. Three- and four-year branches scaly. Buds %-% of an

inch in length, ovate, acute, with closely appressed, acute scales. Mature

bark reddish brown, thin, flaking off in thin scales.

Habitat— Attaining its best development on well-drained uplands, table-

lands, and mountain slopes, often in admixture with Yellow Birch, Beech,

and Maple, like\\ise invading swamps in company with Black Spruce and

Tamarack. The common spruce of the Adiroudacks. Thrives well on

thin soils.

Range— Newfoundland southwest through the elevated portions of Xew
England and New York, thence along the Alleghanies to Georgia. Zones

C, D, and E.

Uses— An important timber tree, ranking second only to Wliite Pine in the

state as a timber-producing species and, due to the exhausted supply of

the last, the most important timber tree of the forests of the northeastern

states. Wood light, soft, even-grained, reddish yellow with nearly white

sapAvood, resonant. Largely manufactured into lumber and used for a

variety of purposes where a soft, easily workable wood is required. The
best wood for the sounding boards of musical instruments because of its

resonant qualities. An important source of chemical wood pulp.



1. A
2. A
3. A
4. A
5. ("o

0. Ov

Black Spruce

Picea mariana (Mill.) B. R. and P. [Pieea nigra (Ait.) Link.]

7. A fruiting- branch showiiibrancli with staminate flowers x %
stamen, front view x 10
stamen, lateral view x 10
branch with ovulate flowers x %
ver anrt ovuliferons scale, lower side x 8
uliferous-scale, upper side, showini?
ovules X S

A fruiting branch showing mature cones
X %

S. Scale from mature cone, upper side, show-
ing seeds X 2

9. Winged seed x 4
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PINACEAE

Picca niariaiia (]\[ill.) B. S. and V. [Picca iiigra (Ait.) Link.]

Black Spruce

Habit— I'sually a small tree 10-30 feet in height with a trunk 'lianietor of

4-12 inches, occasionally at its optimum range reaching a height of 100

feet. An extremely yariable forni. Cro\vn narrowly pyramidal, irregular

and open, in exposed trees often extending to the ground. Branches short,

declined but curving upward at the ends, the basal ones frequently taking

root and sending up shoots (layering).

Leaves—-Borne on sterigmata. in close spirals, standing out from all sides

of the branches, awl-shaped, 4-sided, blunt at the apt=A, straight or slightly

curved, bluish green, ^/4-% of an inch long, falling gradually after 7-10

years.

Flowers — Appearing in May and early June, monoecious, borne in cones.

Staminate cones terminal or subtenninal, almost sessile, about Vs of

an inch long, cylindrical to subglobose, dark red at maturity. Ovulate

cones terminal or subterminal, on different branches, oblong-cylindrical

about Vis of an inch long, purple at pollination.

Fruit—^ An ovate, purplish brovni cone, %-lV2 inches in length, borne on

short incurved peduncles, strongly reflexed, attaining full size early in

the sunmier, turning grayisli brown and opening gradually in the autumn

but remaining on the trees many years. Cone-scales rounded, dull giay-

ish brown, with erose margins. Seeds dark brown, winged, about % of

an inidi long.

Winter characters— Branchlets at first light or yellowdsh brown and cov-

ered wath short rusty hairs, during the second year becoming dark brown

glabrous, and scaly. Buds Vs-\i of an inch long, ovate, acute, puberu-

leut, light reddish brow^l, mth closely appressed scales. Mature bark

grayish brown, thin, flaky, with appressed scales.

Habitat— Tyjiically found in sx)hagiium bogs and cold, springy swamps, more

rarely on drier, better-drained uplands and rocky slopes. In company

Avith Tamarack, extending northward to the limit of tree growth wliere

specimens two or three feet in height arc found bearing cones.

Range— A transcontinental species extending from Labrador to Alaska,

south through. XoAv England and New York to Pennsylvania, northern

Virginia, Micdiigan, Wisconsin and central Minnesota. Zones C, D, and K.

Uses— Earely sawed into timber in the state because of its small stature.

Wood light, soft, weak, pale yelloAvish white vn.t\i thin sapwood. Used

largely in the manufacture of chemical pulp. Varieties of the Black

Spruce (as tlie Hudson Bay form) arc used oiiiamentally. Often cut for

Christmas trees.



Balsami;Fir/'Balsam

Abies balsamea (L.) Mill.

1. A branch with staminate flowers x 1

2. A stamen, front view x 10
3. A stamen, lateral view x 10
4. A branch with ovulate flowers x 1
5. Cover-scale, lower side x 15
6. Cover- and ovuliferous-scale, upper side,

showing ovules x 15

7. A fruiting branch showins mature cones
X 1/2

8. Scale and subtending bract from mature
cone, lower side x 1

0. Scale from mature cone, upper side, show-
ing seeds x 1

: 0. Winged seed x 1^^
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PINACEAE

Abies balsamea (L.) Mill.

Balsam Fir, Balsam

Halsit— A tree usually 40-60 feet in height Avith a trunk diameter of 1-1%
feet, under optimum conditions sometimes attaining a height of 80 feet.

In Toung trees gro'wing in the open, the crown is pyramidal, open and
broad-based, consisting of slender, elongated, horizontal branches in rather
distant whorls of 4-5, the lower sometimes slightly pendulous. Under
crowded forest conditions the lower branches subsequently die, leaving

a reduced spire-like crown.

Leaves— Borne spirally, those on the young gro^vth or sterile branches
appearing 2-ranked, spreading at right angles to the t^vig, those near
the top of the crown incurved, almost erect, entirely clotliing the branches
on the upper side, stalkless, oblong-linear, flat, generally blunt, entire

margined, dark green and shining above, with 2 broad, white-glaucous
.lines beneath, each consisting of about 6 rows of stomata, %-li/4 inches

long, about 1/16 of an inch wide.

Flowers— Appearing in May, monoecious, borne in cones. Staminate cones

borne on the growth of the preceding season from axillary buds, clothed

at the base by persisting bud-scales, oval to oblong-cylindrical, yellow at
maturity tinged with reddish purple. Ovulate cones borne similarly but
confined to the upper side of the topmost branches, erect, oblong-cylindri-

cal, about 1 inch long, consisting of purple bracts with green, caudate tips.

Fruit— An erect, oblong-cylindrical, puberulous, dark purple cone, S^'o-'i

inches long, rounded at the apex, usually bearing globules of resin,

maturing in the autumn of the first year. Cone-scales usually slightly

longer than broad, thin, fan-shaped, longer than the bracts, deciduous
from the upright cone-axis. Seeds winged, about % of an inch long,
equipped with resin vescicles.

Winter characters— Branehlets slender, usually borne opposite, pubescent,
at first yellowish green, becoming at length grayish brown tinged with
purple, smooth and somewhat lustrous. Buds about 1/5 of an inch long,

clustered at the ends of the twigs, globose to ovate, covered A's-ith a resi-

nous exudation, with dark orange-green, lustrous bud-scales. Bark on
young branches pale gray, thin, smooth, marked by raised areas denoting
the presence of resin cysts. Mature bark pale reddish brown, separating
into small, irregular, scaly plates.

Habitat— Thrives best on moist sites in swamps and peat bogs, or on moun-
tain tops and slopes where condensation offers sufficient moisture. A
common tree of the Adirondacks in low situations associated with Eed
and Black Spruce, Tamarack, and Hemlock.

Range— Labrador west to Athabasca and Alberta, south into the states from
Maine to Minnesota, and along the mountains to Virginia. Zones D
and E.

Uses— Of little value as a source of lumber. Wood light, soft (of cheesey
consistency when green), coarse-grained, not durable, pale brown tinged
with yellow, Avith thick, lighter sapwood. Used mth more valuable spe-

cies in the manufacture of pulp. Balsam is occasionally used ornament-
ally and as a Christmas tree. The Canada balsam of commerce is derived
from this tree.



Hemlock
Tsuga canadensis (L.) Carr.

1. A branch with staminate flowers x 1

2. A stamen, front view x 20
3. A stamen, lateral view x 20
4. A branch with ovulate flowers x 1

5. Ovuliferous and cover-scale, lower side

X 10
6. Ovuliferous-scale, upper side, showing

ovules x 10

7. A fruiting branch showing mature cones

8. Scale from mature cone, upper side, show-
ing seeds x 2

9. Scale from mature cone, lower side x 2
10. Winged seed x 2
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PINACEAE

Tsuga canadensis (L.) Carr.

Hemlock

Halait— A tree at maturity usually 60-70 feet tall vn.th. a trunk diometer

of 2-4 feet, under optimum conditions becoming 100 feet in height. With
sufficient light the crown is obtusely pyramidal, broad-based, consisting of

horizontal branches (the lower pendulous) which extend to the ground.

Under forest conditions, the trunk is often devoid of branches for two-

thirds of its length and exhibits decided taper. Branches and foliage

arranged in flat-topped sprays.

Leaves — Borne spirally on the branches but appearing two-ranked due to a

twist in the petioles, oblong-linear, flat, obscurely grooved, rounded or

notched at the apex, often obscurely denticulate, dark yellowish-gTeen

and lustrous above, with two broad, white-glaucous lines beneath, each

line consisting of 5-6 rows of stomata, %-% of an inch long, about

1/16 of an inch wide.

Flowers— Appearing in May, monoecious, borne in cones. Staminate cones

borne near the ends of the branches on the growth of the previous season,

axillary, on slender stalks, about % of an inch long, subglobose, yellow

at maturity. Ovulate cones terminal, oblong, about Vs of an inch long,

pale green at pollination.

Fruit— An ovate-oblong, pale green cone, %-% of an inch long, suspended
on a slender, puberulous peduncle, attaining full size in the summer and
turning reddish or gTayish brown in the autumn, gradually setting free

the seeds during the winter and falling in the spring of the second year.

Cone-scales orbicular to obovate, slightly tliickened above. Seeds light

brown, winged, about 1/16 of an inch long.

Winter characters— Branchlets during the first winter yellowish brown and

pubescent, becoming dark grayish or purplish bTOA\Ti and glabrous the

third season. Buds about 1/16 of an inch in length, ovate, obtuse,

slightly puberulous, light chestnut-bro^^^l. Mature bark reddish or gray-

ish brown, thick, deeply divided by long fissures into broad ridges, closely

scaly on the surface.

Habitat— A moisture-loving tree, occurring on damp soils along stream

courses, the sides of glens, northern slopes, borders of lakes and ponds

and margins of swamps. Reaches its best development under dense forest

conditions where it is protected from extreme wind pressure. Shallow-

rooted and subject to wind fall.

Range— Nova Scotia west through Ontario, Michigan and Wisconsin to

Minnesota, south along the Appalachians to Georgia and Alabama.

Attains its best development in the southern Appalachians. Zones Bj

C, and D.

Uses — Formerly despised as a source of timber. With the depletion in the

supply of the more valuable species, the Hemlock has come to be an-

important timber tree. Wood light, hard, brash, coarse-grained, splintery,

subject to shake, light brown, tinged with red. Chiefly manufactured',

into lumber of the coarser grades. The wood is also widely used foi"

"mechanical" pulp. Hemlock bark is an important source of tannin ia

the northeastern states.



White Cedar, Coast White Cedar

ChamaecYparis thyoides (L.) B. S. and P. f
Chamaecyparis spliaeroidea Spach.

;

Cupressus thyoides L.]

1. A branch-tip with staminate flowers x 2
2. A stamen, front view x 8
3. A stamen, axile view x S
4. A branch-tip with ovulate flowers x 2
5. Ovulate cone-scale, axile side, showing

ovules x 15

0. Ovulate cone-scale, distal side x 15
7. A fruiting spray showing mature cones

X V2
s. ^lature cone x 2
n. Winged seed x 5

10. Portion of twig showing phjilotaxy x 2 ',4
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PINACEAE

Chamaecyparis thyoides (L.) B. S. and P. [Chamaecyparis sphaeroidea Spach.;

Cupressus thyoides L.]

White Cedar, Coast White Cedar

Habit— Usually a small tree from 20-50 feet in height mth a trunk diam-
eter of % foot, under favorable conditions sometimes attaining a height
of 80-90 feet. Crown narrowly conical, consisting of slender horizontal

branches with deciduous laterals, the latter commonly arranged in fan-

shaped sprays.

Leaves— Opposite, keeled, often glandular, dark blue-green, dull. On normal
twigs they are ovate, acuminate, appressed, imbricated, glandular,

1/16-% of an inch long. The thrifty shoots have spreading, awl-shaped,

often remote and eglandular leaves, usually about % of an inch long.

Flowers— Appearing in March and April, monoecious, borne in cones on dif-

ferent sprays. Staminate cones terminal, solitary, about Vs of an inch

long, oblong, 4-sided, consisting of 4^6 pairs of stamens with yellow

pollen sacs. Ovulate flowers terminal, usually solitary, 1/16-% of an

inch long, subglobose, consisting of 6 peltate spreading scales, liver-

colored at pollination.

Fruit— A globose, glaucous, nearly sessile, inconspicuous, bluish purple cone,

about % of an inch in diameter, turning dark reddish brown at the end

of the first season, opening in the autumn and persisting on the sprays.

Cone-scales peltate, the outer face marked by a slight projection. Seeds

grayish brown, about Vs of an inch long, with a dark brown wing as broad

as the body.

Winter characters— Branchlets arranged in fan-shaped sprays which diverge

at various angles, at first bluish green from the decussate imbricated

leaves, during the first Avinter becoming reddish brown, at length dark

brown, slowly losing their leaves and marked by the scars of the deciduous

laterals, with small papery scales. Buds minute, wthout scales, pro-

tected by the appressed scale-like leaves. Mature bark light reddish

brown, %-l inch thick, fibrous consisting of narrow anastomosing ridges

separated by shallow fissures.

Habitat— Thrives along the Atlantic and Gulf seaboards in cold, wet swamps
which are inimdated for long periods each year, in the north forming pure

stands, farther south intermingled with Bald Cypress. Rarely far from
the coast.

Range— Southern Maine, southward to northern Florida, westward along

the Gulf Coast into Mississippi. Zone A.

Uses— An important timber tree, especially in that it tlirives in regions

unsuitable for other species. Wood light soft, weak, rather close-

grained, slightly fragrant, light reddish brown with thin pale sapwood.

Very durable in contact with the soil. Used for fence posts, poles, shin-

gles, railroad ties, etc. The Coast White Cedar is one of the most
beautiful of the eastern conifers and is grown extensively for ornament.

There are numerous horticultural forms.



Arbor Vitae, White Cedar

Thuja oeeidentalis L.

1. A branch-tip with stamina te flowers x 2

2. A stamen, front view x 10
3. A stamen, axile view x 10
4. A branch tip with ovulate flowers x 2

5. Ovulate cone-scale, distal side x 10

6. Ovulate cone-scale, axile side, showing
ovules X 10

7. A fruiting spray showing mature cones
X I'o

8. Scale from mature cone, axile side, show-
ing seeds x 2

n. Winged seed x 8
10. Sterile branch-tip showing decussate,

glandular leaves x 2%



Trees of New York State 103

PINACEAE

Thuja occidentalis L.

Arbor Vitae, White Cedar

Habit— A tree at maturity attaining a height of 30-50 feet with a trunk
diameter of 1-2 feet, under optimum conditions sometimes becoming 70
feet tall. Crown dense, pyramidal, rather wide-based, often extending
nearly to the ground. Trunk usually short, often lobed and buttressed,
sometimes twisted, commonly dividing into several upright secondary
stems. Lateral branches short, horizontal, often declined, with short
pendulous laterals arranged in a horizontal plane. The laterals at length
die and are east off with the leaves.

Leaves— Opposite, yellowish green ; on the thrifty shoots they are scale-like,

closely imbricated, ovate to lanceolate, pointed at the apex, glandular
on the back, aromatic when crushed, Vr;~% of an inch long; on the
deciduous laterals they are much smaller, of two kinds in alternating
pairs, those on the side of the twig strongly keeled, those on the face
flat and usually glandular, giving the twigs a flattened appearance.

Flowers— Appearing in April and May, monoecious, borne in cones on
different Isranches. Staminate cones terminal, solitarj^, about 1/16 of
an inch long, ovoid to globose, consisting of 4-6 stamens, yellow at
maturity. Ovulate cones terminal, solitary, similar in size, ovoid, con-

sisting of 4—6 pairs of thin scales, pinkish at pollination. Ovules borne
in pairs.

Fruit—-An oblong, erect, green cone, %-^/^ of an inch long, consisting of
6-12 obtuse scales, attaining full size by the middle of the summer, turn-

ing pale cinnamon-brown and opening in the autumn, persisting during
the following winter. Cone-scales thin, dull, coriaceous, oblong, blunt-

pointed, the outer usually sterile. Seeds light brown, about % of an
inch long, nearly encircled by the broad wing.

V/inter characters— Branchlets arranged in flat, fan-shaped sprays, yellow-

ish green, flattened, at first completely covered by the decussate, over-

lapping leaves. During the second season, the laterals turn bro\\Ti and
fall -with the leaves. The bark of the primary branches eventually becomes
dark orange-brown and is marked by lateral branch-scars. Buds minute,

without scales, protected by the appressed scale-like leaves. Mature bark
light reddish brown, thin, fibrous, consisting of narrow anastomosing
ridges separated by shallow fissures.

Habitat— Prefers low swampy sites such as stream sources, borders of ponds,

streams and lakes, where it often forms almost impenetrable, pure stands

or grows in company with Spruce and Balsam. Found on higher ground
in the southern part of its range. Thrives on limestone outcroppings.

Range— Nova Scotia westward to Manitoba in Canada, in the United States

from Maine through the border states to Minnesota, south in the moun-
tains to Georgia and Tennesseee. Zones A, B, C, and D.

Uses— Wood light, soft, brittle, aromatic, coarse-grained, light yello-wish

brown, darkening with exposure, with thin, nearly white sapwood.

Extremely durable in contact with, the soil. Largely utilized for fence

posts, poles, and shingles. Arbor vitae is widely used as a hedge plant

and otherwise ornamentally where varieties of abnormal habit have been
developed.



Red Cedar, Pencil Cedar

Juuiperus virginiana L.

1. A brancli-tip with staminate flowers xl%
2. A stamen, front view x 10
3. A stamen, axile view x 10
4. A branch-tip with ovulate flowers x 1%
5. Ovulate cone-scale, distal side x 10
6. Ovulate cone-scale, axile side, showing

ovules X 10

7. A fruiting spray showing mature berry-

like cones X %
8. Section of cone showing mature seeds x 1

9. Tip from a vigorous shoot x 2Vj

10. Portion of normal branch showing phyl-

lotaxy X 2%
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PINACEAE

Juniperus virginiana L.

Red Cedar, Pencil Cedar

Habit— At maturity a tree usually 20-50 feet in height with a trunk

diameter of 1-2 feet, under optimum conditions sometimes attaining a

height of 100 feet. Crown narrowly pyramidal, compact, deep, consist-

ing of short, slender branches, horizontal below but ascending above, in

the open often extending to the ground. In old age, the crown usually

becomes broad and round-topped and more or less irregular.

Leaves— Opposite, often glaucous, persisting 3-6 years. On normal shoots

they are scale-like, 4-ranked, closely imbricated, ovate, acute (rarely

obtuse), usually glandular on the back, dark bluish green, about 1/16

of an inch long; on vigorous shoots they are linear-lanceolate, long-

pointed, without glands, light yellowish green, Vo-^ of an inch long. The

first type largely predominates.

Flowers— Appearing from February to May, dioecious (rarely monoecious),

borne in cones. Staminate cones numerous, terminal, %-% of an inch

long, oblong-ovate, consisting of 10-12 stamens, yellowish at maturity.

Ovulate cones solitary, terminal, about 1/16 of an inch long, ovoid, con-

sisting of about 6 fleshy, spreading, acute, bluish scales, subtended by

scale-like bracts.

Fruit—• A subglobose, pale green, somewhat angled, berry-like cone, ^-%
of an inch in diameter, becoming dark blue and glaucous in the autumn,

mth firm epidermis and thin sweet flesh. Cone-scales fleshy, coherent.

Seeds 1-2, light chestnut-brown, lustrous, wingless, 1/16-% of an inch

long.

Winter characters— Branchlets slender, 4-sid6d, at first green with the

appressed leaves, at length round and dark reddish brown. Buds minute,

inconspicuous, covered by the appressed, imbricated leaves. Mature bark

reddish brown, thin, somewhat grooved, persisting many years, peeling

off at length in long, narrow, fibrous strips.

Habitat— A gregarious species thriving on a wide variety of sites and soils

including abandoned fields, rocky cliffs, limestone outcroppings, swamps,

and bottom-lands. Attains its best development on the alluvial soils of

the southern states.

Range— Nova Scotia west through the northern states from New England,

New York and Ontario, to the Dakotas, south to Florida and Texas.

Widely spread through the agency of birds. Zones A, B, and C.

Uses— A valuable commercial species. Wood light, soft, fragrant, brittle,

extremely durable in contact with the soil, readily worked, dull red A\ith

thin, nearly white sapwood. The most important species in pencil manu-

facture. Largely used for moth-proof chests, cabinet-making, interior

finish, fence posts, etc. The tree is likewise used extensively orna-

mentally.



Black Willow, Crack Willow

Salix nigra Marsh.

1. A twig showing staminate aments x Vi
2. A staminate flower, axile view x 5
3. A twig showing pistillate aments x Va

4. A pistillate flower, axile view x 5

5. A vigorous twig showing leaves and stip-

ules X V2

6. A branch showing leaves and fruitinf
aments x V2

7. Mature capsule x 4
8. Comose seed x 4
9. Portion of leaf-margin, enlarged

10. Winter twig x Va
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SALIGACEAE

Salix nigra Marsh.

Black Willow, Crack Willow

Habit— The largest native willow. A tree of rapid growth, attaining

maturity between 50-70 years, under optimum conditions sometimes 120

feet in height with a trunk diameter of 2-3 feet, usually much smaller,

often with several crooked medium-sized trunks ascending obliquely from
the same root crown. Cro-nai broad and open, consisting of stout, ascend-

ing branches and drooping branchlets.

Leaves— Alternate, lanceolate, 3-6 inches long, %-% of an inch wide, long

attenuate and usually curved at the apex, rounded or Avedge-shaped at

the base, finely serrate, at maturity thin, light green, smooth and lustrous

above, pale green and glabrous (except on the veins) beneath, borne on

short petioles. Stipules on vigorous shoots foliacious, semi-cordate and
persistent, on normal shoots minute, ovoid and deciduous.

Flowers — Appearing in May, terminal on short, lateral, leafy branchlets,

dioecious, glandular, borne in the axils of yellow, rounded scales, the

whole forming narrow, cylindrical aments 1-3 inches in length. Perianth

wanting. Stamens 3-5, vnth long filaments and yellow anthers. Pistil

solitary, consisting of a stalked, glabrous, ovate, 1-celled ovarj^ and 2

nearly sessile, thick stigmas.

Fruit— A reddish broA\-n, ovate, smooth, short pedicellate capsule, about %
of an inch long, opening by 2 sutures at maturity to set free the minute,

comose seeds.

Winter characters— Twigs slender, smooth, very brittle at the base, reddish

brown to pale orange. Terminal bud lacking. Lateral buds 1-scaled,

acute, reddish brown, about 1/16 of an inch long. Mature bark varj-ing

from brown to nearly black, thick, divided by deep furrows into broad,

flat, anastomosing ridges, scaly at the surface.

Habitat— A moisture-loAing species gro-w-iug on wet sites along stream

courses, shores of lakes, flat swampy areas, more rarely in upland situa-

tions. Propagates as readily through natural cuttings as through seeds.

Bange— A -n-idely distributed species ranging from New Brunswick west

tlirough southern Canada to the Dakotas, south to Florida and Texas,

thence westward into central California. Zones A, B, C, and D.

Uses— Of secondary' importance as a timber tree, producing a low grade of

lumber. Wood light, soft, Aveak, fine grained, pale reddish broAvn Avith

light, nearly Aviiite sapAvood. Made into artificial limbs, slack cooperage,

excelsior, charcoal, pulp and cheap furniture. Because of the ease of

propagation by cuttings and its rapid growth, this species is used exten-

sively in bank reA'etment along streams.



Peach-leaved Willow, Almond-leaved Willow

Salix amvcrdaloides Anders.

1. A twig showing staminate aments x %
2. A staminate flower, axile view x 5
3. A twig sliowing pistillate aments x l^

4. A pisfillate flower, axile view x Vi
5. A branch showing mature leaves and

fruiting aments x Vo

6. Mature capsule x 4
7. Comose seed x 4
8. Winter twig x %
9. Portion of leaf-margin, enlarged
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SALICACEAE

Salix anaygdaloides Anders.

Peach-leaved Willow, Almond-leaved Willow

Habit— A tree under optimum conditions occasionally 60-70 feet in height

with a trunk diameter of 1-2 feet and a single, columnar bole, usually

much smaller. Crown rather narrow, rounded, consisting of ascending,

spreading branches.

Leaves— Alternate, ovate-lanceolate to lanceolate, 2iy^-4 inches long, %-l
inch wide, attenuate-cuspidate at the apex, wedge-shaped or somewhat
rounded at the base, finely serrate, at maturity thin, firm, light green

and lustrous above, pale glaucous below, borne on long, usually twisted

petioles which diverge nearly at right angles to the twigs. Stipules

minute, fugacious.

Flowers— Appearing in May with the leaves, terminal on short, lateral, leafy

branchlets, dioecious, glandular, in the axils of yellow, broadly ovate

scales, the whole forming an elongated, cylindrical, more or less erect,

hairy ament 2-3 inches in length. Perianth wanting. Stamens 5-9, with

long filaments and yellow anthers. Pistil solitary, similarly borne, con-

sisting of an oblong-conical, glabrotis, long-stalked, 1-celled ovary, a short

style and 2 spreading stigmas.

Fruit— A pale, reddish yellow, globose-conical, pedicellate capsule, about H
of an inch long, opening by 2 sutures at maturity to set free the minute,

comose seeds.

Winter characters— Twigs slender, smooth, pale lenticellate, not brittle at

the base, orange or reddish brown. Terminal bud lacking. Lateral buds

broi\Ti and lustrous, 1-scaled, rather blunt, ovoid, about Ys of an inch

long. Mature bark brown, thick, irregularly furrowed and scaly ridged.

Habitat— Typically found along the banks of streams, rivers, lake shores,

and on wet bottom-lands, rarely in dry gravelly and sandy soils.

Range— Western Quebec through southern Canada to British Columbia,

central New York westward to Washington, southwest to Texas and

New Mexico. Zones B and C.

Uses— Produces a soft, weak, close-grained, inferior wood, light bro-wn witli

rather thick, white sapwood. Occasionally manufactured into cheap

lumber. Used locally for fuel and charcoal.



Bay-leaved ^Willow, Laurel-leaved Willov^^

Salix pentancira L. [Salix laurifolia Hort.]

1. A twig showing staminate aments x Vo

2. A staminate flower, axile view x 4
3. A twig showing pistillate aments x %
4. A pistillate flower, axile view x 4
5. A twig with mature leaves x %

6. A twig showing leaves and fruiting aments
X 1/2

7. Mature capsule x 3
8. Comose seed x 3
9. Winter twig x ^/2
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SALICACEAE

Salix peutandra L. [Salix laurifolia Hort.]

Bay-leaved Willow, Laurel-leaved Willow

Habit— A small tree, 25-40 feet high %yith a trunk diameter of 5-10 inches,

often shrubby. Crown round-topped, symmetrical, consisting of wide-

spreading branches, the lower somewhat pendulous. Bole short, stout,

dividing above into several large, obliquely ascending limbs.

Leaves— Alternate, ovate, oblong-ovate or obovate, 11/4-4 inches long, 4/5-2

inches wide, acute at the apex, rounded at the base, finely glandular ser-

rate, at maturity coriaceous, dark green and very lustrous above, green

and paler below, borne on short glandular petioles. Stipules broadly ovate

to semi-circular, Y^-''^ of an inch long, fugacious except on vigorous

shoots.

Flowers— Appearing in April and May, dioecious, glandular, borne in the

axils of hairy, narrowly ovate scales, the whole forming rather loosely

flowered aments which are borne terminally on short leafy branchlets.

Staminate aments long-cylindrical, 1-2 inches long. Pistillate aments

similar. Stamens 5, with long, free, smooth filaments and small anthers.

Pistil solitary, consisting of a smooth, narrowly ovoid ovary which is

rounded and stalked at the base and attenuate at the apex, and 2 nearly

sessile, spreading stigmas.

Fruit— A short pedicellate, smooth, lustrous, straw-colored or pale brown,

conic-subulate capsule, roimded and somewhat cordate at the base, Ys-Vs

of an inch long, opening by 2 opposite sutures at maturity to set free

the minute, comose seeds.

Winter characters— Twigs, slender, lenticellate, terete, smooth, lustrous,

greenish yellow, at length dull gray and roughened by the leaf- and

branch-scars. Terminal bud lacking. Lateral buds 1-scaled, oblong-ovate,

bluntly acute and smooth, greenish yellow, %-% of an inch long. Mature

bark dark brownish black, deeply fissured with narrow ridges, scaly at

the surface.

Habitat— Eeadily propagated and not exacting as to soil requirements pro-

vided a sufficient supply of moisture is available. Thrives on gravelly

or loamy, upland soils.

Range— A native of Europe and Asia, extensively cultivated but seldom

escaping in this country. Zones A, B, and C.

Uses— An ornamental species largely used in pnrks, cemeteries, and private

estates because of its dark green, lustrous, laurel-like leaves. Of no

commercial significance in the United States other than the above.



Shining Willow
Salix lucida Muhl.

1. A twig showing stamiiiate aments x 1
2. A staminate flower, axile view x 5
3. A twig showing pistillate aments x 1
4. A pistillate flower, axile view x 5
•".. A twig showing mature leaves and fruit-

ing aments x %

G. Mature capsule x 4
7. Comose seed x 5
V. Winter twig x ^A
9. Portion of leaf-margin, enlarged
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SALICACEAE

Salix lueida Muhl.

Shining Willow

Habit— Usuallr shrubby, occasionally a small bushy tree 20-30 feet iu height

nith a truuk diameter of 6-8 inches. Crowu round-topped, symmetrical,

rather broad. Trunk short.

Leaves— Alternate, lanceolate to ovate-lanceolate, 3-5 inches long, 1-1^^

inches wide, attenuate at the apex, wedge-shaped or rounded at the base,

finely serrate, at maturity coriaceous, dark green and lustrous above,

paler and lustrous beneath, borne on short, terete, glandular petioles.

Stipules semi-circular, membranous, persistent through the summer.

Flowers— Appearing in May and early June, dioecious, glandular, borne iu

the axils of yellowish, rounded scales, the whole forming ameuts termi-

nating short leafy branches. Staminate ament-s oblong-cylindrical, densely

flowered, 1-1^^ inches long. Pistillate aments slender-cylindrical, 1^/^-2

inches long. Perianth wanting. Stamens 5, with long filaments which

are hoary below, and yellow anthers. Pistil solitary, consisting of a

stalked, glabrous, conic-ovoid ovary and 2 nearly sessile stigmas.

Pruit— A pale brown, smooth and lustrous, conie-ovoid capsule, about Vs

of an inch long, opening by 2 opposite sutures at maturity to set free

the minute, comose seeds.

Winter characters— Twigs stout, glabrous, dark yellowish brown, at length

dark brown. Terminal bud lacking. Lateral buds 1-scaled, oval, acute,

yellowish broT\Ti and lustrous, about Y^ of an inch long. Mature bark

reddish brown, thin, divided into furrows and flat-topped, shallow ridges.

Habitat— A moisture-loving species occurring in swamps, along stream

courses and lake shores, and in springj- places.

Range— Newfoundland westward to the North West Territory in Canada, iu

the United States from Maine to eastern Montana, south to southern

Pennsylvania, Kentucky and Nebraska. Zones A, B, C, and D.

Uses— Of slight economic importance. The tree deserves consideration

ornamentally because of its dark green, shining foliage which resembles

that of the Bav-leaved Willow.



Crack Willow, Brittle Willow
Salix fragilis L. [Salix viridis Fries.; Salix Eusselliaua Sni.]

1. A twig showing staminate aments x i^

2. A staminate flower, axile view x 5
3. A twig showing pistillate aments x %
4. A pistillate flower, axile view x 5
5. A twig with mature leaves x %

6. Portion of twig showing mature aments

7. Mature capsule x 4
8. Comose seed x 4
9. Winter twig x %

10. Portion of leaf-margin, enlarged
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SALICACEAE

Salix fragilis L. [Salix viridis Fries.; Salix Russelliana .Sm.]

Crack Willow, Brittle Willow

Habit— A large tree sometimes attaining a height of 60-80 feet witli a trunk

diameter of 3-4 feet. Cro^Ti wide and rounded, consisting of upright

and ascending -wide-spreading branches.

Leaves —-Alternate, petioled, lanceolate, 3-6 inches long, %-iy2 inches "wide,

acuminate at the apex, cuneate at the base, finely and glandular serrate,

at maturity coriaceous, dark green and glabrous above, paler and some-

what glaucous below. Stipules semi-cordate, glandular-toothed, fugacious.

Flowers— Appearing in April and May, dioecious, glandular, borne in the

axils of ovate, rather blunt and hairj', persistent scales, the whole form-

ing densely flowered aments terminal on short, leafy branehlets. Stami-

nate aments narrowly oblong to conic, %-2% inches long. Pistillate

aments linear-cylindrical, of similar size. Stamens 2, with free, smooth

filaments and yellow anthers. Pistil solitary, consisting of a smooth,

narrowly ovoid, short-stalked ovary, a short style and 2 spreading stigmas.

Fruit — A short-pedicellate, glabrous, long-conical capsule, opening at matu-

rity by 2 opposite sutures to set free the niLuute, comose seeds.

Winter characters —- Twigs somewhat angular, slender, at first finely hairy,

reddish to yellowish brown, finally smooth, lustrous, brown, lenticellate,

with raised leaf-scars, very brittle at the base. Terminal bud lacking.

Lateral buds 1-scalcd, oblong-ovate, bluntly acute, and smooth, 1/16-1/4

of an inch long. Mature bark gray or grayish bro\\Ti, thick, with narrow,

scaly, anastomosing ridges separated by rather broad furrows.

Habitat— More cosmopolitan in distribution tliau Weeping Willow, thriving

well on deep, moist, upland soils as well as along stream courses, margins

of ponds, etc.

Range -—
• A native of Europe and Asia, long introduced into this country for

ornament and shade. Naturalized in the eastern states and Canada

through natural cuttings. Common along our streams and rivers, the

brittle twigs snapping off with a cracking sound, falling, and eventually

taking root. Zones A, B, and C.

Uses— Of no commercial significance in this country aside from ornament

and shade. Occasionally used for light fuel and charcoal. In the Old

World, the trees are pollarded where fuel is scarce or are sometimes sawed

into lumber.



Golden Osier

Salix alba, var. vitellina (L.) Koch. [Salix vitellina L. ; Salix blaiida Anders.]

1. A twig showing staminate aments x V2 6. Mature capsule x 4
2. A staminate flower, axile view x 5 7. Comose seed x 4
3. A twig showing pistillate aments x V2 8. Winter twig x %
4. Pistillate flower, axile view x 5 9^ Portion of leaf-margin, enlarged
5. A twig showing mature leaves and fruit-

ing aments x %



Trees of New York State 117

SALICACEAE

tSalix alba, var. vitelliua (L.) Koch. [Salix vitellina L. ; Salix blauda
Anders.]

Golden Osier

Habit— A large tree, under favorable conditions sometimes becoming 70-100

feet in height with a trunk diameter of 3-6 feet. Bole short, stout,

irregular, dividing near the ground into several large, obliquely ascending

branches which form a somewhat irregular, broad and rounded crown.

Leaves— Alternate, short-petioled, lanceolate to oblong-lanceolate, 2-5 inches

long %-% of an inch wide, acuminate at the apex, wedge-shaped at

the base, finely serrate, at maturity dark green and glabrous or slightly

haiiy above, glaucous, glabrous or close silky-white hairy beneath.

Stipules ovate-lanceolate, fugacious.

Flowers— Appearing in April or May, dioecious, glandular, borne in the axils

of yellow, narrowly ovate bracts, the whole forming aments terminal on

short, leafy branchlets. Staminate aments oblong-cylindrical, densely

flowered, 1-2% inches long, yellowish. Pistillate aments linear-cylin-

drical and whitish at maturity. Stamens 2, with long, smooth filaments

and yellow anthers. Pistil solitary, consisting of a smooth, short-

pedicellate, narrowly ovoid ovary and 2 nearly sessile stigmas.

Fruit— A brownish, nearly sessile, smooth, ovoid-conic capsule, opening by 2

opposite sutures to set free the minute comose seeds.

Winter characters— Twigs slender, rather brittle at the base, finely hairy

at first, at length smooth and lustrous, bright yellow, becoming yellowish

brown. Terminal bud lacking. Lateral buds 1-scaled, oblong to ovoid,

rounded at the apex, closely appressed, greenish yellow. Mature bark

dark gray, deeply furrowed, with prominent, scaly ridges.

Habitat— Typically found along stream courses where there is abundant

moisture, spreading by suckers and natural cuttings, rarely through

seeds. Thrives well on moist uplands.

Range— A species originally introduced from Europe for shade and orna-

ment, now widely naturalized in eastern North America. Zones A, B
and C.

Uses— Of value chiefly as a shade and ornamental tree. Sometimes planted

along water courses to prevent erosion as it is readily propagated by
cuttings and grows rapidly. Wood light, soft, close-grained, tough, light

brown with thick, nearly white sapwo(5d. Used for light fuel and charcoal.



Weeping Willow
Salix babylonica L. [S. pendula Moench..]

X 1/21. A twig showing staminate aments
2. A staminate flower, asile view x 5
3. A twig showing pistillate aments x
4. A pistillate flower, axile view x 5
5. A pendant twig showing mature leaves

and aments x %

%

<>. Mature capsule x 4
7. Comose seed x 4
s. Winter twig x %
!>. Portion of leaf-margin, enlarged
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SALICACEAE

Salix babylonica L. [S. pendula Moench.]

Weeping Willow

Haliit— A tree of characteristic habit, at maturity sometimes attaining a

height of 60-75 feet -with a short, stout trunk 2-6 feet in diameter.

CroAvn broad, globose to globose-oblong, consisting of areliing limbs which

bear long, pendant, leafy twigs, giving the tree a very bizarre appearance.

Leaves— Alternate, petioled, pendant, linear-lanceolate to lanceolate, 3-6

inches long, -/—% of an inch wide, long attenuate at the apex, wedge-

shaped at the base, finely serrate, at maturity dark green and glabrous

above, pale glaucous green beneath. Stipules small, semicordate,

fugacious.

Flowers— Appearing with the leaves in April and May, dioecious, glandular,

borne in the axils of ovate-lanceolate, greenish yellow bracts, the whole

forming aments terminal on short, leafy, lateral branches. Staminate

ament elongate-cylindrical, densely floAvered and usually curved, yellow-

ish, 1-2 inches long. Pistillate aments linear-cylindrical and greenish at

maturity. Stamens 2, with rather short, smooth filaments and yellow

anthers. Pistil solitary, consisting of an ovate, nearly sessile, smooth

ovary, a short style and 2 spreading stigmas.

Fruit— A smooth, beaked, ovate, pale brown capsule opening by 2 sutures at

maturity to set free the minute, comose seeds.

Winter characters— Twigs slender, yellowish green to brown, smooth, some-

what lustrous, drooping. Terminal bud lacking. Lateral bud 1-scaled,

oblong-ovate, acute, appressed, 1/6-% of an inch long. Mature bark

gray, rather smooth, shallowly and reticulately ridged.

Habitat—• A moisture-loving species thriving along streams, about lakes and

ponds or on sites where the water table is close to the surface.

Range ^—-Originally a native of Asia, whence it^ name, "babylonica," from

Babylonia. Now widely cultivated in Europe and North and South

America. Established in many places through natural cuttings, the

twigs falling upon the surface of the water, and floating away to eventu-

ally find lodgment farther down, taking root, and growing into trees.

Zones A, B, and C.

Uses— Widely used for ornament and shade, especially about artificial ponds

and lakes in city and suburban parks. Of no significance in this country

from the standpoint of lumber. A number of horticultural varieties are

recognized.



Glaucous Willow, Pussy Willow

Salix discolor Muhl.

1. A twig- showing staininate aments x %
2. A staminate flower, axile view x 5

3. A twig showing pistillate aments x %
4. A pistillate flower, axilc view x 5
3. A twig with mature leaves x %

G. A twig showing
aments x %

7. Mature capsule x 2

S. Comose seed x 5
9. Winter twig x %

leaves and fruiting
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SALICACEAE

Salix discolor Muhl.

Glaucous Willow, Pussy Willow

Habit— Usually shrubby with many ascending branches, occasionally a small

tree 15-25 feet in height -nith a short bole 5-8 inches in diameter. Crown

round-topped, consisting of stout, ascending branches and twigs.

Leaves— Alternate, petioled, in the typical form lanceolate to elliptic, 3-5

inches long, %-l inch wide, acute at the apex, wedge-shaped at the base,

irregularly crenate-serrate or entire and revolute on the margin, at

maturity thick and subcoriaceous, bright green and glabrous above, pale

white-glaucous beneath. Stipules lunate, foliaceous, fugacious. Leaves

very variable in size and form, running into several varieties.

Flowers— The first of the willows to blossom in the spring, the flower buds

beginning to open in March and April. Flowers dioecious, glandular,

borne in the axils of oblong-obovate, reddish bro^^^l, copiously hairy scales,

the whole forming stout, nearly sessile, oblong-cylindrical aments about 1

inch long appearing before the leaves from axillary buds along the stout

twigs. Stamens 2, with elongated, smooth filaments and yellow anthers.

Pistil solitary, consisting of a villous, oblong-cylindrical, attenuated, long-

stalked ovary and a short style with spreading, entire stigmas.

Fruit— A large, pale pubescent, long-beaked, stalked, light brown capsule,

y^-^/s of an inch long, opening at maturity by 2 opposite sutures to

set free the minute, comose seeds.

Winter characters— Twigs stout, lenticellate, terete, at first somewhat

pubescent, at length dull reddish purple and glabrous. Terminal bud
lacking. Lateral buds 1-scaled, ovate, flattened and acute at the apex,

dark reddisli purple and lustrous, about % of an inch long. Mature bark

thin, light bro'\\'n tinged with red, divided by shallow fissures into thin,

oblong, deciduous scales.

Habitat— Wet marshy sites along stream courses and lakes, hanging bogs,

spring holes, and low meadows.

Range— Nova Scotia and Manitoba, Maine to northeastern North Dakota,

south to Delaware, Kentucky and Missouri. Zones A, B, C, and D.

Uses— Of little commercial significance. The aments are showy in the spring

and are sometimes collected for ornament.



Bebb Willow, Beaked Willow

Salix rostrata Rich. [Salix Bebbiana Sarg.]

1. A twig showing staminate aments x %
2. A staminate flower, axile view x 5
3. A twig showing pistillate aments x %
4. A pistillate flower, axile view x 5
5. A twig with mature leaves x %

6'. A twig showing leaves and
aments x %

7. Mature capsule x 2%
S. Comose seed x 5
9. Winter twig x %

fruiting
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SALICACEAE

Salix rostrata Rich. [Salix Bebbiana Sarg.]

Bebb Willow, Beaked Willow

Habit— Usuallv shrubby and 6-10 feet in height, occasionally a small bushy

tree 20-25 feet high with a short, often oblique and twisted trunk 5-8

inches in diameter. Crown broad and rounded.

Leaves— Alternate, short-petioled, obovate to elliptic-lanceolate, 1-3 inches

long, %-l inch wide, acute at the apex, wedge-shaped or rounded at the

base, remotely serrate or entire, at maturity thick, dull green and rugose-

veined above, pale green or grayish pubescent beneath. Stipvdes folia-

ceous, semicordate fugacious.

Flowers— Appearing in April and May, dioecious, glandular, borne in the

axils of oblong, rounded scales, the whole forming aments terminal on

short leafy branchlets. Staminate aments cylindrical-obovate, densely

flowered, %-l inch long. Pistillate aments oblong-cylindrical, loosely

flowered, about 1 inch in length. Stamens 2, with free, smooth filaments.

Pistil solitary, consisting of a gray-pubescent, narrowly ovoid, stalked

ovary, prolonged into a slender beak capped by 2 broad, sessile stigmas.

Fruit— A gray-pubescent, ovoid, beaked long-pedicellate capsule, 1/4-5/16

of an inch long, opening at maturity by 2 opposite sutures to set free the

minute, eomose seeds.

Winter characters— Twigs slender, at first hairy, during the first winter

smooth, purplish to brown, lentieellate, with elevated leaf-scars. Terminal

bud lacking. Lateral buds 1-scaled, oblong, rounded at the apex, closely

appressed, chestnut-brown, about % of 1 inch long. Z^Iature bark reddish

green to grayish, smooth or shallowly furrowed.

Habitat— Has a %\ider range of habitat than most ^sillows, occurring in

swamps, along borders of streams and lakes, likewise on drier upland

sites on open hillsides, slashes and burns, often on comparatively dry soil.

Range— A widely distributed species ranging from Xewfoundland to Alaska,

south in the United States to New Jersey, Pennsylvania and Iowa, south-

west through Colorado to Arizona. Zones A. B, C, and D.

Uses— Of no economic importance.



Purple Willow, Purple Osier

Salix purpurea L. [Salix Forbyaua Sm.]

1. A twig showing staminate aments x %
2. A staminate flower, axile view x 5
3. A twig showing pistillate aments x %
4. A pistillate flower, axile view x 5
5. A twig with mature leaves x %

6. Portion of a twig showing fruiting aments

Mature capsule
Comose seed x i

Winter twig x
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SALIGACEAE

Salix purpurea L. [Salix Forbyaua Sin.]

Purple Willow, Purple Osier

Habit— Usually a shrub, occasionally a small tree 25-30 feet in height with a

rather broad, rounded crown and short, irregular trunk 5-8 inches

through. Branches ascending, bearing long, slender, flexuous and some-

what pendulous twigs.

Leaves— Alternate or cften subopposite, short-petioled, oblanceolate to spatu-

late, 1-3 inches long, %-% wide, acute at the apex, narrowed and rounded

at the base, entire or slightly serrulate, at maturity dark dull green and

very smooth above, paler, smooth, and glaucous below. Stipules small,

fugacious.

Flowers— Appearing in April and May, dioecious, glandular, borne in the

axils of blimt, hairy, purplish, persistent bracts, the whole forming

densely flowered, narrowly cylindrical, nearly sessile aments which meas-

ure 1-2 inches in length and appear before the leaves on twigs of the

preceding season. Stamen 1, with free, smooth filament and orange or

reddish yellow anther. Pistil solitary, consisting of a grayish-tomentose,

ovoid-conical, sessile ovary, a short style and 2 small stigmas.

Fruit— A sessile, grayish-tomentose, ovoid, obtuse capsule, about 1/12 of an

inch long, enclosing minute, comose seeds.

Winter characters— Twigs long, slender, flexuous, glabrous, purplish, some-

times glaucous, lenticellate, with raised leaf-scars. Terminal bud lacking.

Lateral buds alternate or subopposite, ovate-oblong, acute smooth, Vs-Vi

of an inch long. Mature bark grayish black, shallowly fissured and nar-

rowly ridged, the ridges scaly at the surface.

Habitat— Gro'wn extensively for wickerware on low, wet, alluvial soils. A
water-loving species requiring a moist (not necessar^^v wet) soil.

Range— A European species largely cultivated at Liverpool, N. Y., and else-

where in the East for wickerware. An occasional "escape" throughout

the eastern and central states, usually in wet situations. Zones A, B, and C.

Uses— An important osier-willow thriving well in New York State. This

species may be grown profitably on low, wet, farm meadows that are

unsuited for other crop. Occasionally grown ornamentally.



White Poplar, Silver-leaved Poplar, Abele
Populus alba L.

1. A twig-tip showing staminate aments x V2 6. A leaf of Populus alha, var. nivea Wesm.
i.'. A staminate flower, lateral view x 5 " x %
3. A twig-tip showing pistillate aments x % 7. Mature capsule x 2
4. A pistillate flower, lateral view x 5 ' '^ '^ "" """^ " ^

0. A twig with mature leaves and fruitinj
aments x V2

S. Comose seed x 5
9. Winter twig x V2
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SALICACEAE

Populus alba L.

White Poplar, Silver-leaved Poplar, Abele

Habit— A large tree, sometimes attaining a height of 80-100 feet with a

trunk diameter of 2-4 feet, usually 40-70 feet tall. Crown irregular, open,

broad and round-topped. Bole massive, breaking up 10-20 feet above the

ground into stout, ascending limbs and arching, somewhat pendaut t^^^gs.

Propagates naturally by suckers.

Leaves— Alternate, borne on long, slender, white-tomentose or nearly gla-

brate, terete petioles, in. the tj^pe form suborbicular to broadly ovate,

obtuse or acute at the apex, trun.cate or cordate at the base, irregularly

sinuate-dentate, 2-4 inches long, at maturity firm, dark green, smooth,

and somewhat lustrous above, white-tomentose or pale-glabratc below.

The variety Populus alho, var. nivea Wesm. with palmately 3-5-lobed

leaves which are white velvety-tomentose below, is a common '
' escape '

' in

this country.

Flowers— Appearing before the leaves from separate flower-buds, dioecious,

borne in the axils of obovate, dentate, hairy scales, the whole forming

pendulous, densely flowered, hairy, cylindrical aments 2-3 inches long.

Perianth wanting. Stamens 6-10, with short slender filaments and pale

purple anthers, inserted on the oblique, cup-shaped disk. Pistil solitary,

enclosed at the base by the closely appressed disk, consisting of an ovoid

ovary and 2 nearly sessile, 2-lobed, yellow stigmas.

Fruit— An ovoid-oblong, canescent, short pedicellate capsule, about 3/16 of an

inch long. The capsules are borne in naked, pendant, rather stout-

stemmed aments 2-2i/> inches long, mature in late May or June, and open

by 2 valves to set free the minute, white-comose seeds.

Winter characters— Twgs rather stout, lenticellate, purplish or olive-brown,

white-tomentose, becoming smooth and gray the second season. Flower-

and leaf-buds distinct. Leaf-buds ovate-oblong, acute, white-downy, y^-V-t

of an inch long. Flower-buds ovoid, blunter and more divergent. Bark on

young treees or large limbs gi-ayish or greenish white, smooth or roughened

by brownish warty excrescences. Mature bark brownish black. Deeply

fissured, with rough, irregular ridges.

Habitat— A rapidly growing tree thriving best in deep, moist, alluvial soils

where a constant supply of moisture is assured.

Kange— Native of southern Europe, Asia and northern Africa. Long culti-

vated as an ornamental and shade tree about dooryards and estates,

spreading readily, chiefly through its stolouiferous roots. Zones A, B,

and C.

Uses— Valuable chiefly as an ornamental tree because of its showy leaves.

"Wood light, soft, weak, close-grained, pale reddish yellow with nearly

wliite sapwood. Occasionally used for light fuel in this country, and

abroad for packing cases and flooring.



Trembling Aspen, American Aspen, Popple

Populus tremuloides INIichx.

1. A twig-tip showing staminate ament x %
2. A staminate flower, lateral view x 5
3. A twig-tip showing pistillate aments x ''A

4. A pistillate flower, axile view x 5

5. A twig showing mature leaves x X'a

6. A twig showing immature foliace ai

fruiting ament x V^
7. Mature capsule x 4
V. Comose seed x 5
«. Winter twig x V2
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SALICACEAE
Populus tremuloides Mielix.

Trembling Aspen, American Aspen, Popple
Habit— At maturity usually a small tree 30-60 feet in height with a trunk

diameter of 1-2 feet, under optimum conditions sometimes 100 feet tall.

Crown narrow, round-topped, open and irregular, consisting of slender,

somewhat ascending branches which often droop at the tip. Bole in large
trees with little taper until the crowai is reached, in smaller trees tapering
gradually into the crown. Propagates by root suckers.

Leaves— Alternate, broadly ovate to orbicular, acute at the apex, rounded,
cordate or broadly cuneate at the base, finely serrate, lV^-3 inches in
diameter, when they first appear smooth, lustrous, pale green Avith ciliate

margins, at maturity thin, firm, smooth, dark green and lustrous above,
dull yellowish green and smooth below.

Flowers— Appearing in late March and April before the leaves from separate
flower-buas, dioecious, borne in the axils of laciniately 3-5-lobed, hairy
scales, the whole forming cylindrical, hairy aments, l%-2i/^ inches long.

Perianth wanting. Stamens 6-12 with short, slender filaments and red-

dish anthers, inserted on an oblic^ue shallow disk. Pistil solitary, enlcosed

at the base in the tubular, slightly oblique disk, consisting of a conical,

green, puberulous ovary, a short style and 2 spreading, lobed stigmas.

Fruit— A curved, pale green, thin-waJled capsule, about % of an inch long.

The capsules are borne rather loosely in naked, pedunculate aments 3—

A

inches long, mature in May and June before the leaves have attained full

size, and open by opposite sutures to set free the minute, light brown,

white-comose seeds.

Winder characters— Twigs rather slender, lentieellate, smooth and lustrous,

reddish brown, at length dark gray and roughened by the leaf- and lateral

branch-scars, ilower- and leaf-buds distinct. Leaf-buds conical and
somewhat curved, slightly resinous, acute, about % of an inch long, cov-

ered by 6-7 lustrous and glabrous, reddish browTi scales scaiious on the

margins. Flower-buds similar but larger, more obtuse and divergent.

Mature bark appearing rather tardily at the base of the old trees, nearly

black, thick, roughened by deep fissures and broad, flat ridges. Bark
higher on the bole and on the larger limbs thinner, smooth, yellowish

green to nearly white, roughened by areas of wart-like excrescences.

Habitat— A " weed '

' tree thriving on a variety of sites, swamps excepted, but

preferring rather dry, upland soils. Freciuent in slashes and burns, on

abandoned fields, limestone hills, etc.

Range— A widely distributed transcontinental species extending from south-

ern Labrador through the Hudson Bay region to Alasaka, south in the

United States to northern I'ennsylvania, Kentucky and Missouri, and in

the west to Mexico and California. Zones B, C, and D.

Uses— Wood light, soft, weak, close-grained, light brown with nearly white

sapwood. Largely used with Spruce and Fir in the manufacture of pulp.

Occasionally sawed into lumber and used for turnery, etc. Like the Large-

toothed Aspen, the tree is valuable as a cover tree, establishing itself

quickly in slashes and burns and protecting the soil until more valuable,

slower-growing species can dominate the terrain.

5



1. A twig-tip allowing staminate aments x %
2. A staminate flower, lateral view x 5

3. A twig-tip showing pistillate aments x Vi

4. A pistillate flower, axile view x 5

i>. A twig showing mature leaves x Vj

Large-toothed Aspen

Populus graudiclentata Miclix

A twig showing immature fo

fruiting aments x y->

7. ^Mature capsule x 4
S ("omose seed x 5
•». Winter twig x i/j
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SALICAGEAE

Populus grandideutata Miclix.

Large-toothed Aspen

Habit— A tree at maturity sometimes attaining a height of 60-75 feet with
a trunk diameter of 1-2 feet, usually 25-50 feet tall. Cro^^^l narrow,
round-topped, open, consisting of slender, rather rigid branches and stout
twigs. This species propagates itself readily by root suckers.

Leaves— Alternate, borne on long, slender, flattened petioles, broadly ovate
to orbicular, acute at the apex, rounded or broadly cuneate at the base,
coarsely and irregularly dentate, 3-6 inches long, 2-4 inches wide, at
first densely white-tomeutose, at maturity thin but firm in texture, dark
green and smooth above, paler and smooth below. Stipules linear, %-%
of an inch long, fugacious.

Flowers— Appearing in late March and April before the leaves from separate
flower-buds, dioecious, borne in the axils of pale, gray-hairy scales which
are divided above into 4-6 short, acute lobes, the whole forming cylindri-

cal, hairy aments IV2-2V2 inches long. Perianth wanting. Stamens 6-12,

with short, slender filaments and reddish anthers, inserted on an oblique,

shallow disk. Pistil solitary, enclosed at the base in the tubular, slightly

oblicpie disk, consisting of an oblong-conical, green, puberulous ovary, a
short style, and 2 spreading, lobed stigmas.

Fruit— A curved, obliciue, conical, pedunculate capsule, at maturity pale

green and puberulous, thin-walled, %-^/4 of an inch long. The capsules

are borne loosely in naked, pedunculate aments 5-6 indies long and open
in May as the leaves unfold to set free the minute, brown, white-comose

seeds.

Winter characters— Twigs rather stout, lenticellate, smooth and lustrous or

gray-pubescent (especially toward the apex), dark reddish or yellowish

bro\\ai, at length dark gray and roughened by the leaf- and lateral twig-

scars. Flower- and leaf-buds distinct. Leaf-buds broadly ovate, divergent,

light chestnut-brown, grayish puberulous, covered by 6-7 rounded scales

(the first scale anterior), about % of an inch long. Flower-buds similar

but larger and more strongly divergent. Mature bark appearing tardily

at the base of old trees, dark browoiish black, thick, firm, roughened by
fissures and broad, flat ridges. Bark higher on the bole and on the larger

limbs thinner, smooth, light greenish gray.

Habitat— A " weed '
' tree attaining its best development on rich, deep, moist

soils, but occurring over a wide range, of habitats on dry, upland, sandy

or stony sites.

Range—• Nova Scotia southwest through southern Quebec and Ontario, in the

United States from Maine to Minnesota., south along the Appalachians to

North Carolina. Zones B, C, and D.

Uses— Most important silviculturally because of the rapidity with which it

comes in on slashes and burns, establishing a forest cover which permits

more valuable species to rehabilitate themselves. Wood light, soft, weak,

close-grained, pale brown with nearly Avhite sapwood. Used for excelsior,

pulp and occasionally for wooden ware.



Swamp Cottonwood, Swamp Poplar, Black Cottonwood

Populus heterophylla L.

showing staminate1. Portion of a twi
aments x M>

2. A staminate flower, lateral view x

o. Portion of a twig show in

aments x %
4. A pistillate flower, axile view x 5

r>. A twig showing mature leaves and fruit-

ing aments x Va
.. ., (i. Mature capsule x 2
pistillate 7. Comose seed x 3

s Winter twig x \<2
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SALICACEAE

Populus heterophylla L.

Swamp Cottonwood, Swamp Poplar, Black Cottonwood

Habit— In New York State a small tree 25-40 feet in height ivith a trunk

diameter of 12 inches or less, farther south sometimes 90-100 feet tall.

Crown rather narrow, open, round-topped, consisting of a few large limbs

which are irregularly arranged. Bole in large trees straight and columnar,

bearing a high crown. In small trees it is much shorter and tapering, and
continues into the crown.

Leaves — Alternate, borne on long, hairy, terete petioles, broadly ovate,

obtuse or subacute at the apex, roimded to cordate at the base, crenate,

4-8 inches long 3-5 inches wide, at first densely hoary-pubescent, at

maturity thin but firm in texture, dark green and smooth above, paler

and glabrous below. Stipules linear-lanceolate, 14-I inch long, fugacious.

Flowers— Appearing in April or May before the leaves from separate flower-

buds, dioecious, borne in the axils of bro-mi, oblong-obovate scales which

are divided above into numerous filiform lobes, the whole forming anients.

Staminate aments cylindrical, stout, densely flowered, at first short and
erect, finally pendant, 2-2 1^ inches long. Pistillate aments broad, cylin-

drical, few flowered, pendant, 1-2 inches long. Stamens 12-20, with

short, slender filaments and dark red anthers, inserted on an oblique

shallow disk. Pistil solitary, enclosed at the base in the campanulate,

lobed, deciduous disk, consisting of an ovoid ovary, a short style and 2-3

spreading, lobed stigmas.

Fruit— An ovoid-oblong smooth, thick-walled, long-pedicellate, reddish brown

capsule, about V^ of an inch long. The capsules are borne loosely in

naked, erect or ascending aments 4-6 inches long and open in May when
the leaves are about half gro-mi by 2-3 sutures to set free the mdnute,

dark brown, white-comose seeds.

Winter characters— Twigs stout, lenticellate, at first velvety, soon becoming

lustrous or dull grayish or reddish brown, with conspicuous orange-

colored pith. Flower- and leaf-buds distinct. Leaf-buds ovate, acute,

puberulous, reddish brown, covered by 4-7 scales, about V4, of an inch long.

Flower-buds similar, broadly ovate, more strongly divergent, about ^/^ of

an inch long. Mature bark light reddish brown and thick, with narrow,

shallow fissures and long, narrow, flat ridges.

Habitat— A moisture-loving tree occurring intermixed with other species in

low, swampy situation, often where the soil is inundated for long periods

each year.

Range— Connecticut south in the coastal swamps to Georgia, through the Gulf

States to western Louisiana, thence north in the Mississippi basin to Ken-

tucky and Missouri. Zone A.

Uses— Of little economic significance. Wood light, soft, weak, close-grained,

pale brown with thin, brownish white sapwood. Occasionally sawed into

lumber in the lower Mississippi basin.



Balsam Poplar, Tacamahac
Popuhis halsamifera L.

1. A twig-tip showing staminate aments x % 5- A twig sliowiiig inaturp leaves and fruit-
2. A staminate flower, lateral view x 5 ing aments x %
3. A twig-tip showing pistillate aments x Vj (>. Mature capsule x 3
4. A pistillate flower, axile view x 5 7. Comose seed x ~>

S. Winter twig x Vu
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SALICACEAE

Popuhis balsaiiiifcra L.

Balsam Poplar, Tacamahac

Habit— A tree attaining a height of 60-70 feet with a tnink diameter of 1-3

feet, under optimum conditions in the forest sometimes 100 feet tall.

Crown rather narrow, irregular, open, bluntly pyramidal in exposed trees,

consisting of stout, sparse, erect branches which are bushy at the ends.

Propagates by root suckers.

Leaves— Alternate, borne on long, slender, sniootli, terete petioles, ovate to

ovate-lanceolate, acuminate at the apex, rounded or cordate at the base,

finely crenate-serrate, 3-6 inches long, 1 1/4-3 inches wide, at maturity thiu

but firm in texture, dark green and lustrous above, paler and somewhat
rusty, and reticulate-veined below. Stipules oblong-lanceolate, ciliate.

about % of an inch long, tardily fugacious.

Flowers— Appearing in April and May before the leaves from separate

flower-buds, dioecious, borne in the axils of light broAvn, obovate, hairy,

laciniate scales, the whole forming pendulous, densely flowered, hairy,

cylindrical aments, 2V^-4 inches long. Perianth wanting. Stamens 20-

30, with short, slender filaments and light red anthers, inserted on an
oblique, short-stalked, shalloAv disk. Pistil solitary, enclosed at the base

by the cup-shaped, slightly lobed disk, consisting of an ovoid, slightly

2-lobed ovary, and 2 large, nearly sessile stigmas.

Fruit— An ovoid-oblong, light brown, thin-walled, pedunculate capsule, acute

and often curved at the apex, about V^ of an inch long. The capsules are

borne rather closely in pedmiculate, stout-stalked, naked aments 4-5 inches

long and open by 2 opposite sutures in late May or June to set free the

minute, pale brown, white-eomose seeds.

"Winter characters— Twigs stout, lenticellate, smooth, lustrous, bright red-

dish brown, at length dull orange and finally 3-ello\\'ish or greenish gray.

Flower- and leaf-buds distinct. Leaf-buds ovat-e, acuminate, usually

divergent, dark red, water-proofed with a fragrant, amber-colored resin

which exhales a pleasing odor as the buds unfold in the spring, ^/^-l inch

long. Flower-buds similar but somewhat broader. Bark on young trunks

and limbs smooth, light reddish brown. Mature bark dark gray tinged

\\'ith red, thick, with narrow fissures and broad scaly ridges.

Habitat — Prefers alhn-ial soils in the bottom-lands of river valleys, along

banks of streams and lake shores, borders of swamps, etc. A moisture-

lo^nng species, occasionally grottdng in drier situations.

Range— A transcontinental species widely spread throughout Canada, from
Labrador to Alaska, south into northern New England, New York, Michi-

gan, Wisconsin, Minnesota, Nebraska, Montana, Nevada and Oregon.

Zones C and D.

Uses— AVood light, soft, weak, close-grained, pale brown with tliick, nearly

white sapwood. Intermixed with that of other species in the manufacture
of pulp. Occasionally manufactured into small wooden containers such as

pails and boxes.



Balm of Gilead

Populus candicans Ait. [Popiilus balsamifera, var. caiidieans (Ait.) Gray]

1. A twig-tip showing staminate aments x % 5. A twig showing mature foliage and fruit

2. A staminate ttower, lateral view x 5 ing aments x tl.

3. A twig-tip showing pistillate aments x Vj <'>. Mature capsule x 2
4. A pistillate flower, axile view x 4 7. I'omose seed x .">

S. Winter twig x V2
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SALICACEAE

Populus caudieans Ait. [Populus balsaniifera, var. candieans (Ait.) Gi-ayj

Balm of Gilead

Habit— A tree at maturity 50-80 feet high witli a trunk diameter of 2-4

feet, occasionally 100 feet tall. Ci'o^vn rather broad, irregular and open,

consisting of stout, sparse, spreading, somewhat drooping limbs. A short-

lived tree propagating readily by suckers.

Leaves— Alternate, borne on long, slender, pubescent terete petioles, broadly

ovate, acuminate at the apex, cordate or triuicate at the base, coarsely

crenate-serrate and ciliate on the margin. 3-(> inches long, li^-4 inches

•wdde, at maturity thin but firm in texture, dark green and lustrous above,

paler and hairy on the veins beneath. Stipules oblong, lanceolate, ciliate,

about % of an inch long, tardily fugacious.

Flowers— Appearing in April and May before the leaves from separate

flower-buds, dioecious, borne in the axils of light bro^^Ti, obovate, haii"y,

laciniate scales, the whole forming pendulous, densely flowered, cylindrical

aments 2^2-4 inches long. Perianth wanting. Stamens 20-30, with

short, slender filaments and light red anthers, inserted on an oblique,

short-stalked, shallow disk. Pistil solitaiy, enclosed at the base by the

cup-shaped slightly lobed disk, consisting of an ovoid, slightly lobed

ovary, and 2 large, sessile stigmas.

Fruit — A narrowly ovoid, pale brown, tliin-walled, pedunculate capsule, acute

and often curved at the apex, Vi-Vs of an inch long. The capsules are

borne rather loosely in pedunculate, stout-staJked, naked aments 4^0

inches long and open by 2 opposite sutures in late May or June to set

free the minute, pale brown, white-comose seeds.

Winter characters— Twigs stout, lenticellate, smooth, lustrous, reddish brown,

at length dull yellowish or greenish gray. PloAver- and leaf-buds distinct.

Leaf-buds narrowly ovate, acuminate, somewhat divergent, dark red,

water-proofed with a very fragrant, amber-colored resin which exhales a

pleasing odor as the buds imfold in the spring, %-l inch long. Flower-

bads similar, usually broadly ovate. Mature bark dark gray, thick, with

narrow fissures and broad, scaly ridges.

Habitat— In deep, moist soil about dwellings and dooryards.

Bange— Imperfectly known. "Widely planted in Xortli America from New-

foundland to Alaska, south to Virginia and Missouri. Said to have come

originally from the state of Michigan but now occurring as an '

' escape
'

'

about the dwellings of man.

TJses— A fast-growing species planted ornamentally about dwellings but not

to be recommended because of its short life and unsightly appearance in

age. Suckers from these trees are a nuisance about dooryards. Wood

similar to that of Balsam Poplar and occasionally used for the same

purposes.



Carolina Poplar, Cottonwood, Necklace Poplar
Populus deltoides Marsh. [Populus monilifera Ait. Populus canadeusis, var.

Eugenie Schelle.]

1. A twig-tip sliowiug stamiiiate ameuts x %
2. A staminate flower, lateral view x 5
3. A twig-tip showing pistillate anients x V..

4. A pistillate flower, axile view x ">

.'>. A twig showing inaturo leaves x V.

Portion of twig showing fruiting anii>nts
X 1/2

Mature capsule x 2
("oniose seed x 5
Winter twig x V,
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SALICACEAE

Populus deltoides Marsh. [Populus monilifera Alt. Populus canadenais,
var. Eugenie Schelle.]

Carolina Poplar Cottonwood, Necklace Poplar

Habit— A tree usually 50-70 feet in height with a trunk diameter of 2-3
feet, under optimum conditions sometimes 100 or more feet tall. Crown
at first pyramidal, with age becoming rounded and open and nearly as

broad as long. Limbs sparse, stout, ascending or the lower horizontal.

Branchlets drooping. Bole tapering and continuous well into the high
crown. Propagates naturally by suckers.

Leaves— Alternate, borne on long, slender, smooth, flattened petioles, broadly
deltoid-ovate, acute at the apex, truncate or cmieate at the base, crenate-

serrate, 3-5 inches long and broad, at maturity thick and firm in texture,

light green, smooth and lustrous above, paler and smooth below. Stipules
ligulate to linear-lanceolate, Mj~1 inch long, fugacious.

Flowers— Appearing in April and May before the leaves from separate
flower-buds, dioecious, borne in the axils of pale brown, hairy or glabrous,

obovate, laciniate scales, the whole forming pendulous anients. Staminate
aments cylindrical, stout, densely flowered, 3-4 inches long. Pistillate

aments linear-cylindrical, sparsely flowered, 2%-3i4 inches long. Stamens
40-60, -wdth short, slender filaments and dark red anthers, inserted on a
broad, shallow, oblicjue disk. Pistil solitary, enclosed at the base by the

cup-shaped, shallow disk, consisting of a subglobose ovary and 3-4 nearly
sessile, spreading, lobed stigmas.

Fruit— An oblong-ovoid, acute, pedicellate, dark green capsule, thin-walled

and glabrous at maturity, %,-% of an inch long. The capsules are borne
loosely in naked, pendant, thin-stemmed aments 8-12 inches long, and
open in May or early June by 3-4 valves to set free the minute, pale
bro"^^^l, white- or rusty-comose seeds.

Winter characters— Twigs stout, lenticellate, terete or angled below the
buds, smooth, sometwhat lustrous, pale yelloAv tinged with green. Flower-
and leaf-buds distinct. Leaf-buds ovate, acute, somewhat divergent,

smooth, lustrous, chestnut-brown, covered by 6-7 scales which are water-
proofed on their inner surface with a yellow, fragrant resin, ^-% of an
inch long. Flower-buds similar until they begin to swell in early spring.

Mature bark ashy gray, thick, deeply fissured Avith broad, rounded ridges.

Younger bark pale yellowish green, thin and smooth.

Habitat— A moisture-loving, rapidly growing species jireferring rich, damp
soils along stream courses, borders of lakes and on wet meadows and
bottom-lands. A forjn of this species, the Carolina Poplar, is widely
planted as a shade tree along streets, in dooryards, etc.

Range— Southern Quebec west through southern Canada to the Eocky Moun-
tains, south to Florida and New Mexico. Zones A, B, and C.

Uses— Wood light, soft, weak, fine-grained, difticult to season, dark brown,
with thick, nearly white sapwood. Used for pulp, packing cases, light

fuel. A staminate form of this species, the Carolina Poplar, is extensively

used as a street and park tree, especially where quick effects as in real

estate developments are desired. The tree is not to be recommended
because it is short-lived and sheds many branches during the autumnal
rains. The roots cause trouble by penetrating and clogging drains and
sewers.



Butternut, White Walnut
Juglans cinera L.

1. A flowering branch showing pistillate and 4. A mature leaf x i^

staminate flowers x Va •'> A fruit cluster x Va

2. A staminate flower, lateral view x r. U. Winter twig x V2

3. A pistillate flower, lateral view x 2V2
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JUGLANDACEAE

Juglaiis cinera L.

Butternut, White Walnut

Habit— Usually a medium sized tree 30-50 feet in height, -with a short, stout
trunk 1-2 feet in diameter which divides 15-20 feet above the ground
into several stout, horizontally-spreading limbs. Crown broad, unsym-
metrieal, round-topped and rather open. Under optimum conditions the
tree may attain a height of 100 feet with a tall, stout, straight bole which
is free of branches for half its length.

Leaves— Alternate, odd-pinnately compound, 15-30 inches long, consisting of
11-17 sessile or nearly sessile leaflets arranged in pairs along a stout,

pubescent petiole, the terminal leaflet long-stalked. Leaflets oblong-
lanceolate, 3-4: inches long, 1^/2-2 inches \\'ide, acute or acuminate at the

iil>ex, inequilateral and rounded at the base, finely serrate except at the
base, at maturity thin, yelloAAdsh green and rugose above, pale and soft

pubescent beneath.

Flowers— Appearing in May or early June when the leaves are about half

grown, monoecious, the staminate in stout, unbranched, elongated aments
on the gro^\i:h of the preceding season, the pistillate in terminal, 6-8-

flowered spikes capping the growth of the season, the two sorts proximal.
Staminate flowers about % of an inch long, epaulet-shaped, consisting of

a rusty-pubescent, acute bract bearing adaxially a 6-lobed, light yellowish

green perianth subtending 8-12 nearly sessile stamens. Anthers dark
bro\^^l. Pistillate flowers about % of an inch long, sessile, consisting of

an inferior, 1-celled ovary surmounted by a short style and 2 clavate,

spreading, bright red stigmas nearly half an inch in length. The ovary is

closely invested by glandular, coherent bracts and the calyx.

Fruit— An ovoid or ellipsoid, 4-ridged, sculptured nut, abruptly acute at the

apex, 1-celled above, 2-celled at the base, covered by a glandular, hairy,

indehiscent, fleshy, green husk.

Winter characters— Twigs stout, lenticellate, greenish gray to reddish buff

and lustrous the first A^dnter, turning reddish or orange-brown the second

season, at length gray. Pith dark brown, diaphragmed. Leaf-scars ele-

vated, obcordate, hairy fringed on the upper margin, with 3 equidistant

U-shaped clusters of bundle-scars. Terminal buds truncate, V2-% of an

inch long, the outer scales lobed. Lateral buds smaller, ovate, blunt, often

superposed. Staminate catkins preformed the preceding season, appear-

ing as scaly, cone-like, lateral buds. Matui-e bark light gray, %-l inch

thick, divided by deep fissures into broad ridges scaly on the surface.

Habitat— Prefers rich, moist soils. Frequent along fences and roads, stream

courses, in pastures and low moist woods, or on rocky hills.

Range— New Brunswick and Quebec through Ontario, Maine to Minnesota,

south to Delaware, northern Georgia, and northeastern Arkansas. Com-

mon in the lowland forests of the northeast, rare south of the Ohio basin.

Zones A, B, and C.

Uses— Not an important timber species. Wood bght, soft, weak, rather

coarse-gi-ained, easily worked and polished, light bro\ra darkening vath

exposure, with thin,*^ light sapwood. Used occasionally for interior and

cabinet work. The oily and nutritious nuts could no doubt be greatly

improved by selection. 'The bark and husk of the nuts contain a yellow

dye.



Black V/alnut

Juglans nigra L.

A branch showing nearly mature leaves, :!. A pistillate flower, lateral view x 4

and pistillate and staminate flowers x % 4. Globose fruit x %
A staminate flower, lateral view x 3 5. Winter twig x V2
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JUGLANDACEAE

Juglans nigra L.

Black Walnut

Habit— A large tree 75-100 feet in height with a trunk diameter of 2-3 feet,

in the rich alluvial soils of the Ohio basin sometimes attaining a heiglit

of 150 feet with a bole 5-6 feet in diameter. The trunk is straight and
continuous into the crown, gradually breaking up into stout, spreading
limbs which form a narrow or broad, round-topped croAvn. In tall indi-

viduals the bole is often clear of branches for 50-60 feet.

Leaves— Alternate, odd-pinnately compound, 1-2 feet long consisting of 13-
23 sessile or nearly sessile leaflets arranged in pairs along a puberulent
petiole, the terminal leaflet often suppressed. Leaflets ovate-lanceolate
3-31/^ inches long, 1-1^4 inches wide, acuminate at the apex, rounded and
usually inequilateral at the base, sharply serrate except at the base, at

maturity thin, yelloA\-ish green, lustrous and glabrous above, soft pubes-
cent beneath.

riowers— Appearing in May and early June when the leaves are about half

grown, monoecious, the staminate in stout, unbranclied catkins, 3-5 inches

in length on the groArth of the preceding season, the jiistillate in terminal
2-5-flowered spikes capping the growth of the season, the two sorts proxi-

mal. Staminate flowers about % of an inch long, epaulet-shaped, consist-

ing of a nearly triangular, rusty-tomentose bract bearing adaxially a
rounded, 6-lobed perianth subtending 20-30 nearly sessile stamens.
Anthers purple. Pistillate flowers about ^,4 of an inch long, sessile, con-

sisting of an inferior, 1-celled ovaiy surmounted by a style and 2 clavate,

ascending stigmas which are yellowish green tiuged with red and ^^— -/i of

an inch long. The ovary is closely invested by glandular, cohering bracts
and the calyx.

rruit— A globose or oblong, deeply sculptured nut, -l-celled at the base,

slightly 2-celled at the apex, li-s-li/^ inches in diameter, covered by a
rather thick, iudehiscent, yello'n'ish green husk which is roughened with
clusters of pale hairs.

Winter characters— Twigs stout, lenticellate, dull orange-bro\vn and pilose

the first winter, gradually darkening to a light brown. Pith pale buff,

diaphragmed. Leaf-scars elevated, 3-lobed, often cordate, Avith 3 equi-

distant U-shaped clusters of bundle-scars. Buds pale grayish white.

Terminal bud rounded, ovate, % of an inch long, covered by i scales, the

outer pair rounded and lobed, the inner pinnatifid at the apex. Lateral

buds smaller, blunt, often superposed. Staminate aments preformed the

preceding season, appearing as scaly, cone-like, tomentose lateral buds.

Mature bark dark brown to gra^-ish black, 2-3 inches thick, divided by
deep fissures into broad, rounded ridges, thick, scaly at the surface.

Habitat— Requires a deep, rich, moist, well-drained soil. Thrives best in the
deep alluvial soils of bottom-lands and on fertile slopes.

Bange— Central Xew England west through central New York, Michigan and
"Wisconsin, to Nebraska, south to Florida and eastern Texas. Zones A,
B, and C.

Uses — One of the most valuable timber trees of eastern L^nited States. Wood
hard, heavy, strong, somewhat coarse-grained, easily Avorked, durable in

contact Avith the soil, rich dark broAvn AAith thin pale sapAvood. Prized
for gun stocks, furniture, interior finish and cabinet making. Supply
greatly depleted. Nut rich in oil, nutritious, often found in the eastern

markets. Black Walnut is of decided ornamental value.



Shagbark Hickory, Shellbark Hickory
Caiya ovata (Mill.) K. Koch. [Hicoria ovata (Mill.) Britt.; Carya alba Niitt.]

1. A branch showing immature leaves, and
pistillate and staminate flowers x ',4

2. A staminate flower, axile view x 5
3. A staminate flower, abaxile view x 5
4. A pistillate flower, lateral view x 6

5. .\ mature leaf x Vo
<). A twig with fruit x 'i

7. Nlit X 1/2

S. Cross section of the uut x
i). Winter twis x 'j
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JUGLANDACEAE

Carya ovata (Mill.) K. Koch. [Hieoria ovata (Mill.) Britt; Carya alba Nutt.]

Shagbark Hickory, Shellbark Hickory

Habit— A tree at maturity attaining a height of 60-90 feet with a trunk
diameter of 2-3 feet, under optimum conditions sometimes 120 feet tall.

Crown in the open usually irregular and open, narrowly oblong-cylindrical,

the bole usually forking low down into stout, ascending limbs. In the
forest the bole is typically tall and columnar and often free of branches
for 50-60 feet, bearing aloft a narrow head.

Leaves— Alternate, odd-pinnately compound, 8-14 inches long, consisting of
5-7 sessile or nearly sessile leaflets arranged in pairs along a stout,

glabrous or pubescent, slightly grooved petiole, the lower pair the smallest
and the terminal leaflet narrowed into a stalk. Leaflets ovate-lanceolate

to obovate, 4^5 inches long, usually acuminate at the apex, inequilateral

at the base, serrate and ciliate except near the base, at maturity thin,

firm, dark yellowish green and glabrous above, pale, glabrous or puberu-
lous below.

Flowers — Appearing in May and early June after the unfolding of the leaves,

monoecious, the staminate in slender, light green, drooping catkins 4-5
inches long which are borne in pedunculate clusters of 3 on the growth of

the preceding season, rarely at the base of the growth of the season, the
pistillate in terminal, 2-5-flowered spikes capping the gro^\i:.h of the sea-

son, the two sorts proximal. Staminate flowers pedicellate, glandular-

hirsute without, about % of an inch long, consisting of an elongated,

ovate-lanceolate bract and 2 ovate, concave calyx-lobes bearing adaxilly
3-4 stamens. Anthers nearly sessile, yellow, tinged with red. Pistillate

flower about % of an inch long, sessile, consisting of an inferior 1 -celled

ovary surmounted by 2 sessile, spreading, pale green, papillate stigmas.

The ovary is invested by the perianth-like, cohering, rusty-tomentose
involucre.

Fruit — Subglobose to obovate, 1-2% inches long, 4-channeled from apex to

base, at maturity dark reddish brown or nearly black, lenticellate, glabrous
or pilose. Husk thick, splitting to the base. Nut white, thin-shelled usu-

ally oblong but very variable in form, 4 angled or ridged, with large, light

bro'ttii, sweet kernel.

Winter characters— Twigs stout, lenticellate, usually somewhat pubescent or

occasionally lustrous and smooth, reddish brown or grayish. Leaf-scars

slightly elevated, inversely triangular to oblong, with scattered bundle-

scars. Terminal bud broadly ovate, dark brown, %-% of an inch long,

the outer scales loose and pubescent on the outer surface and often keeled

and projecting above into a point. Lateral buds smaller. Mature bark
light gray, %-l inch thick, separating into rough strips or plates which
remain attached to the trunk, giving it a shaggy appearance.

Habitat— Prefers deep, moist soil. Common and of its largest size on the

rich alluvial soils of the lower Ohio basin.

Eange— Southern Quebec and Ontario, Maine to Minnesota, south to Florida

and Texas. Zones B and C.

Uses— One of the most valuable hickories, producing excellent hickory stock.

Wood heavy-, verj- hard and strong, tough, elastic, close-grained, light

brown -snth pale nearly white sapwood. Largely used in the manufacture
of wagons, automobile wheels, axe helves, agricultural implements, etc.

Tliis tree j)roduces the common hickory nut of commerce.



Big Shellbark, Kingnut
Curyii laciniosa (Michx. f.) Laiul. |

iru'oiia liu'iniosa iSaro. ; Oarvu suU-ata Nutt.]

1. A bniuili sliow in;: Itnmnturo loaves, ami
Iiistillatf and staiuiimto tlowprs x Vj

'2. A i)istillat(' tlowcr. latoral view x iJVj

.". A stamina It' lluwer, abaxilo view x 3
4. A slan\inntr tUiwcr. axilc viow x U

Ti. A ivinturo leaf x Vi
(;. A twiu; with fruit x X^

7. Nut X lo

S. CvDSs section of the mU X Vi
<i Winter twii: x la
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JUGLANDACEAE

C'arya lax'Jniosa (Michx. f.) Laud. [Ilieoria la(;iriioHa Sarj^. ; ('arya Mulcata

Nutt.J

Big Shellbark, Kingnut

Habit— Similar in ((lo.ss fciituics to tlic Sliaj^lKuk IJifkory. A tree 50 90 feet

in lieight with a trunk diameter of 2-3 feet, m-eaHiorially 120 feet tall.

Crown narrowly oblonj^ to subovoid, eongisting of rather short lateral

branches, which extend in the open to within 8-10 feet of the {ground.

Lower branches pendulous. Under forest conditions the bole is tall,

straight, and columnar and often free of branches for half its length,

bearing aloft a reduced crown.

Leaves—^ Alternate, odd pinnately compound, 15-22 inches long, usually con-

sisting of 7 (5-9) sessile or nearly sessile leaflets arranged in pairs along
a stout, glabrous or pubescent, flattened, grooved petiole, the lower pairs

the smaller and the terminal leaflet narrowed into a stalk. Leaflets ovate
to oblong-lanceolate, the 8 upper usually obovate, 4-9 inches long, acumi-
nate at the apex, rounded and inequilateral at the base, ciliate and finely

serrate except near the base, at maturity thin, firm, dark green and
somewhat lustrous above, j»aler and soft pubescent below.

Flowers— Api)earing in May and early June after the unfolding of the leaves,

monoecious, the staminate in slender, light green, drooping catkins 5-S
inches long which are borne in pedunculate clusters of 3 on the growth
of the preceding season, rarely at the Vjase of the growth of the season,

the pistillate in terminal, 2-5-flowered spikes capping the growth of the
season, the two sorts proximal. Btaminate flowers pedicellate, rufous-
tomentose without, about ^^ of an inch long, consisting of a linear-

lanceolate, acute bract and 2 rounded calyx-lobes bearing adaxilly 3-5 sta-

mens. Anthers yellow, nearly sessile. Pistillate flowers about % of
an inch long, sessile, consisting of an inferior, 1-celled ovary surmounted
by 2 sessile, spreading, pale green, papillate stigmas. The ovary is

invested by the perianth-like, cohering, pale tomentose involucre.

Fruit— Ellipsoid, ovoid, or subgloboso, l%-2i/{; inches long, 4-channeled at

least above the middle, at maturity light orange to yiale chestnut-brown,
glabrous or pubescent, orange-lenticellate. Husk thick, splitting to the
base. Nut dull white or yellowish, thick-shelled, usually ellipsoidal but
very variable, 4-rJdged or angled, with large, light brown, sweet kernel.

Winter characters— Twigs stout, orange-lenticellate, usually somewhat
pubescent, orange-brown turning to ashy gray the second winter. Leaf-
scars slightly elevated, inversely triangular, the upper margin indented.
Terminal bud ovate, dark brown, •%-] inch long, the outer scales rather
loose and pubescent on the outer surface and often keeled and long pointed
at the ajiex. Lateral buds much smaller. Mature V>ark light gray, 1-2
inches thick, separating into broad, thick plates which persist on the tree
for a number of years giving the trunk a shaggy appearance.

Habitat— Distinctly a bottom-land tree, preferring wet but rich soils which
are often inundated for several months in the spring. Occasional on
fertile uplands.

Range —-Central New York and Pennsylvania, west to eastern Nebraska,
south to Tennessee, northern Arkansas and Oklahoma. Zone B.

Uses— Among the most valuable of the hickories as a source of timber. "Wood
similar to that of Shagbark Hickory and usually not distinguished in the
trade. Nuts often found in the eastern markets, larger than those of the
Shagbark but not as finely flavored.



Mockernut

Carya alba (L.) K. Koch. [Hicoria alba Britt.; Carya tomentosa Nutt.]

1 A branch showing immature leaves, and
pistillate and staminate flowers x %

2 Pedunculate clusters of staminate aments
X 1/2

3. A staminate flower, axile view x ij

4. A pistillate flower, lateral view x 6

5. A mature leaf x Vi
fi. A fruit X Va
7. Nut X 1/2

, ,,
S. Cross section of the nut x V2

y. Winter twig x %
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JUGLANDACEAE

Carya alba (L.) K. Koch. [Hicoria alba Britt. ; Carva tomeiitosa Xutt.l

Mockernut

Habit— A tree usually 50-80 feet iu height ivith a trunk diameter of 2-3

feet, under optimum conditions sometimes 100 feet tall. In the forest

the crown is narrowly oblong and reduced, extending do-\\ni about half

way on the clean, straight bole. Trees in the open usually develop a broad,

open, rather ragged crown.

Leaves— Alternate, very fragrant, odd-pinnately compound, 8-12 inches long,

consisting of 7-9 sessile or nearly sessile leaflets arranged in pairs along

a rather stout, pubescent, flattened, grooved petiole, the lower pairs grad-

ually reduced in size and the terminal leaflet narrowed into a stalk.

Leaflets oblong-lanceolate or obovate-oblanceolate, acuminate at the apex,

somewhat rounded and inequilateral at the base, serrate, at maturity

rather thin, dark gi'een and lustrous above, jjale orange-bro\\"n and

pubescent below.

Flowers— Appearing in May and early June when the leaves are about half

groAvn, monoecious, the staminate iu slender, yellowish green drooping

catkins 4-5 inches in length which are borne in pedunculate clusters of 3

on the gro'O'th of the preceding season or rarely at the base of the growth

of the season, the pistillate in terminal, 2-5-flowered spikes capping the

growth of the season, the two sorts proximal. Staminat« flowers short

pedicellate, pale yellowish green, 1/16-% of an inch long, consisting of

an ovate-lanceolate bract and 2 rounded calyx-lobes bearing adaxilly -4

stamens. Anthers bright red and nearly sessile. Pistillate flowers about

% of an inch long, sessile, consisting of an inferior 1-celled ovarj- sur-

mounted by 2 sessile, spreading, dark red stigmas. The ovarj- is invested

by the greenish, tomentose, perianth-like involucre.

rruit-— Ellipsoidal to obovate, 1^/^-2 inches in length, i-channeled from apex

to base, at maturity dark reddish brown, lenticeUate, nearly glabrous.

Husk thick, splitting to the base. Nut pale reddish brown, very thick-

shelled, globose to ellipsoidal but very variable in shape, 4-ridged toward

the apex, with small, dark brown, sweet kernel.

Winter characters — T^\'igs very stout, pale-lenticellate, pubescent, reddish

brown turning gray the second season. Leaf-scars inversely 3-lobed, the

bundle-scars in marginal clusters. Terminal bud reddish brown or yel-

lowish, usually tomentose, %-% of an inch long. Lateral buds much

smaller. Mature bark gray, rather thin, shallowly fissured, close-scaly.

Habitat— A moisture-lo\'ing tree preferring rich, deep-soiled bottom-land

woods, more rarely on fertile slopes and hills.

Range— Massachusetts west through central Xew York and southern Ontario

to eastern Kansas, south to Florida and Texas. Zones A and B.

Uses— Produces the best grade of hickory stock. Wood hard, strong, heavy,

tough and elastic, dark brown with thick sapwood. Used similarly as the

wood of the other hickories. Xuts occasionally found in the eastern

markets.



Small-fruited Hickory

Carya mierocarpa Xutt. [Hicoria microcarpa (Nutt.) Britt.; Hieoria glabra,

var. odorata Sarg.]

1. A branch showing immature leaves, and
pistillate and staminate flowers x %

2. A staminate flower, abaxile view x 5

3. A staminate flower, axile view x 5
4. A Distillate flowe. . lateral view x 5

"). A mature leaf x %
fi. A twig-tip with fruit x %
7. Nut X %
8. Cross section of nut x Vi
9. Winter twig x Vi
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JUGLANDACEAE

Carya microcarpa Nutt. [Hicoria microcarpa (Nutt.) Britt. ; Hicoria glabra,

var. odorata Sarg.]

Small -fruited Hickory

Habit— A tree at maturity attaining a height of 50-80 feet with a trunk

diameter of 2-3 feet, under optimum conditions sometimes 100 feet tall.

Cro^vTi narrowly oblong with rather short, spreading branches, the lower

mostly pendulous. Bole continuous into the crown, sometimes forked.

Leaves—
^ Alternate, odd-pinnately compound, 8-12 inches long, consisting of

5-7 sessile or nearly sessile leaflets arranged in pairs along a stout,

smooth, slightly grooved petiole, the terminal leaflet narrowed into a

stalk. Leaflets ovate-lanceolate to oblong, 3-5 inches long, 1-2 inches

broad, acuminate at the apex, rounded and usually inequilateral at the

base, sharply serrate except at the base, at maturity thick, firm, dark

yellowish green and shining above, paler and glabrous below.

Flowers— Appearing in May and June after the unfolding of the leaves,

monoecious, the staminate in slender drooping catkins 3-6 inches long

which are borne in pedunculate clusters of 3 on the growth of the preced-

ing season or rarely at the base of the growth of the season, the pistillate

in terminal 2-5-flowered spikes capping the growth of the season, the two

sorts proximal. Staminate flower short-pedicellate, somewhat pubescent,

about Ys of an inch long, consisting of an ovate-lanceolate bract and two

calyx-lobes bearing adaxilly 4 stamens. Pistillate flowers about % of an

inch long, sessile, consisting of an inferior, 1-celled ovary surmounted by
2 sessile, spreading, yellowish green stigmas. The ovary is invested by

the cohering, pale green involucre.

Fruit— Subglobose, %-l inch long, 4-cha.nneled from apex to base, light

bro^\^l and scaly at maturity. Husk thin, tardily splitting. Nut brownish

Avhite, thin-shelled, subglobose and often slightly angled, with small, sweet

kernel.

Winter characters— Twdgs rather slender, pale-lenticellate, smooth and lus-

trous, light brown turning dark red the second season. Leaf-scars bluntly

and inversely triang-ular, the bundle-scars in clusters in the lobes. Termi-

nal bud reddish brown and lustrous, ovoid, %-% of an inch long, the

scales imbricated and close-fitting. Mature bark thin, at first close and
shallowly furrowed, at length shaggy with thin plates.

Habitat— An upland species preferring the same sites as the Pignut Hickory

and usually not distinguished from this species.

Bange— Central New England west through New York, southern Ontario

and Michigan to Iowa, south to Georgia and Missouri. Zones A, B, and C.

Uses— Wood similar to that of the Pignut Hickory and put to similar uses.

Nuts sweet but too small for general commercial exploitation.



Pignut
Carya glabra (Mill.) Spach. [Hicoria glabra Britt. ; Carya poiciua Xutt.]

and1. A branch showing immaturp leaves.
pistillate and staminate flowers x

2. A staminate flower, abaxile view x 5
3. A staminjite flower, axile view x 5
4. A ir.stillate flower, lateral view x 6

T). A mature leaf x '/>

t!. A twig-tip with fruit x i/.

7. Nut X %
S. Cross seetion of nut x V>
9. Winter twiir x '..
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Carja glabra (Mill.) 8pach. [Hicoria glabra Britt. ; Carya porcina Nutt.]

Pignut

Habit— A tree at maturity attaining a height of 80-90 feet with a trunk
diameter of 2-3 feet, occasionally 120 feet in height. Crown oblong,

rather narrow, consisting of short, spreading branches, the lower some-
what pendulous. Bole tall, slender, tapering, often free of lateral branches
for some distance, occasionally forked.

Leaves— Alternate, odd-pinnately compound, 8-12 inches long, consisting of

5-7 (rarely 9) sessile leaflets arranged in pairs along a slender, glabrous

or pubescent, slightly grooved petiole, the terminal leaflet narrowed into

a stalk. Leaflets lanceolate to obovate-oblanceolate, 3-8 inches long,

1-21^ inches broad, acuminate at the apex, rounded and usually inequi-

lateral at the base, sharply serrate except at the base, at maturity thick,

firm, dark yel]o\\ash green and glabrous above, paler, glabrous or with
axillary tufts of hairs below.

Flowers— Appearing in May and June after the unfolding of the leaves,

monoecious, the staminate in slender drooping catkins 3-7 inches long
which are borne in pedunculate clusters of 3 on the gro^\i:h of the pre-

ceding season or rarely at the base of the growth of the season, the

pistillate in terminal, 2-5-flowered spikes capping the growth of the

season, the two sorts proximal. Staminate flowers short pedicellate, pale

tomentose, about Vs of an inch long, consisting of an ovate or lanceolate

bract and 2 calyx-lobes bearing adaxilly 4 stamens. Anthers nearly ses-

sile, orange-colored. Pistillate flowers about % of an inch long, sessile,

consisting of an inferior, 1-celled ovary sunnounted by 2 sessile, spread-

ing yellow stigmas. The ovary is invested by the cohering, glabrous or

pubescent, pale green involucre.

Fruit— PjTiform or globose, 1^/^-2 inches long, 4-sutured at least above the

middle, at maturity reddish brown and often pubescent. Husk tliin, often

opening rather tardily at the apex, sometimes enclosing the nut after it

has fallen. Nut brownish white, thick-shelled, ellipsoidal to subglobose

with light broAvn, bitter kernel.

Winter characters— T\\igs rather slender, pale-lenticellate, smooth and lus-

trous, light reddish brown turning dark red the second season. Leaf-scars
bluntly and inversely triangular, slightly indented above, rather small.

Terminal bud reddish brown and lustrous, ellipsoidal, ^/4-% of an inch

long, the scales rather close-fitting. Lateral buds much smaller. Mature
bark thin, close, light gray with shallow fissures separating narrow ridges,

never shaggy.

Habitat— An upland species preferring dry ridges and hillsides, often in

admixture with Oak and Chestnut.

Range— New EngLand west through southern Ontario and Michigan to south-

ern Minnesota and Nebraska, south to Florida and eastern Texas. Zones

A, B, and C.

Uses— Produces a valuable grade of hickory timber. Wood heavy, hard, very

strong, tough, elastic, close-grained. Used similarly as the wood of the

other hickories for wheels, tool handles, etc. Nuts very variable in flavor.



Bitternut

Carya cordiforniis (Wang.) K. Koch. [Hicoria minima (Marsh.) Britt.;

Oarya amara Nutt.]

1. A branch showing immature leaves, and
pistillate and staminate flowers x %

2. A staminate flower, axile view x 5

3. A pistillate flower, lateral view x 7 Va

4. A mature leaf x Va

5. A twig-tip with fruit x %
6. Nut X V2
7. Cross section of the nut x V2
S- Winter twig x i/a



Trees of New York Staie 155

JUGLANDAGEAE

Carya conliforniis (Wang.) K. Koch. [Hicoria minima (Marsh.) Britt.

;

Carya amara Nutt.]

Bitternut

Habit— A tree 40-75 feet in height Avith a trunk diameter of 1-2% feet,

under optimum conditions in the southern part of its range sometimes
attaining a height of 100 feet with a tall, straight, clean trunk. Crown
round-topped, broadest near the top, consisting of rather slender, stiff,

upright, ascending branches, under forest conditions usually much
restricted in size.

Leaves— Alternate, odd-pinnately compound, 6-10 inches long, consisting of
5-9 sessile leatietes arranged in pairs along a slender, pubescent, slightly

grooved petiole, the terminal leailct narrowed into a stalk. Leaflets

lanceolate to ovate-lanceolate, 4-6 inches long, ^-l^/i inches wide, acumi-
nate at the apex, rounded or subcordate and usually inequilateral at the

base, rather coarsely serrate except at the base, at maturity thin, firm,

dark yello^vish green and glabrous above, paler, often yellow glandular
and glabrous or somewhat pubescent below.

Flowers— Appearing in May or early June after the unfolding of the leaves,

monoecious, the staminate in slender, drooping catkins 3-4 inches long
which are borne in clusters of 3 on the growth of the preceding season

or rarely at the base of the growth of the season, the pistillate in ter-

minal, 2-10-flowered spikes capping the growth of the season, the two
sorts proximal. Staminate flowers short pedicellate, somewhat pubescent,

about 1/10 of an inch long, consisting of a rufous, ovate, acute bract and
2 calyx-lobes of the same color bearing adaxilly 4 st-amens. Anthers
yellow, ovate, short-stalked. Pistillate flowers about I/2 an inch long,

sessile, consisting of an inferior 1 -celled ovary surmounted by 2 sessile,

spreading, pale green stigmas, papillate on the stigmatic surface. The
ovar\- is invested by a perianth-like, cohering, slightly 4-ridged, yellowish
green involucre.

Pruit— Ovate or subglobose, %-l % inches long, 4-AA'inged along the sutures

from the apex half way to the base, greenish yellow, scurfy and pubescent.
Husk thin. Xut thin-shelled, as broad or broader than long, smooth,
abruptly pointed, with reddish bro\\Ti, very bitter kernel.

Winter characters— Twigs slender, lenticellate, glossy, often yellow glandu-
lar and hairy toward the apex but smooth below, grayish or orange-

broA^-n during the first winter, at length light gray. Pith brown, angular.

Leaf-scars elevated, obcordate, with 3 groups of bundle-scars. Terminal
bud yellow, oblique and blunt at the apex, %-% of an inch long, con-

sisting of 4 glandular scales valvate in pairs. Lateral buds smaller, some-
what 4-angled, superposed, Vs-% of an inch long, the lowest or axillary

bud sessile and sharp-pointed, the upper pedunculate and angular. ^Mature
bark light gray, %-% of an inch thick, close, A^th shallow fissures

and narrow ridges, the surface peeling in small flakes.

Habitat— By preference a bottom-land tree growing on low, wet sites in

pastures, fields, along sluggish streams, and in lowland deciduous for-

ests. Occasionally found in hilly situations, on limestone outcroppings,
and mountain slopes.

Bange— Southern Quebec and Ontario, Maine to southern ^Minnesota, south
into the Gulf States. Zones B and C.

Uses— A valuable timber species contributing a part of the hickory wood of

commerce. Wood heavy, hard, strong, tough, elastic, close-grained, dark
brown AAdth paler sapwood. Valued for wagon and automobile wheels,
wagon tongues, whippletrees, tool handles, etc. Nuts bitter, not edible.



Hop Hornbeam, Ironwood, Leverwood

Ostrya virginiaua (Mill.) K. Koch.

1. A twig showing pistillate and stamiuate 5. Pistillate flowers with bract, axile view x G

aments x % 6. A twig showing mature leaves and fruit

'2. A bract from staminate ameut, abaxile x Vi . . , ,

view X 5 7. Vertical section of fruiting involucre show-

3. A staminate flower with bract, axile view ing enclosed nutlets x 2

X 5 S. Nutlet X 21/2

4. A -bract from pistillate ament, abaxile !). Winter twig with staminate aments x V2

view X 6
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Ostrya virginiana (Mill.) K. Koch.

Hop Hornbeam, Ironwood, Leverwood

Habit— At maturity a small tree usually 25-40 feet in height with a short

trunk 8-15 inches in diameter, occasionally seventy feet tall. Crown
rather high, open, broad, round-topped, consisting of slender branches, the
lower wide-spreading and often penduluous with fine, ascending branchlets.

Leaves —
• Alternate, borne on slender, terete petioles about V^ of an inch long,

ovate-oblong to ovate-lanceolate, 3-5 inches long, IMj-2 inches wide, acu-

minate or acute at the apex, rounded or slightly cordate and inequilateral

at the base, finely doubly serrate, at maturity thin, coriaceous, smooth
and dull yellowish green above, pale green below with tufts of pale hairs

in the axils of the veins.

Flowers— Appearing in April or early May with the leaves, monoecious,

borne in aments. Staminate ameuts, preformed the preceding season,

clustered, subterminal, cylindrical, at anthesis reddish brown, pendant,

about 2 inches long. Pistillate aments appearing with the leaves, terminal

on the growth of the season, pedunculate, lax, pale green, M2~% of ^m

inch long. The staminate flowers consist of 6-28 yellow half-anthers

which are long-hairy at the apex and are raised on short., bifurcated fila-

ments inserted on a pilose torus, the group subtended by a broadly ovate,

concave scale. The pistillate flowers are borne in pairs at the base of an

ovate acute bract which persists until mid-summer, and consist of an

ovary closely invested by a hairy sac-like structure formed of a bracteole

and 2 secondary bractlets, a short style, and 2 long, filiform, red stigmas.

Fruit—-A long-peduncvdate, pendulous, creamy-white, oblong strobile, 1^/^-21/2

inches long, %-l inch in width, consisting of ovate, acute, membrana-

ceous, bladder-like, reticulate-venose, imbricated involucres forming a hop-

like fruit. Fruiting involucre about % of an inch long, slightly hairy

at the apex, with sharp, stiff, stinging-hairs at the base, enclosing but

much larger than the ovate, acute, flattened, chestnut-bro^\^l nutlet, at

length deciduous from the strobile axis.

Winter characters— Twigs slender, tough, pale-lenticellate, smooth, lustrous,

dark reddish brown and often zigzag, becoming dull and darker the second

year. Terminal bud absent. Lateral buds ovate, acute, slightly puberu-

lous, divergent, light chestnut-brown, about Vi of an inch long. Mature

bark light grayish brown, thin, consisting of narrowly oblong, thick scales

which are loose at the ends and give a shreddy appearance to the bole.

Habitat— Dry gravelly and stony soils on slopes, ridges and limestone out-

crops, rarely on moist sites. A tolerant species occurring in admLxture

with Beech, Hard Maple^ Yellow Birch, White Ash, Elm, etc., seeding

abundantly and forming the bulk of the under-grovrth in many places.

Range— Nova Scotia through southeastern Canada to Lake Superior, in the

United States from Maine to Minnesota, South Dakota and Nebraska,

southward to the Gulf. Zones B, C, and D.

Uses— Wood very heavy, hard, strong, tough, close-grained, light brown, red-

dish brown or nearly white, with thick, pale white sapwood. Not durable

in contact with the soil. Used for tool handles, mallets, levers, fence

posts and for fuel.



Blue Beech, Hornbeam, WaterJBeech

Carpinus caroliniaiia Walt.

1. A twig showing i,i=.tillate and staminate 5. A staminate flower with bract, axile view

2. Pistnifte^'flowers with bract, axile view G. A twig^ showing niatvuv leaves and fruit

3 A bmtt from pistillate anient, abaxile 7. Nutlet 'with trilobed subtending invo-

vipw X 4 lucre X IVi

4 \ bract from staminnte anient with sta- S. Involucre and nutlet, axile view x o

mens, abaxile view x T. !'• Winter twig x '..
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Caqiiuus caroliniana Walt.

Blue Beech, Hornbeam, Water Beech

Habit — A shrub or low bushy tree 25-30 feet in height with a short fluted

trunk 6-12 inches in diameter, under optimum conditions sometimes 40

feet in height with a trunk 18-2-4 inches in diameter. Crown round-

topped and Avide-spreading, consisting of long, wii-v. ascending branches

which are often pendulous at the tips, and short, thin laterals, the two

forming horizontal sprays.

Leaves— Alternate, borne on slender, terete, hairy petioles about Vs of an

inch long, ovate-oblong, 2-4 inches long, 1-1% inches wide, acuminate at

the apex, rounded or cuneate and often inequilateral at the base, finely

doubly serrate, at maturity thin, firm, smooth and deep green above, pale

green and glabrous or puberulous below with tufts of pale hairs in the

axils of the veins.

Flowers— Appearing in April and early May with the leaves, monoecious,

borne in aments. Staminate aments arising from lateral buds similar to

leaf-buds but larger, at anthesis reddish green, pendant, about IV2 inches

long. Pistillate aments appearing vrith. the leaves, terminal on the

growth of the season, lax, green, %-% of an inch long. The st-amrnate

flowers consist of 6-40 yellow half-anthers which are raised on short,

bifurcated filaments inserted on a pilose torus, the group subtended by

a short-stalked, broadly ovat^, concave scale. The pistillate flowers are

borne in pairs at the base of an ovat«, acute, deciduous bract and consist

of an ovary invested by a bracteole and 2 secondary bractlets, a short

st-> ie, and 2 elongated, filiform scarlet stigmas.

F" .lit— A long-pedunculate, pendulous cluster of 3-lobed, foliaceous, green

involucres, 1V2-4 inches long, 1-2 inches wide, each involucre bearing

adaxilly a corrugated, light brown nutlet. The involucres arise from the

fusion of a bracteole and 2 secondary bractlets and are borne vis-a-vis

in pairs.

Winter characters— Twigs very slender, tough, pale-lenticellate, smooth,

lustrous, dark reddish brown and often zizag, at length dull reddish

gray. Terminal bud absent. Lateral buds ovate, acute, slightly puberu-

lous, somewhat divergent, light chestnut-brown, about % of an inch long.

Mature bark bluish gray tinged AAith brown, thin, forming a smooth layer

on the fluted trunk.

Habitat— A moisture-loving species usually found in swamps, along the

banks of streams, in low wet woods and on moist slopes.

Range— Xova Scotia westward through southern Canada to Minnesota,

southward to Florida and Texas. Zones B and C.

Uses— Of no commercial significance. AVood very heavy,, hard, strong, close-

grained, light broAvn with thicJc white sapwood. The tree is occasionally

used ornamentally on wet, springy sites.



Sweet Birch, Cherry Birch, Black Birch

Betula ]euta L.

lod staminate
1. A twig showing pistillate

aments x V>
2 Bract and bracteoles from staminate ament

sliowing stamen^, distal view x 3

3. Staminate flowers witli subtending bracts,

and sepals, axile view x 3 - -

4. Bract and bracteoles from pistillate aments 8. )^inged nutlet x ^

showing styles, abaxile view x 3 9. Winter twig x Vi

bracts.
5. Pistillate flowers with subteiiiliiu

axile view x 3
. .^

G. A twig showing mature leaves and truiting

strobiles x In

7 Scale from fruiting strobile, abasile view

X 3
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Betula leuta L.

Sweet Birch, Cherry Birch, Black Birch

Habit— A tree under optimum conditions sometimes attaining a height of

75-80 feet with a trunk diameter of 3-4 feet, usually 50-60 feet tall.

Crown at first rather narrowly conical, clothed with ascending branches

which extend nearly to the ground, at length open, round-topped and
rather narrow, with long, slender, horizontal or somewhat pendulous,

much-forked branches. Bole in mature trees tapering.

Leaves— Alternate, ovate or oblong-ovate, 2i/^-5 inches long, l%-3 inches

wide, acute at the apex, slightly cordate or rounded and inequilateral at

the base, sharply doubly serrate, at maturity membranaceous, smooth,

dark dull green above, pale yellow-green and smooth below aside from the

axillary tufts of white hairs, borne on stout, hairy petioles %-l inch long.

Flowers— Appearing in April or early May before the leaves, monoecious,

borne in amenta. Staniinate aments preformed the preceding season,

clustered, subterminal, cylindrical, at anthesis brownish yellow, 3-4 inches

long. Pistillate aments appearing as the buds unfold, terminal and soli-

tary on short, 2-leaved lateral branches, pale green, cylindrical, sessile,

V2-% of an inch long. Flowers borne in clusters of 3. The staniinate

flowers consist of 4 yellow half-anthers raised on short, bifurcated fila-

ments and accompanied by a calyx of 1 sepal, the cluster of 3 covered

distally by a peltate, obovate bract and 2 bracteoles. The pistillate flower

consists of a small, green, ovoid ovary surmounted by 2 spreading, fili-

form, pink styles, the cluster of 3 subtended by an obloug, obtuse bract

and 2 adnate bracteoles.

Fruit— A sessile, pale brown, short-cylindric, obtuse, woody strobile 1-1^/4

inches long and about % inch thick, consisting of glabrous, imbricated,

3-lobed bracts subtending winged nutlets, both deciduous in the autumn
from the slender rachis. Nutlets compressed, oblong to obovate, about

Ys of an inch long, surmounted at the apex by the 2 persistent styles,

with lateral marginal wings as broad as the nutlet.

Winter characters— Twigs slender, lenticellate, smooth, lustrous, light red-

dish brown., at length dull dark brown tinged vdth red, with wintergi-een

taste when chewed. Short spur-like lateral fruiting branches present.

Staniinate aments grouped at the tips of vigorous branchlets, oblong-

cylindrie, reddish brown, lustrous, about % of an inch long. Buds ovate,

acute, lustrous, divergent, light chestnut-brown, about Vi of an inch

long. Bark on young trunks smooth, lustrous, dark reddish brown, with

conspicuous horizontal lenticels. Mature bark dull brownish black, fur-

rowed and broken into large, irregular plates.

Habitat— Usually in upland situations on moist or dry gravelly or rocky

soils.

Range— Newfoundland, New York and Pennsylvania, south along the moun
tains to Florida, west through southern Ontario to Iowa and Tennessee.

Zones A, B, and C.

Uses— Wood heavy, hard, strong, close-grained, dark reddish brown with

thin, pale sapwood, capable of high finish and used in the manufacture of

furniture to imitate mahogany, likewise for woodenware, fuel, etc. Oil

of wintergreen is distilled from the wood, and birch beer can be made by
fermenting the sap.

6



Yellow Birch, Gray Birch

Betula lutea Miehx. f.

1. A twig showing pistillate and staminate
aments x %

2. Bract and bracteoles from staminate
anient, distal view x 7V2

3. Staminate flowers with subtending bracts
and sepals, axile view x 7%

4. Bract and bracteoles showing styles,

abaxile view x 7%

5. Pistillate flowers with subtending bracts,

axile view x 7% ^ •*

G. A twig showing mature leaves and fruit-

ing strobiles x %
7. Scale from fruiting strobile, abaxile view

X 2
S. Winged nutlet x 4
9. Winter twig with staminate aments x Va.
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BETULACEAE

Betula lutea Miclix. f.

Yellow Birch, Gray Birch

Habit— A tree at maturity usually 60-75 feet in height A\'ith trunk diameter
of 2-3 feet, sometimes 100 feet tall and 3-5 feet through. In the open
the crown is broadly ovoid, consisting of loug, wide-spreading, somewhat
pendulous branches borne aloft on a short bole which is continuous into

the crown or breaks up a short distance above the ground into several

large, ascending limbs. Under forest conditions the bole is usually clean

for some distance below.

Leaves —-Alternate, ovate, oblong-ovate or elliptical, 3—41/2 inches long, 1^/2-2

inches wide, acute at the apex, rounded or slightly heart-shaped and
inequilateral at the base, sharply doubly serrate, at maturity smooth,
dull and dark green above, pale yellowish green and hairy at least on
the veins below, borne on slender, pale yellow, hairy, terete petioles %-l
inch long.

Flcwers— Appearing in late March or April before the leaves, monoecious,
borne in aments. Staminate aments preformed the preceding season, clus-

tered, subterminal, cylindrical, at anthesis bro^^^lisll yellow, 3-3 ^^ inches

long. Pistillate aments ajipearing as the buds unfold, terminal and soli-

tary on short, 2-leaved lateral branches, pale green, oblong-cylindrical_

nearly sessile, about % of an inch long. Flowers borne in clusters of 3.

The staminate flowers consist of 4 yellow half-antliers raised on short,

bifurcated filaments and accompanied by a calyx of 1 sepal, the cluster

of 3 covered distally by a peltate broadly oval bract and 2 bracteoles.

The pistillate flower consists of a small, green, ovoid ovary surmounted
by 2 spreading, filiform styles, the cluster of 3 subtended by an oblong,
obtuse bract and 2 adnate bracteoles.

Fruit— An erect, sessile or nearly sessile, jpale brown, oblong-ovoid, woody
strobile, l-lVi> inches long and about % of an inch wide, consisting of
imbricated, 3-lobed bracts which are puberulous on the back and subtend
A\-inged nutlets, both deciduous in the autumn from the slender raehis.

Xutlets compressed, ovate to oval, chestnut-bro\\'n, about Ys of an inch
long, crowned by the 2 persistent styles, with lateral marginal wings
narrower than the nutlet.

Winter characters— T^\-igs slender, lenticellate, smooth, light yellowish
brown, becoming dark brown and lustrous and finally dull silvery-gray,

Avitli faint wintergreen odor when chewed. Short, spur-like, lateral fruit-

ing branches present. Buds narrowly ovate, acute, lustrous, somewhat
divergent, chestnut-brown, about % of an inch long, covered by 3-8 scales
downy on the margins. Staminate aments grouped at the tips of vigorous
twigs, oblong-cylindric, light chestnut-brown and lustrous, %-l inch long.

Bark on young trunks or limbs lustrous, close and firm, bright silvery-

gray, separating at the surface into thin, revolute, clinging scales.

Mature bark reddish brown to nearly black, broken into large, thick,

irregular plates.

Habitat— Kich moist uplands in company with Beech, Sugar Maple, Ash,
Hornbeam, Hemlock, Eed Spruce, etc.

Range— Xewfoundland south along the mountains to Xortli Carolina and
Tennessee, west through southern Ontario, Michigan and Wisconsin to

Minnesot^T. Zones B, C, D, and E.

Uses— Wood heav^-, hard, strong, close-grained, light reddish brown witli

thin, nearly white sapAvood. Used for furniture, flooring, interior finish,

agricultural implements, turnery, and for fuel.



River Birch, Red Birch, Black Birch

Betula nigra L.

1. A twig showing pistillate aud staminate
aments x 1

2. Bract and bracteoles from staminate
ament showing stamens, distal view x 8

3. Staminate flowers with subtending bracts
and sepals, axile view x 8

4. Bract and bracteoles from pistillate

ament showing styles, abaxile view x 6

5. Pistillate flowers with subtending bracts,

axile view x 6 ,>,!«.
6. A twig showing mature leaves and fruit-

ing strobiles x Vz ., . „
7. Scale from fruiting strobile, abaxile view

X 2
8. Winged nutlet x 4
9. Winged twig x %
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BETULAGEAE

Betula nigra L.

River Birch, Red Birch, Black Birch

Habit— A tree 30-60 feet in height with a short trunk usually dividing near

• the base into several large, obliquely ascending limbs which form in age a

round-topped, open, irregular cro\TO. Under optimum conditions some-

times 80-100 feet in height with a bole 4-5 feet through, at other times

a bushy tree branching from the ground.

Leaves— Alternate, rhombic-ovate, 1^/^-3 inches long, 1-2 inches wide, acute

at the apex, cuneate at the base, doi^bly serrate, at maturity thin but firm

in texture, dark green, smooth, and lustrous above, pale yellomsh green

and glabrous or slightly pubescent below, borne on slender, pubescent

petioles about % of an inch long. Stipules pale green, ovate, fugacious.

Flowers— Appearing in March and April before the leaves, monoecious, borne

in aments. Staminate aments preformed the preceding season, clustered,

subterminal, cylindrical, at anthesis brownish yellow, 2-3 inches long. Pis-

tillate aments appearing as the buds unfold, terminal and solitary on

short, 2-leaved lateral branches, bright green, cylindrical, pedunculate,

about % of an inch long. Flowers borne in clusters of 3. The staminate

flowers consist of 4 yellow half-anthers raised on short, bifurcated fila-

ments accompanied by a calyx of 1 sepal and covered distally by a peltate,

broadly oval bract and 2 Ijracteoles. Pistillate flowers consisting of a

small, green, ovoid ovary surmounted by 2 spreading filiform styles, the

cluster of 3 subtended by an oblong, obtuse bract and 2 braeteoles.

Fruit— An erect, pedimculate, pubescent, pale broAvn, ovoid-cylindrical, woody

strobile, 1-1% inches long and about V2 inch \nde, consisting of imbri-

cated, 3-lobed bracts which are pubescent on the back and subtend Avinged

nutlets, both deciduous in mid-summer from the slender rachis. Nutlets

compressed, broadly oval, chestnut-brown, about Vs of an inch long,

crowned by the 2 persistent styles, with lateral, marginal, pubescent wings

narrower than the nutlet.

Winter characters— Twigs slender, lenticellate, smooth, reddish bro^vn and

lustrous, at length darker, the bark exfoliating in thin, papery scales.

Buds ovate, acute, smooth or somewhat hairy, divergent, covered by 3-7

chestnut-brown scales. Staminate aments clustered, subterminal, cylin-

drical, %-l inch long. Bark on limbs and upper part of bole light red-

dish brown to cinnamon red, exfoliating in papery, clinging scales, giving

the trunk a ragged appearance. Mature bark at the base of the trunk

dark reddish brown and fissured.

Habitat— A moisture-loving species typically found along the banks of

streams, ponds, and lakes, more rarely on drier sites.

Range— Central New England, south to Florida, west to Minnesota aud

Texas. Zones A, B, and C.

Uses— Wood light, medium hard, strong, close-grained, light brown with

wide, pale sapwood. Used in the manufacture of cheap furniture and

woodenware. The tree is attractive ornamentally and is grown in parks,

cemeteries and private estates.



Gray Birch, Old Field Birch, White Birch

Betula i)opulifolia Marsh.

1 A twi.i; sliowins pistillate and staminate

lU-act and bracteoles from staminate ament
showing stamens, distal view x 5

Staminate flowers with siibtendlng bracts
and sepals, axile view x 5

Bract and bracteoles from pistillate ament
showing styles, abaxile view x 15

Pistillate flowers with subtending bracts,
axilo view x l.j

A twig showing mature leaves and fruit-

ing strobiles x %
Scale from fruiting strobile, abaxile view 5
Winged nutlet x iO
Winter twig x Va
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BETULACEAE

Betula populifolia Marsh.

Gray Birch, Old Field Birch, White Birch

Habit — A small tree 20-35 feet high, with a trunk diameter of 6-12 inches,

occasionally 50 feet tall with a diameter of 18 inches. The boles usually

arise in groups of 2-6 from a common root-crown. Crown open, rather

irregular, narrowly pyramidal, often extending to the ground, consisting

of slender, ascending or horizontal branches and drooping branchlets.

Bole continuous to the top of the crown.

Leaves— Alternate, triangular to rhombic-ovute, 214-3 inches long, 11^-21^

inches wide, long attenuate at the apex, cuneate or truncate at the base,

coarsely doubly serrate^ at maturity thin but firm in texture, dark green,

lustrous and somewhat glandular above, pale green and glabrous or hairy

on the veins below, borne on long, black-glandular, terete petioles.

Flowers—'Appearing in late March or April with the leaves, monoecious,

borne in aments. Staminate aments preformed the previous season, usu-

ally solitain-, subterminal. narrowly cylindrical, at anthesis brownish yel-

low, 2^4-4 inches long. Pistillate aments appearing as the buds unfold,

terminal and solitary on short, 2-leaved lateral branches, pale green,

linear-cylindical, pedunculate, ^/^-l inch long. Flowers borne in clusters

of 3. The stiimiuate flowers consist of 4 yellow half-anthers raised on

short bifurcated filameuts and accompanied by a calyx of 1 sepal, the

cluster of 3 covered distally by a peltate, obovate bract and 2 bracteoles.

Pistillate flowers consisting of a small, green, ovoid ovary crowned by 2

spreading, filiform, pale red styles, the cluster of 3 subtended by an ob-

long, obtuse bract and 2 adnate bracteoles.

Fruit— A pedunculate, pale brown, cylindrical, obtuse, woody strobile, about

% of an inch long and ^4 of an inch wide, consisting of puberulous, imbri-

cated, 3-lobed bracts subtending winged nutlets, both deciduous in the

autumn from the slender rachis. Nutlets compressed, oval-obovate, chest-

nut-brown, 1/16-1/12 of an inch long, croA^nied by the 2 persistent styles,

with lateral marginal wings broader than the nut.

Winter characters— Twigs slender, lenticellate, lustrous, roughened by warty
glands, reddish broAvn or nearly Avhite near the trunk. Buds ovate, acute,

smooth, somewhat resinous and divergent, covered by 3-4 scales downy at

the margins. Staminate aments usually solitary, subterminal, linear-

cylindrical, 11/4-11/4 inches long. Mature bark thin, close, dull grayish

white with bright orange inner bark, nearly black and fissured at the base

of the tree.

Habitat ^—-A short-lived "weed" tree establishing itself rapidly in abandoned
fields, burns and on waste lands. Thrives on moist soil along streams and

lakes.

liange— Nova Scotia, south to Delaware and southern Pennsylvania, west-

ward to Central Quebec, southern Ontario, and western New York. Zones

A, B, C, and D.

Uses— Not an important timber species. Grown ornamentally. Wood light,

soft, weak, close-grained, pale brown with thick, nearly white sapwood.

Used largely for fuel, also for spools, shoe pegs, etc.



Paper Birch, Canoe Birch, White Birch

Betula alba, var. papyrifera (Marsh.) Spach. [Betula papyrifera Marsh.]

1. A twig showing pistillate and staminate
aments x %

2. Bract and bracteoles from staminate ament
showing stamens, distal view x 7

3. Staminate flowers with subtending bracts
and sepals, axile view x 7

4. Bract and bracteoles from pistillate ament
showing styles, abaxile view 15

5. Pistillate flowers with subtending bracts,
axile view x 15

6. A twig showing mature leaves and fruit-
ing strobiles x %

7. Scale from fruiting strobile x 4
8. Winged nutlet x 4
9. Winter twig x %
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BETULACEAE

Betula alba, var. papyrifera (Marsh.) Spach. [Betiila papyrifera Marsh.]*

Paper Birch, Canoe Birch, White Birch

Habit— A tree at maturity usually 50-75 feet in height with a trunk diame-
ter of 1-2 feet, under optimum conditions sometimes 120 feet tall. Crown
in young trees extending nearly to the ground, narrowly pyramidal, con-
sisting of short, slender, spreading branches. In mature or crowded trees,

the bole is clean below and supports a rather narrow, round-topped, open
head with pendulous branches.

Leaves— Alternate, ovate, acuminate at the apex, rounded or cuneate at the

base, coarsely doubly serrate, 2-3 inches long, l%-2 inches wide, at ma-
turity thick and firm in texture, dull dark green and usually eglandula?
above, pale yellowish green, glabrous or somewhat hairy and marked with
minute black glands beneath, borne on stout, yellow, black-glandular
petioles. Stipules fugacious.

Flowers— Appearing in April and May with the leaves, monoecious, borne in

aments. Stamuiate aments preformed the preceding season, usually in

group of 2-3, subterminal, cylindrical, at anthesis brownish yellow, 3io-4

inches long. Pistillate aments appearing as the buds unfold, terminal and
solitary on short, 2-leaved lateral branches, pale green, linear-cylindrical,

pedunculate, 1-1^ inches long. Flowers borne in clusters of 3. The
staminate flowers consist of 4 yellow half-anthers raised on short bifur-

cated filaments and accompanied by a calyx of 1 sepal, the cluster of 3

covered distally by a peltate, broadly obovate bract and 2 bracteoles. Pis-

tillate flowers consisting of a small, green, ovoid ovary crowned by 2

spreading, filiform, bright red styles, the clusters of 3 subtended by an
oblong, obtuse bract and 2 bracteoles.

Fruit— A pedunculate, drooping, pale brown, cylindrical, obtuse, woody stro-

bile, about 1^2 inches long and % of an inch thick, consisting of puberu-
lous or glabrous, imbricated, 3-lobed bracts subtending winged nutlets,

both deciduous in the autumn from the slender rachis. Nutlets com-
pressed, elliptical to oval, chestnut-browna, about 1/16 of an inch long,

with marginal wings broader than the nut.

Winter characters— Twigs rather stout, lenticellate, smooth, dull reddish

brown, at length orange-brown and lustrous, finally white from the exfoli-

ation of the outer bark. Buds ovate, acute, smooth, divergent, chestnut-

brown, covered by 3-5 scales downy at the margins. Staminate strobiles

in groups of 2-3, subterminal, cylindrical, %-l^ inches long. Bark on
the trunk and older branches chalky to creamy-white, peeling off in thin

papery layers, marked by elongated, horizontal lenticels. Mature bark at

the base of mature trunks bro^vnish black, sharply and irregularly fur-

rowed.

Habitat— Thrives on moist sites about lakes, streams, swamps, wooded moun-
tain slopes and hillsides, usually intermingled with other hardwoods, more
rarely with conifers.

Range— A transcontinental species ranging from Newfoundland to Alaska,

south through New England to central Pennsylvania, Michigan, "Wiscon-

sin, Colorado and Washington. Zones C, D, and E.

Uses—^Wood light, strong, hard, close-grained, light reddish brown with

thick, nearly white sapwood. Largely used in the manufacture of spools,

Ukewise woodenware, shoe-lasts, wood-pulp and fuel. The papery bark is

made into canoes and souvenirs. The tree is grown ornamentally in the

northern states, replacing in many places the European White Birch
destroyed by the Bronze Birch Borer.

*A variety of paper birch, Betula alba, var. cordifoUa (Regel) Fernald, is found
at Uigber elevations on cool mountain slopes in tbe Adirondacks and Catskills.



Beech
Fagus graiiclifolia Eliili. [Fagus amerieaua Sweet; Fagus atropunieea (Marsh)

Sud.j Fagus ferruginea Ait.]

1 A twig showing pistillate and staminate
flowers, and immature leaves x 1

2. A staminate flower, lateral view x 5
a. A pistillate flower, lateral view x 5

4. A twig showing mature leaves and fruit
X 1/2

5. Trigonous nut x 2
0. \Yinter twig x %
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FAGAGEAE

Pagus grandifolia Elali. [Fagus americaua Sweet; Fagus atropunicea (Marsh)
Slid.; Fagus ferruginea Ait.]

Beech

Habit— A tree under optimum conditions sometimes 120 feet in height, usu-

ally 60-80 feet in height with a trunk 2-4 feet in diameter. Crown com-
pact and narrow under forest conditions, bonie aloft on a long, straight,

columnar bole. In the open the trunk is short and thick and breaks up
a few feet above the ground into numerous spreading limbs and slender,

somewhat drooping branches, forming a broad, round-topped head.

Spreads by root suckers.

Leaves— Alternate, oblong-ovate, 2^,^-5 inches long, 1-3 inches wide, acu-

minate at the apex, cimeate or rounded at the base, sharply serrate with

rather distant teeth, at maturity thin, coriaceous, smooth and dull green

above, pale green and lustrous beneath, with tufts of hairs in the axils

of the prominent rib-like sccondar}- viens, borne on short, terete, heavy
petioles about i/4 of an inch long.

Flowers— Appearing in April or May when the leaves are about one-third

grown, monoecious. Staminate flowers in many-fl^owered, drooping, globose

heads wliich are 1 inch in diameter and are borne on slender, scaly ped-

uncles about 2 inches long arising from the axils of the inner bud-scales

or of the lower leaves. Calyx nairowly campanulate, pale hairy without,

i-8-lobed, borne on a short peduncle. Stamens 8-10, ^^ith pale green

anthers and slender filaments, the filaments about twice the length of the

calyx. Pistillate flowers in clusters of 2 on short, clavate, woolly ped-

uncles from the upper leaf-axils, the cluster surrounded by an involucre

of accrescent scales clothed i\ith long wldte hairs and subtended by several

deciduous, pink bracts. Calyx hairy, adnate to the ovary, with 4-5 linear

lobes. Pistil consisting of a trigonous, 3-celled ovaiy surmounted by 3

slender, reflexed styles stigmatic on the inner surface.

i'ruit — A stalked, prickly, thick-walled, ovoid bur, about % of an inch long,

opening in the autumn by 4 valves to set free the 2 trigonous, lustrous

brown nuts. Kernel sweet, edible.

Winter characters— Twigs slender, zigzag, wiry, orange-lenticellate, smooth,

lustrous, bright reddish brown, at length dark bro^Ti turning to ashy

gray, vrith tardily deciduous leaves. Buds narrowly conical, sharp-

pointed, strongly divergent, %-l inch long, covered by numerous, thin,

lustrous, pale chestnut-brown scales Avith hairy margins. Mature bark

thin, close, smooth, dull light gray, often mottled with dark spots.

Habitat— A tolerant species preferring rich, moist uplands in admixture

with Hard Maple, Yellow Bii-ch, Hornbeam, Hemlock, etc. In the south

occurring on moist bottom-lands and the borders of swamps.

Range— Nova Scotia through southern Ontario to Wisconsin, south to

Florida and Texas. Zones B, C, and D.

Uses— A timber species producing a hard, strong, tough, close-grained wood

which is susceptible of high polish but difficult to season and not durable

in contact with the soil. Heartwood light or dark red; sapwood nearly

wiiite. The wood is used for cheap furniture, tool handles, basketry (as

veneer), and largely in the rural districts for fuel. The tree is to be

recommended ornamentally because of its striking appearance, especially

during the winter months. The m\U r.ccnsionally appear in the eastern

markets.



Chestnut

Castanea dentata (Marsh.) Borkli. [Castanea vesea, var. americana Mickx.;

Castanea sativa, var. amerieana Sai-g.]

1. A twig showing pistillate and staminate 4. Opened burs showing nuts and nut-scars

flowers and mature leaves x V2 x %
2. A staminate flower, lateral view x 8 5. Xut x 1

3. A pistillate flower, lateral view x 10 6. Spine from bur x 1%
7. Winter twig x %
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Castauea dentata (Marsh.) Borkh. [Castanea vesca, var. americana Michx.

;

Castanea sativa, var. americana Sarg.]

Chestnut

Habit— An important timber species, usually 60-80 feet tall, under optimum
conditions sometimes 100 feet in height with a restricted crown and tall

columnar trunk 3-4 feet in diameter. Trees in the open have a short,

massive bole which soon breaks up into stout, ^"ide-spreading limbs to

form a very broad, ovate, rounded head. Chestnut sprouts readily from
the stump after cutting (coppice growth) and it is not imcomnion to find

several trees that have arisen from sprouts in this way, grouped about
an old stump.

Leaves— Alteniate, obloug-lauceolate, 6-8 inches long, li/^-2 inches wide,
acuminate at the apex, cuneate at the base, coarsely serrate, at maturity
thin, glabrous, dull, dark green above, smooth and pale yellow beneath,
borne on stout, puberulent petioles about ^2 of an inch long.

Flowers— Appearing in late June or July after the leaves have attained full

size, monoecious. Staminate flowers in erect deciduous aments 6-8 inches
long consisting of stout, green^ puberulous stems arising from the axils

of the leaves of the year or of the inner scales of the terminal bud, and
sessDe flower clusters. Calyx campanulate, pale bro^\m, puberulous, 6-

lobed. Stamens 10-20, with long, slender, white fllaments and pale

yellow anthers. Pistillate flowers at the base of the upper androgynous
aments in clusters of 3 (2-5), each cluster enclosed in a green, sessile

involucre of thick, imbricated, sharp-pointed, slightly hairy scales sub-

tended by several bracts. Calyx hairy, adnate to the ovary, with short,

6-lobed limb. Pistil consisting of a 6-celled ovary surmounted by 6 white,

linear, spreading styles stigmatic at the apex.

Fruit— A sessile, globose, light brown bur, 2-2H inches in diameter, densely
echinulate with branched spines and usually tomentose without, opening
the first autumn by 4 valves and exposing the 1-3 nuts and the velvety

inner surface. Xuts ovoid, laterally compressed, pubescent at the apex,
lustrous below, dark chestnut-brown, marked at the base by a large, pale,

oval scar. Kernel sweet, edible.

Winter characters— Twigs rather stout, white-lenticellate, smooth, lustrous,

olive or yello^^ish green, at length dark brown. Terminal bud absent.

Lateral buds ovate, acute, divergent, dark chestnut-brown. Mature bark
dark brown, thick, divided by shallow fissures into broad, flat ridges scaly

on the surface.

Habitat— Thrives on a wide variety of sites and soils but avoids a wet
habitat. In the north common on gravelly, well-drained, glacial soils;

farther soiith it is an inhabitant of cool mountain slopes.

Bange— Maine westward through southern Ontario to Michigan, southward

to Delaware and along the mountains to Alabama, Mississippi, Kentucky
and Tennessee. Attains its best development in the mountains of the

South. Zones A, B, and C.

Uses— An important timber tree. "Wood light, soft, rather weak, coarse-

grained, difficult to season but very durable in contact with the soil.

Heartwood reddish brown; sapwood thin and pale. Largely used for

railroad ties, telephone and telegraph poles, fence posts, coffins, cheap

furniture, interior finish and as a source of tannin extract. The tree is

important silviculturally because of the readiness with which it may be

coppiced. The chestnuts of commerce are produced by this species. The
supply of American Hiestnut has been greatly depleted through the rav-

asres of the chestnut-bark disease.



White Oak
Quercus alba L.

1. A twig showing pistillate and staminate 4. A twig sliowing mature leaves and fruit
flowers, and immature leaves x 14 x %

2. A staminate flower, lateral view x ;">'
5. Xut wit"h cup, lateral view x 1

3. A pistillate flower, lateral view x 5 i". ^Vi!.te^ twig x %
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Quercus alba L.

White Oak
Habit— A valuable timber species, usually attaining a height of 60-SO feet

^•ith a trunk 2-4 feet in diameter, under optimum conditions sometimes

140 feet tall. Trees in dense forest stands hare long, clean boles -with

little taper, bearing aloft a narrow crown. In the open the bole is short

and stout and soon breaks up into massive, gnarled, wide-spreading limbs

and slender rigid branches to form a broad, open, irregular eroA^ni.

Leaves— Alternate, obovate-oblong, 5-9 inches long, 2—4 inches wide, cuneate

at the base, 3-9-lobed, the lobes ascending and blunt and separated by
A\"ide, rounded sinuses which are shallow or may extend nearly to the

midrib. Upper lobes irregular, often \vith secondary' lobes at the apex.

At maturity leaves thin, firm, glabrous, dull or lustrous and bright green

above, paler, smooth and sometimes glaucous beneath. Petioles stout,

glabrous, ^^-1 inch long.

Flowers— In our range appearing in late May or early Jiuie when the leaves

are about one-third gro^Ti, monoecious. Staminate flowers ebracteolate,

in interrupted, filiform, pendulous, deciduous aments 2i/^-3 inches long

which are borne on the growth of the preceding season or from the axils

of the inner scales of the terminal bud. Calyx campanulate, bright yel-

low, pubescent, acutely lobed. Stamens 4-6, with filiform exserted fila-

ments and yellow, notched anthers. • Pistillate flowers solitary, peduncu-

late or nearly sessile, borne in the axils of the leaves of the season, each

subtended by broadly ovate, hairy involucral scales. Calyx urn-shaped,

shallowly lobed, adnate to the ovary. Pistil consisting of a 3-celled

(rarely 4-5-celled) ovary surmounted by 3 short, dilated, spreading, red

styles stigmatie on the inner surface.

Fruit— A sessile or pedunculate aconi, ripening the first season. Xut ovoid-

oblong, light chestnut-brown and lustrous at maturity, rounded at the

apex, about % of an inch long, enclosed about one-fourth its length in

the cup. Cup bowl-shaped, somewhat pubescent ^"ithin, consisting of

numerous scales, those at the base thickened and tubereulate.

Winter characters— T^^igs rather slender, pale-lentieellate, lustrous or

somewhat glaucous, reddish gray becoming ashy gray the second season.

Buds alternate, those near the branch-tip clustered about the terminal

bud, broadly ovate, obtuse, reddish brown, about % of an inch long.

Mature bark light gray or nearly white, thick, divided by shallow fissures

into long, irregular, thin scales.

Habitat-— A cosmopolitan species gTo^^ing on sandy soil, on moist bottom-

lands, rich uplands, and stony ridges, preferring rich nioist soil.

Range— IMame to Minnesota, south to Florida and Texas. Zones A, B,

and C.

Uses— An important lumber species producing the best grade of oak timber.

Wood, hard, hea\'y, strong, durable, pale brown with lighter sapwood.

Prized for furniture, tight cooperage, wagoury, railroad ties, etc.



Post Oak, Iron Oak
Quercus stellata Wang. [Quercus minor Sarg.

;
Quercus obtusiloba Michx.]

1. A twig showing pistillate and staminate
flowers, and immature leaves x ^

2 A staminate flower, lateral view x 3
3. A pistillate flower, lateral view x 5

4. A twig showing mature leaves
X %

5. Nut with cup, lateral view x 1

6. Winter twig x %

and fruit
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FAGACEAE
Quercus stellata Wang. [Quercus minor Sarg.

;
Quercus obtusiloba Michx.]

Post Oak, Iron Oak
Habit— A tree usually 50-60 feet in height with a trunk diameter of 1-2

feet, under optimum conditions sometimes becoming 80-100 feet tall with

a long, clean bole, in the northern limits of its range often reduced to a

shrub. Grown broad, dense, round-topped, mth stout spreading branches,

much reduced in forest-gro'WTi specimens.

Leaves— Alternate, oblong-obovate, 4-7 inches long, 3-5 inches wide, broadly

euneate at the base, sinuately cut in 5-7 rounded, divergent lobes, the

upper 3 much the larger and often notched. At maturity leaves thick,

firm, dark green above with scattered stellate hairs, and rusty pubescent

beneath. Petioles stout, pubescent, ^-1 inch in length.

Flowers— In our range, appearing in May when the leaves are about one-

fourth grown, monoecious. Staminate flowers bracteolate, in interrupted,

pendulous, deciduous aments 2i^-4 inches long which are borne on the

growth of the preceding season or from the axils of the inner scales of

the terminal bud. Calyx campanulate, yellow, hirsute, with laeiniate,

acute lobes. Stamens 4^6, with filiform, exserted filaments and yellow,

notched anthers. Pistillate flowers sessile or pedunculate, borne in the

axils of the leaves of the season, each subtended by broadly ovate, hirsute

involucral scales. Calyx campanulate, shallowly lobed, adnate to the

ovary. Pistil consisting of a 3-celled (rarely 4-5-celled) ovary surmounted

by 3 short, dilated, red styles stigmatic on the inner surface.

Fruit— A sessile or pedunculate acorn, ripening in one season. Nut oval,

obtuse and often pubescent at the apex, light chestnut-brown and striate,

1/^-1 inch long, enclosed about one-third of its length in the cup. Cup

turbinate, downy within, consisting of numerous thin, flat, tomentose

scales.

Winter characters— T^\'igs stout, pubescent, pale-lenticellate, orange to red-

dish broA\Ti, at length dark bro\\Ti or nearly black. Buds alternate, those

near the branch-tip clustered about the terminal bud, broadly ovate,

bluntly acute, chestnut-brown and pubescent, %-% of an inch long.

Mature bark grayish brown, thick, divided by deep fissures into broad

ridges, scaly on the surface.

Habitat— An upland species preferring dry, sandy or gravelly sites. Thrives

on limestone soils.

Range—• Central New England west to Kansas and Missouri, south to Florida

and eastern Texas. Usually shrubby in the northeast. Zones A and B.

Uses— Wood hard, heavj% close-grained, durable, pale brown with lighter

sapwood. It is not distinguished in the trade from that of Quercus alhc

and is put to similar uses.



Bur Oak, Mossy-cup Oak, Over-cup Oak
Quercus macrocarpa INIielix.

!. A twiji sliowing pistillate and staniiiiate
tlowrrs;. and immature leaves x %

- A staniinate flower, lateral view x 3
o. A pistillate flower, lateral view x 5

-I. A twii;- showing- mature leaves and fruit

X %
.". X\it with cup, later?! view x 1
f). Winter twig x V»
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Quercus macrocarpa Michx.

Bur Oak, Mossy-cup Oak, Over-cup Oak
Habit— Oue of the largest of American oaks, under optimum eonditiona

sometimes 170 feet in height Avith a trunk 4-7 feet in diameter which is

free of branches for 50 feet or more. Usually smaller, becoming shrubby

at the northern limits of its range. CrowTi in the open broad and round-

topped, AA-ith massive, spreading limbs and drooping, bushy branchlets.

Leaves—^ Alternate, obovate or oblong, G-12 inches long, 3-6 inches wide,

cuneate at the base, sinuately cut or nearly divided into 5-7 lobes, the

terminal lobe the larger and crenately lobed. At maturity leaves thick,

firm, lustrous and usually smooth above, greenish or silvery pubescent

below. Petioles stout, %-l inch long.

Flowers — In our range appearing in late May or early June Avhen the

leaves are about one-fourth grown, monoecious. Staminate flowers in

interrupted, hairy, filiform, pendulous, deciduous anients, 4-6 inches long

which are borne on the grow^th of the preceding season or from the axils

of the inner scales of the terminal bud. Calj^ hemi-spherieal, yellowish

green, pubescent vath 4-6 laciniate lobes. Stamens ^Q, with short fila-

ments and yellow, glabrous anthers. Pistillate flowei's sessile or pedun-

culate, solitary or paired, borne in the axils of the leaves of the season,

each subtended by broadly ovate, pubescent involucral scales. Calyx

eampanulate, shallowly lobed, adnate to the ovary. Pistil enclosed aside

from the 3 spreading styles Avhicli are reddish and stigmatie on their

inner surface.

Fnxit— A sessile or short-pedunculate acorn ripening the first season. Nut

chestnut-broAni, oval or broadly ovate, rounded and finely pubescent at

the apex, from +,,-,-2 inches long, enclosed from one-half to its whole

length in the cup. Cup bowl-shaped, pale brown and pubescent within,

hoary-tomentose without, with pointed, imbricated scales, the upper pro-

longed to form a fringe.

Winter characters— Twigs stout, pale-lenticellate, glabrous, j)ale orange-

yellow, at length dark browni. Older twigs often develop corky wings.

Buds alternate, those near the branch-tip clustered about the terminal

bud, broadly ovate, obtuse, pubescent, pale reddish brown, Vs-Vi of an

iiu-h long. Mature bark pale bvowu. medium thick, divided by deep fur-

rows into irregular, scaly plates.

Habitat— A bottom-land species preferring rich, deep, moist soils, more

rarely on drier, upland sites.

Range— Nova Scotia to Manitoba and IMontana. south to Pennsylvania. Ten-

nessee and Texas. Zones A, B, and ('.

Uses— A valua1)le timber species jiroducing lumber equivalent in ((iiality to

that of Wliite Oak. AVood hard, heavy, strong, durable, rich brown with

paler sapwood. Prized for fuiiiiture, cooperage, interior finish, railroad

ties, etc.



Swamp White Oak
Quercus bicolor Willd. [Quercus platanoides Sudw.]

1. A twig showing- pistillate and staminate 4.

flowers, and immature leaves x Vi
staminate flower, lateral view x 5 5.

pistillate flower, lateral view x 5 6.

A twig showing mature leaves and fruit,

X 1/2

Nut with cup, lateral view x %
Winter twig x Vz
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Quercus bicolor Willd. [Quercus platanoides Sudw.]

Swamp White Oak
Habit— A tree usually 60-80 feet high when mature ^vith a trunk 2-4 feet

in diameter, occasionally under optimum conditions 100 feet tall. In the

open the crown is broad, open, and roimd-topped with basal drooping

branches which give tlie tree a bizarre appearance. In dense stands the

bole is free of branches for some distance, continuing well into the crovna..

Leaves— Alternate, obovate or oblong-obovate, 5-6 inches long, 2—i inches

Avide, rounded at the apex, cuneate at the base, coarsely sinuate-creuate

or occasionally pinuatifid, at maturity thick, firm, dark green and lustrous

above, white-hoary below, borne on stout petioles V2-% of an inch long.

Flowers— Appearing in late May or early June when the leaves are about

one-fourth developed, monoecious. Staminate flowers in interrupted, fili-

form, pendulous, hairy aments 3-4 inches long which are borne on the

growth of the preceding season or from the axils of the inner scales of

the terminal bud. Calyx eampanulate, pale yellowish green, pubescent,

deeply cut into 5-9 lanceolate segments. Stamens 5-9, with slender fila-

ments and glabrous, yellow anthers. Pistillate floAvers in few-flowered,

white-tomentose, pedunculate spikes borne in the axUs of the leaves of

the season, each subtended by the broadly ovate, hairy involucral scales.

Calyx eampanulate, adnata to the ovary, shallowly lobed above. Pistil

consisting of a 3-celled (rarely 4-5-celled) ovary surmoimted by 3 short

styles stigmatic on their inner surface.

Fruit— An acorn, borne solitary or in pairs on a long peduncle, ripening the

first season. Nut oval or oblong, light chestnut-brown, round-pointed and

pubescent at the apex, %-l% inches long, enclosed about one-third of its

length in the cup. Cup broadly turbinate, thick, woody, pale broAvn and

pubescent within, hoan(--tomentose without, often fringed at the upper

margin.

Winter characters— Twigs stout, pale-lentieellate, smooth or puberulous,

yellow or reddish broAAii, at length darker and glaucous. Bark on older

branches exfoliating in thin strips. Buds alternate, those near the branch-

tip clustered about the terminal bud, broadly ovate, obtuse, pale chestnut-

brown, %-% of an inch long. Mature bark grayish brown, thick, divided

by deep fissures into long, flat ridges scaly at the surface.

Habitat— A bottom-land species preferring moist, fertile soils along stream

borders, the edges of swamps, and low, poorly drained pastures.

Range— Maine west to Michigan and eastern Iowa, south to Georgia and

Arkansas. Zones A, B, and C.

Uses— Wood heavy, hard, strong, close-grained, pale brown with lighter

sapwood. It compares- favorably with that of White Oak and is used for

similar purposes, but is more inclined to knots.



Chestnut Oak, Yellow Oak, Chinquapin Oak
Quercus Muhleubergii Engelm. [Quercus acuminata Houba.]

4, A twis showiiis mature leaves aiul fruit1. A twig showing pistillate and staminate
flowers, and immature leaves x %

2. A staminate flower, lateral view x 5
3. A pistillate flower, lateral view x 5

A twig showing
X 1/2

5. Nut with cup, lateral view x 1
6. Winter twig x V2
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Quercus Muhlenbergii Eiigelm. [Quercus acuminata Hoiiba.]

Chestnut Oak, Yellow Oak, Chinquapin Oak
Habit— lu our range a shrub or small tree 20-50 feet in height with a trunk

1/^-2 feet ill diameter, in southern Indiana and Illinois attaining- an

optimum development of 100-160 feet. Crown narrow, round-topped.

Bole often buttressed below.

Leaves— Alternate, oblong, lanceolate, or obovate, 4-7 inches long, 1-5 inches

vnde, pointed at the apex, cuneate or rounded at the base, coarsely and
regularly serrate except at the base, at maturity thick, firm, glabrous,

yellowish green above, pale silvery-pubescent below, borne on slender,

nearly terete petioles %-l^ inches long.

Flowers— In our range appearing in late May or early June when the

leave are about one-fourth growni, monoecious. Staminate flowers in

interrupted, filiform, pendulous, hairy aments 3-4 inches long which are

borne on the growth of the preceding season or from the axils of the

inner scales of the terminal bud. Calyx eampanulate, yellow, pubescent,

deeply di\'ided into 5-6 acute lobes. Stamens as many as the calyx-lobes,

with short smooth filaments and yellow, oblong, notched anthers. Pistil-

late flowers clustered, sessile or pedunculate, white-tomentose, borne in

the axils of the leaves of the season, each subtended by the broadly

ovate, hairy involucral scales. Calyx eampanulate, adnate to the ovary,

shallowly lobed above. Pistil consisting of a 3-celled (rarely 4-5-celled)

ovary sui-mounted by 3 bright red styles, stigmatic on their inner surface.

Fruit— An acorn, borne solitary or in pairs on a short peduncle or sessile,

ripening the first season. Nut ovoid or oval, pale chestnut-browai, pubes-

cent and round-pointed at the apex, ^/^-l inch long, enclosed from one-

third to one-half of its length in the cup. Cup bowl-shaped, thin, pale

brown and pubescent within, hoary tomentose without, with small obtuse

scales.

Winter characters— "Pwigs slender, pale-leuticellate, smooth, grayish or

reddish brown, at length brownish gray. Buds alternate, those near the

branch-tip chestnut-brown, Ys-Vi of an inch long. Mature bark gray or

nearly wliite, thin, shallowly fissured into flat-topped, scaly ridges,

approaching in appearance that of Quercus alba.

Habitat— In New York State, an upland species preferring barren limestone

ridges, farther west attaining its largest size on the bottom-lands of the

Wabash river.

Range—Vermont to Iowa and eastern Nebraska, south to the District of

Columbia, and southwest through the mountains to Alabama and Texas.

Zones A, B, and C.

Uses— Wood hard, heavy, strong, close-grained, durable in contact with the

soil, dark brown wath pale sapwood. Used for wagonry, cooperage, rail-

road ties, etc. Of minor importance in this state because of its small

stature.



Chestnut Oak
Quercus rruius L. [Quercus Michauxii Nutt.]

1. A twig showing pistillate and staminate
flowers, and immature leaves x 1/2

2. A staminate flower, lateral view x 5

3. A pistillate flower, lateral view x 5

4 A twig showing mature leaves and fruit

.". Xut with cup, lateral view x %
G. Winter twig x %
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Qiiercus Prinus L. [Quercus Michauxii Nutt.]

Chestnut Oak
Habit— Usually a medium sized tree 30-70 feet in height with a trunk

diameter of 1-4 feet, rarely under favorable conditions 100 feet tall.

In the open the bole breaks up 15-20 feet above the ground into stout,

spreading limbs which form a broad, low, open, rounded crown. Trees
under forest conditions have a stout, columnar bole which continues well

into the high, reduced crown.

Leaves— Alternate, obovate, oblong, or lanceolate, 5-9 inches long, 2-4 inches

wide, rounded to acuminate at the apex, cuneate at the base, undulately
crenate-toothed, at maturity thick, firm, yellowish green and somewhat
lustrous above, pale and somewhat pubescent beneath, borne on stout or

slender petioles I/2-I inch long.

Flowers— Appearing in late May or early Jime when the leaves are about
one-fourth grown, monoecious. Staniinate flowers in interrupted, filiform,

pendulous, hairy aments 2-3 inches long which are borne on the growth
of the preceding season or from the axils of the inner scale of the terminal
bud. Calyx campanulate, light yellow, pubescent, deeply cut into 7-9

acute lobes. Stamens 7-9, with slender glabrous filaments and oblong,

glabrous, notched, bright yellow anthers. Pistillate flowers in groups of

2-3 (occasionally solitary), pedunculate, borne in the axils of the leaves

of the season, each subtended by the broadly ovate, hairy involvicral scales.

Calyx campanulate, adnate to the ovary, with shallow, ciliate lobes.

Pistil consisting of a 3-celled (rarely 4-5-celled) ovary surmounted by 3

short, dilated, spreading, reddish styles stigmatic on the inner surface.

Fruit— An acorn, borne solitary or in pairs on a short peduncle, ripening

the first season. Nut oval or ovate, light chestnut-brown and lustrous at

maturity, round-pointed at the apex, %-l% inches long, enclosed for

about one-third of its length in the cup. Cup bowl-shaped, thin, pale

brown and pubescent within, hoary-pubescent without, the scales toward
the base tuberculate.

Winter characters— Twigs stout, bitter, pale-lenticellate, smooth, orange to

reddish brown, becoming brown or dark brown the second year. Buds
alternate, those near the branch-tip clustered about the terminal bud,

ovate-conical, acute, light chestnut-brown and pilose, Vi-Yo of an inch

long. Mature bark dark reddish browTi to nearly black, thick, very rough,

characteristically divided by deep fissures into broad, rounded, continuous,

longitudinal ridges, scaly at the surface.

Habitat — An upland species preferring well-drained sites on ridges, wooded
hilltops, the sides of high rocky glens, climbing higher near the southern

limits of its range.

Range— Southern Maine to Ontario, south along the mountains to northern

Georgia and Alabama. Zones A, B, and C.

Uses— Wood heavy, hard, strong, close-grained, durable in contact with the

soil, dark brown with paler sapwood, somewhat inferior to that of White
Oak in value. Used for construction, railroad ties, fencing, etc. The
bark is an important source of tannin.



Red Oak
Quereus rubra L.

1. A twig showing pistillate and staminate
flowers, and immature leaves x %

2 A staminate iiower, lateral view x 5
3. A pistillate flower, lateral view x 5

4. A twig showing mature leaves and fruit

X Vs
5. Nut with cup, lateral view x 1
6. Winter twig x %



Trees of New York State 187

FAGACEAE

Querciis rubra L.

Red Oak
Habit— Oue of the largest of the oaks, usually 50-80 feet in height -with a

trunk diameter of 2—i feet, occasionally under exceptional conditions 150
feet tall. In the open the trunk is short and massive, soon breaking up
into stout limbs to form a broad symmetrical cro\\Ti. In dense stands
the bole continues into the narrow, round-topped head.

Leaves— Alternate, oblong to oval-obovate, .5-9 inches long, 4—6 inches wide,

acute at the apex, cimeate or rounded at the base, 7-11 lobed, the lobes

usually sinuatelj- 3-toothed and bristle-tipped and separated by wide,

rounded, oblique sinuses which extend about half way to the midrib. At
maturity the leaves are thin, firm, glabrous, dull dark green above, paler

and glabrous or puberulous below. Petioles stout, 1-2 inches long.

Flowers— In New York State appearing in late May or early June when the

leaves are about half groA\'n, monoecious. Staminate flowers pedunculate

in interrupted, filiform, pendulous, hairy aments 4-5 inches long Avhich

are borne on the growth of the preceding season or fi-om the axils of

the inner scales of the terminal bud. Calyx campanulate, green, pubes-

cent, deeply cut into 4^5 narrow, ovate lobes. Stamens 4-5, mth large,

oblong emarginate, yellow anthers. Pistillate flowers in groups of 2-3

(occasionally solitary), pedunculate, borne in the axils of the leaves of

the season, each subtended by the broadly ovate, hairy, involucral scales.

Calyx adnate to the ovary, with lanceolate acute lobes. Pistil consisting

of a 3-celled (rarely 4-5-celled) ovary surmounted by 3 elongated, spread-

ing, strap-shaped green styles stigmatie on the inner surface.

Fruit— An acorn, borne solitary or in pairs, sessile or on a short, stout

peduncle, ripening the second season. Nut oblong-ovoid, chestnut-bro\\-n

and lustrous at maturity, round-pointed at the apex, %-li/4 inches long,-

enclosed for about one-fourth of the length in the cup. Cup saucer-shaped,

thick, reddish brown and pubescent within, reddish bro^\^l, lustrous and

puberulous without.

Winter characters— T^\'igs slender, pale-lenticellate, smooth, dark red, at

length reddish or greenish brown. Buds alternate, those near the branch-

tip clustered about the terminal bud, ovate, acute, light chestnut-brown,

about 14 of an inch long. Mature bark dark brown, thick, divided by shal-

low fissures into regular, continuous, flat-topped ridges scaly at the

surface.

Habitat— Eequires a well-drained site, thriving best on gravelly or sandy

loams but not exacting as to soil requirements.

Range— Nova Scotia to Minnesota and Kansas, south to Florida and Texas.

Zones A, B, and C.

Uses— "Wood hard, heavy, strong, close-grained, pale reddish brown with

paler sapwood. Used for construction, furniture, interior finish, railroad

ties and timbers, but' less durable and inferior to that of the white oaks.

The most rapidly growing species of oak, recommended over others in

silvieultural practice.



Pin Oak, Swamp Spanish Oak
Quercus palustris Muench,

1. A twig showing pistillate and staminate
flowers, and immature leaves x %

2. A staminate flower, lateral view x 5

3. A pistillate flower, lateral view x 5

i. A twig showing mature leaves
X 1/2

5. Nut with cup, lateral view x 1

6. Winter twig x %

and frui*^
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FAGACEAE

Quercus palustria Muench.

Pin Oak, Swamp Spanish Oak
Habit— At maturity a tree usually 60-80 feet in height w-ith a trunk

diameter of 2-3 feet, under optimum conditions occasionally 120 feet tall.

Oro^vn in young trees symmetrical, conic, at length broader and open,
the lower branches pendulous and shorter than those above. Bole straight,

clean, continuous into the crown.

Leaves— Alternate, broadly oval to obovate, 4-6 inches long, 2-4 inches wide,
acute at the apex, cuneate or truncate at the base, 5-9-lobed, the lobes

dentate and bristle-tipped and separated by wide, rounded sinuses which
extend more than half way to the midrib. At maturity the leaves are
thin, firm, dark green and lustrous above, and paler below. Petioles

slender, 1^-2 inches long.

Flowers— Appearing in May in our range when the leaves are about one-

third grown, monoecious. Staminate flowers in interrupted, filiform,

pendulous, hairy aments 2-3 inches long, which are borne on the growth
of the preceding season or from the axils of the inner scales of the ter-

minal bud. Calyx broadly campanulate, yello^vish green, puberulous,

deeply cut into 4-5 oblong, rounded, slightly sinuate lobes. Stamens 4-5,

the yellow anthers slightly emarginate and glabrous. Pistillate flowers

in groups of 2-3 (occasionally solitary), borne on short tomeutose pedun-

cles from the axils of the leaves of the season, each subtended by the

broadly ovate, tomentose involucral scale. Calj'x adnate to the ovary,

the lobes acuminate. Pistil consisting of a 3-celled (rarely 4-5 celled)

ovary surmounted by 3 elongated, spreading, strap-shaped red styles stig-

matic on the inner surface.

Fruit— An acorn, borne solitary or in pairs, sessile or short stalked, ripening

the second season. Nut nearly hemi-spherical, light brown and often

striate, round-pointed at the apex, about ^^ of an inch long, enclosed for

about two-fifths of its length in the cup. Cup thin, shallow, saucer-

shaped, dark reddish brown and puberulous within, pale reddish brown
without, the scales thin and closely appressed.

Winter characters— Twigs slender, tough, pale-lenticellate, lustrous, dark

reddish or grapsh brown. Buds alternate, those near the branch-tip

clustered about the terminal bud, ovate, acute, light chestnut-brown,

about Vs of an inch long. Mature bark light grayish brown, quite smooth,

with low scaly ridges and shallow fissures.

Habitat— A bottom-land species, preferring deep, rich, moist, soil, more rarely

on moist upland sites. Transplants thrive well in dry situations.

Range— Central New England west through southern Michigan and Missouri,

southward to Virginia, Tennessee and Oklahoma. Zones A and B.

Uses— Not an important timber species. Wood hard, heavy, strong, close-

grained, pale brown with lighter sapwood. Used for railroad ties, cheap

construction and fuel. The tree is planted extensively for shade and

ornament because of its symmetrical form_ beautiful foliage, rapidity of

growth, and the ease with which it may be transplanted.



Scarlet Oak
Quercus coccinea Mueuch.

showing pistillate and staminate 4. A twig showiiu;. A twi_
flower.*, and iramaiure lea\',es x

'l. A staminate flower, lateral view x 5
3. A pistillate flower, lateral view x 5

mature leaves and frnit

5. Xnt with cup, lateral view x 1

0. Winter twig with immature acorns x
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FAGACEAE

Quercus eocciuea Muench.

Scarlet Oak
Habit — A medium sized tree 60-80 feet in height Avith a trunk diameter of

2-3 feet, often much smaller. Cro^vn in the open uarroAV, irregular,

rounded or oblong, ^Aith AAide-spreading basal branches, in dense stands

greatly reduced.

Leaves— Alternate, broadly obovate to oval, 3-6 inches long, 2^/^-4 inches

wide, acute at the apex, truncate or cuneate at the base, 7-9-lobed, the

lobes repandly dentate and bristle-tipped at the apex and sej^arated by

deep, wide, rounded sinuses which extend over half way to the midrib.

At maturity the leaves are thin, firm, glabrous, lustrous and dark green

above, and paler below. Petioles slender, l^^-2i4 inches long.

Flowers— Appearing in ilay or early June when the leaves are about half

grown, monoecious. Staminate flowers in interrupted, filiform, pendulous,

hairy aments 3-4 inches long, borne on the growth of the preceding season

or from the axils of the inner scales of the terminal bud. Calyx cam-

panulate, greenish red, pubescent, cut into 4-5 ovate, acute lobes.

Stamens 4-5, with glabrous, pale yellow anthers. Pistillate flowers in

groups of 2-3 (or solitary), pedunculate, borne in the axils of the leaves

of the season, each subtended by the broadly ovate, hairy, involucral

scales. Calyx campanulat«, shallowly lobed. Pistil consisting of a 3-

celled (rarely 4-5-celled) ovary surmounted by 3 elongated, spreading,

strap-shaped, red styles stigmatic on the inner surface.

Fruit— An acorn, borne solitary or in pairs, sessile or long pedunculate,

ripening the second season. Xut ovoid, pale reddish brown and often

striate, round-pointed at the apex, V^-1 inch long, enclosed for one-third

to one-half of its length in the cup. Cup turbinate, thin, pale reddisli

brown within, reddish bro^xTi with closely appresssed scales ANithout.

Winter characters— Twigs slender, pale-lentieellate, smooth, lustrous, light

reddish brown, at length dark brown. Buds alternate, those near the

branch-tip clustered about the terminal bud, broadly ovate, acute, dark

reddish bro^ATi, somewhat jmbescent. Mature bark dark brown, thin,

diA-ided by shallow furrows into irregular ridges, scaly at the surface.

Habitat— Prefers light sandy or gravelly soils in company with Ked and

Black Oak.

Range— Southern Maine west to southern Minnesota and eastern Nebraska^

south to Xorth Carolina and Nebraska. Zones A, B, and C.

Uses—-The wood of this speci-es is inferior to that of Quercus rubra but is

put to the same uses. The tree is desirable ornamentally because of its

beautiful foliage Avliich turns scarlet in the autumn, but is subject to

early decay resulting in windbreak.



Gray Oak
Quercus rubra, var. ambigua (Michx. f.) Fer. [Quercus borealis Miehx. f.

Quercus ambigua Michx. f.
;
Quercus coccinea, var. ambigua Gray.]

1. A twig showing pistillate and staminate
flowers, and immature leaves x %

2. A staminate flower, lateral view x 5
3. A pistillate flower, lateral view x 5

4. A twig showing mature leaves and fruit
X 1/2

5. Nut with cup, lateral view x 1
6. Winter twig x %

I



Trees of New York State 193

FAGACEAE

Quercus rubra, var. ambigua (Michx. f.) Fer. [Quercus borealis Michx. f.

;

Quercus ambigua Michx. f.
;
Quercus coccinea, var. ambigua Gray.]

Gray Oak
Habit— Similar in habit to the Red Oak, Quercus rubra L. but never attaining

to the maximum size of that species. A tree usually 50-60 feet in height

with short, massive trunk, stout limbs and a broad, symmetrical, rounded

CTOvm.

Leaves— Similar to those of the Red Oak,

Flowers— Appearing in early June. Comparable to those of the Red Oak.

Firuit— Acorn approaching that of Quercus coccinea Muench. Nut oblong-

ovoid to obovoid, chestnut-brown and lustrous at maturity, pointed at

the apex, about 1 inch long, enclosed for one-fourth to one-third of its

length in the cup. Cup turbinate or hemispheric, thick, reddish brown

and pubescent within, reddish bro'WTi and nearly smooth without.

Winter characters— Not to be distinguished from Red Oak in the winter

condition.

Habitat—• An upland species preferring well-drained sites but not exacting

as to soil requirements.

Range— Insufficiently known. Said to occur from Quebec and Ontario south-

ward through New York and Pennsylvania but most common in our state

along the northern border.

Uses— The wood is said to be stronger and more durable than that of Red

Oak but is not distinguished from the wood of this species in the trade.
*""

7



Black Oak, Yellow-bark Oak

Quercus velutina Lam. [Quercus tiuctoria Bartr.
;
Quercus eoccinea, var. tiiic-

toria A. DC]

1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit

flowers, and immature leaves x % x l^

2. A staminate flower, lateral view x .5 ". Xut with cup, lateral view x 1

3. A distillate flower, lateral view x 5 6. Winter twi£ x 14
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FAGACEAE

Quereus velutinu Lam. [Quercus tiuetoria Bartr.
;
Quercus c-occiiiea, var. tiiic-

toria A. DC]

Black Oak, Yellow-bark Oak

Habit— One of the coiiimoiiest and most variable oaks of New York State.

A tree usually GO-80 feet in height with a trunk diameter of 3—i feet.

in the lower Ohio basin sometimes 150 feet in height. Crown oblong,

irregular, wide-spreading in the open with rather slender branches.

Leaves— Alternate, obovate to oblong, 4-6 inches long, 3-6 inches wide,

acute at the apex, obtuse or triuicate at the base, 5-7 lobed, the lobes

repandly dentate and bristle-tipped and separated by deep, wide, rounded

sinuses which extend over half way to the midrib. At maturity the

leaves are thick, finn, glabrous, dark green and very lustrous above, and

paler and pubescent beneath. Petioles stout, 2-6 inches long.

Flowers— Appearing in May and early June Avhen the leaves are about

one-third grown, monoecious. Staminate flowers in interrupted, filiform,

pendulous, haiiy aments 4-6 inches long wliieh are borne on the gi-0A\i;h

of the preceding season or from the axils of the inner scales of the ter-

minal bud. Calyx eampanulate, reddish gi-een, pubescent, deeply cut into

4 ovate, acute lobes. Stamens 4, exserted, with, yellow, apiculate anthers.

Pistillate flowers in groups of 2-3 (occasionally solitary) on short tomen-

tose peduncles, borne in the axils of the leaves of the season, each sub-

tended by the ovate, hairy involucral scales. Calyx eampanulate, adnate

to the ovary, the lobes acute and hirsute. Pistil consisting of a 3-celled

(rarely 4-5 celled) ovary surmounted by 3 ascending red styles etigmatic

on the inner surface.

Pruit — An acorn, borne solitary or in pairs, sessile or on a short, stout

peduncle, ripening the second season. Nut ovate to oval, reddish brown,

often striate and pubescent at maturity, round-pointed at the apex, ^2-%
of an inch long, enclosed for about half of its length in the cup. Cup
thin, turbinate, dark reddish brown and puberulous within, pale hoary

and chestnut-brown without, the ovate acute scales with free scarious tips

toward the top.

Winter characters— Twigs stout, pale-lenticellate, smooth or sparingly

pubescent, dull reddish brown, at length dark brown. Buds alternate,

those near the branch-tip clustered about the terminal bud, ovate, acute,

yellowish gray, pubescent^ i/4-% of an inch long, ilature bark dark

brown or nearly black, thick, rough, divided by deep fissures into broad,

rounded ridges, scaly at the surface. Inner bark orange-colored.

Habitat— An upland species preferring well-drained' sites on ridges, hills and

dry plains. Thrives on poor soils.

Range — Southern Maine westward through Ontai'io to central Minnesota and

eastern Nebraska, south to Florida, and eastern Texas. Zones A, B,

and C.

Uses— Of little importance as a timber species. AVood hard, heavy, strong,

coarse-grained, light reddish brown with paler sapwood. Largely used for

fuel. A yellow dye (quercitron) may be obtained from the inner bark.



Black Jack Oak, Barren Oak
Queicus marilautlica Muench.

1. A twig showing pistillate and staminate
dowers, and immature leaves x %

2. A staminate flower, lateral view x 5
S. A pistillate flower, lateral view x 5

4. A twig showing mature leaves and fruit
X Vo

5. Nut with cup. lateral view x 1

G. Winter twig x Vs
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Quercus marilandica Muench.

Black Jack Oak, Barren Oak

Habit— A small tree usually 20-40 feet in height with a trunk diameter of

6-12 inches, under favorable conditions sometimes 40-50 feet tall. Crown

in the open narrow and round-topped with wide-spreading and somewhat

pendulous branches, much restricted under forest conditions.

Leaves— Alternate, obovate, rounded or cordate at the base, 3- (rarely 5-)

lobed at the apex, the lobes roimded or acute, entire, or dentate and

bristle-tipped. At maturity the leaves are thick, firm, dark green and

lustrous above, and rusty bro^\nr and pubescent below. Petioles stout,

V2~% of an inch long.

Plowers— In our range appearing in May when the leaves are about one-

fourth grown, monoecious. Staminate tlowers in interrupted, filiform,

pendulous, hairy aments 2-4 inches long which are borne on the growth

of the preceding season or from the axils of the inner scales of the ter-

minal bud. Cah-x campanulate, reddish green, pubescent, deeply divided

into 4-5 broad, ovate, rounded lobes. Stamens 4-5, A\-it.h oblong, apieu-

late. glabrous, dark red anthers. Pistillate flowers solitary or paired,

pedunculate, borne in the axils of the leaves of the season, each subtended

by the broadly ovate, rusty-tomentose involucral scales. Calyx adnate

to the ovary, its lobes shallow and acute. Stigmas spatulate, reflexed,

dark red.

Fruit— An acorn, borne solitary or in pairs on stout peduncles, ripening the

second season. Xut ovoid, pale chestnut-brown and often striate, round

-

pointed at the apex, %-% of an inch long, enclosed for about half of

its length in the cup. Cup turbinate, thick, pale brown and puberulous

Avithin. reddish brown without, its scales tomentose and loosely imbricated.

Winter characters— Twigs stout, pale-lentieellate. smooth or puberulous,

reddish bro^^^l. at length dark brown or gray. Buds alternate, those near

the branch-tip clustered about the terminal bud, ovat*", acute-angled,

pubescent, reddish brown, about Vi of an inch long. Mature bark dark

broAvn or black, thick, rough with deep fissures separating squarish plates

1-3 inches in diamter.

Habitat— In our range a tree of the sand barrens, preferring dry, sterile

soils where conditions arc adverse for most tree species.

Bange— Long Island west through Pennsylvania to southeastern Nebraska,

south to Florida, and eastern Texas. Zone A.

Uses— The tree is of uo commercial value in New York State. Wood hard,

heavy, strong, dark brown with paler sapwood. In the south it is used

for fuel, railroad ties, and occasionally manufactured into lumber.



Willow Oak
Queieus phellos L.

1. A twig showing pistillate and staminate
flower.s, and immature leaves x V>

2. A staminate flowsn-, lateral view x 5
3. A ijistillate flower, lateral view x 5

A twis showiiij; luatiire leaves and fruit

Xiit with cup. lateral view x 1

Winter twig x Vi
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FAGACEAE

Quercus phellos L.

Willow Oak

Habit— A tree under optimum forest conditions oprasioually 70-80 feet in

height mth a trunk diameter of 2—4 feet and a restricted crown. In the

open the trees are usually oO-GO feet tall at maturity with narrow, usually

open, round-topped pyramidal crowns.

Leaves — Alternate, linear-lanceolate 'to linear-oblong, i--") inches Jong, ^i;-!

inch wide, sharply acute and bristle-pointed at the apex, acute at the

base, entire or slightly undulate and revolute en the margin, at maturity

thick, firm, light green, glabrous and lustrous above, paler and smooth

or rarely pubescent below, borne on stout petioles %-% of :»h infli long.

Flowers— In Xew York State appearing in May when the leaves are about

one-fourth grown, monoeciouS." Sjaminate flowers in interrupted filiform,

pendulous, hairy aments 2-3 inches long which are borne on the groi\i:h

of the preceding season or from the axils of the inner scales of the ter-

minal bud. Calyx campanulate, yellow, pubescent, deeply cut into 4-5

ovate, acute lobes. Stamens 4-5, the anthers oblong, hairy, slightly

apiculate. Pistillate flowers solitary or paired, pedunculate, borne in

the axils of the leaves of the season, each subtended by the broadly ovate,

brown, hairy involucral scales. Calyx adnate to the ovary, the lobes

shallow and acute. Styles elongated, spreading, strap-shajied, bright red,

stigmatic on the inner surface.

Prmt— An acorn, borne solitary or in pairs, sessile or short-peduncuiate,

ripening the second season. Xut globose or globose-ovoid, pale yellowish

brown and pubescent at nuiturity, round-pointed at the apex, about %
of an inch long. Cup saucer-shaped, thin, silky-pubescent within, reddish

bro\\ni and pubescent without.

Winter characters— Twigs slender, dark-lenticellate, glabrous, lustrous, red-

dish brown, at length dark reddish or grayish broAvn. Buds alternate,

those near the branch-tip clustered about the terminal bud, ovate, acute,

chestnut-brown, about % of an inch long. ^Mature bark reddish brown,

thin, divided by shallow fissures into irregular plates, scaly on the surface.

Habitat— Chiefly a bottom-land species preferring moist sites along stream

courses and swamp borders, more rarely in well-drained, sandy, upland

situations.

Range— Staten Island, X. Y., south through the maritime belt to Florida,

west through the Gulf states to eastern Texas, northward to southern

Missouri, western Tennessee and Kentucky. Zone A.

Uses— Not an important timber species. Wood medium hard, heavy, strong,

coarse-grained, pale reddish b^o^^^^ with lighter sapwood. Used locally

for construction, railroad ties and wagonry. The importance of the

species lies more in its value as an ornamental and shade tree.



Slippery Elm, Red Elm
rimus fulva Michx. [Ulmus pubescens "VValt.]

A twig showing flowers and leaf-buds x %
A flower, lateral view x 4
A twig with mature leaves x 14

i. A twig with fruit and leaf-buds x l^

5. Winter twig x %
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ULMACEAE
Ulmus fulva Miehx. [Ulmus pubescens Walt.]

Slippery Elm, Red Elm
Habit— A medium-sized tree, usually 40-60 feet in height mth a trunk

diameter of 1-2% feet^ occasionally under optimum conditions 80 feet

tall. Bole usually short, soon breaking up into a number of large, spread-

ing limbs to form a broad, open, flat-topped head.

Leaves— Alternate, oval to obovate, 5-7 inches long, 2-3 inches A^ide acumi-

nate at the apex, rounded and inequilateral at the base, coarsely doubly

serrate, at maturity thick, firm, dark green and rough papillose ^vith

impressed veins above, pale dense white-hairy below, borne on stout,

pubescent petioles about % of an inch long.

Flowers— Perfect, short pedicellate, appearing before the leaves during April

and early May in short pedunculate, 3-flowered inflorescences from the

axils of the inner scales of separate flower buds, each bud giving rise to

a globose cluster. Calyx campanulate, green, pale-hairy, 5-9-lobed, the

lobes short and rounded. Stamens as many as the corolla lobes, exserted,

with slender, pale yellow filaments and red anthers. Pistil consisting of

a compressed, 2-celled ovary surmounted by 2 reddish purple, divergent

styles stigmatic along their inner margin.

Fruit— A 1-seeded, oval-orbicular, short-stalked, pale green samara, %-%
of an inch long, marked by a horizontal line indicating the union of the

2 carpels, smooth aside from a rusty-tomentose area on the face over the

seminal ca^dty, rij^ening when the leaves are about half grown. Wing
broad, slightly emarginate at the apex of the fruit, rounded or somewhat

wedge-shaped at the base, naked on the margin, obscurely reticulate

veined.

Winter characters— Twigs stout, somewhat scabrous, roughened by the raised

lenticels and leaf-scars, pale pubescent, ashy gray to grayish brown, at

length dark grayish brown. Terminal bud absent. Leaf-buds toward the

end of twig, ovate, bluntly acute, rusty-tomentose, dark chestnut-broA\Ti,

about ^ of an inch long. Flower buds stouter and thicker than the leaf-

buds, situated farther back on the twig. Mature bark thick, rough, shal-

lowly fissured, ashy gray to dark reddish brown. Inner bark pale white,

fragrant, strongly mucilaginous.

Habitat— Stream banks and low fertile slopes, preferring deep, rich soils.

Thrives on limestone outcrops.

Range— Southern Canada, west to North Dakota, south to Florida and Texas.

Zones A, B, and C.

Uses— Not an important timber species. Wood hard, heavy, strong, coarse-

textured, dark reddish brown with paler sapwood, durable in contact with

the soil. Used for fence posts, railroad ties, slack cooperage, wheel hubs

and agricultural implements. The mucilaginous inner bark is of value

medicinally.



White Elm, American Elm
Uhnus americaiia L.

1. A twig- showing flowers and leaf-buds x 14 4. A twig showing fruit and unfolding leaf*

2. A flower, lateral view x 4 buds x %
3. A twig showing mature leaves x V2 3. Winter twig x V2
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ULMACEAE
Ulmus aniericana Ij.

White Elm, American Elm
Habit — The largest of the elms. A tree usually 60-100 feet in height with a

trunk diameter of 2-5 feet, under optiiuuni conditions sometimes 140 feet

tall with a crown spread of .10-70 feet. In the open the crown is very

variable. Well known varieties are the vase form, the umbrella form and

the feathered form. Bole tall and straight, bearing a high crown of grace-

ful, drooping branches, or short and often buttressed at the base and soon

breaking up into large, ascending limbs.

Leaves— Alternate, oval to obovate-oblong, 4-6 inches long, 1-3 inches wide,

acuminate at the apex, rounded and inecjuilateral at the base, coarsely

doubly serrate, at maturity dark green and glabrate and slightly scabrous

above, paler and soft pubescent or quite glabrous below, with prominent

midrib and parallel secondary veins, borne on stout ])etioles about ^4 of an

inch long.

Flowers—^ Perfect, pedicelhite, appearing before the leaves during April and

May in long pedunculate, 3-4 flowered inflorescences from the axils of the

inner scales of separate flower-buds, each bud giving rise to 5-8 fascicles.

Calyx campanulate, reddisli green, puberulous, 7-9-lobed, the lobes short,

rounded and eiliate on the margins. Stamens as many as the corolla lobes,

exserted, with slender filaments and red anthers. Pistil with light green,

compressed, 2-celled ovary surmoiinted by 2 green styles v.liite papillii+e

along the inner surface.

Friiit — A 1-seeded, oval to obovate-oblong, long-stalked, pale gre.M saiu.'iri,

about % of an inch long, marked by a horizontal line indicating the union

of the 2 caipcls, smooth aside from the eiliate Uiiirgiu, ripening as-' tlie

leaf-biids begin to mifold. Wing reticulate-venulose, ciiiate on the mar-

gin, deeply notched at the apex, the teeth incurved and overlapping.

Winter characters —- Twig slender, krticellate, giabious or puberulous, ligiit

reddish brown, at length dark brown or ashy-gray. Terminal bud absent.

Leaf-buds ovate, acute, chestnut-brown, about % of an inch long. Flower-

buds slightly larger, borne below the leaf-buds. ^T-iture liark tlii<-k.

rough, ashy-gray, irregularly divided by deep fipsmcs int(^ iToad. scaly

ridges.

Habitat— Typically a bottom-land species, preferring moist, rich alluvial

soils along stream courses and lakes but thriving well on upland sites,

usually in admixture with other species. Not exacting as to soil require-

ments.

Bange— Newfoundland west througli southern Canada to the eastern sl()i)es

of the Rocky Mountains, south to Florida and eastein Texas. Tlie most

widely distributed of the American elms. Zones B, C, and D.

Uses— A valuable species. Wood heavy, hard, strciig, coarse-grained, tougii,

difficult to split, light brown with wide, paler sapwood. Widely used for

cheese boxes, cooperage, and a. variety of purposes including planking,

wheel hubs, etc. The tree with its various forms is valuable as a shade

and ornamental s]iecies along avenues and highways.



Rock Elm, Cork Elm
Ulnuis raeemosa Thomas [Ulmus Thomasi Sarg.]

fruit and immature leaves1. A twig showing flowers and leaf-buds x Vs
2. A flower, lateral view x 4
3. A twig showing mature leaves x i;^

4. A twig showing

5. Winter twig x %
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ULMACEAE
Ulmus racemosa Thomas [Uluius Thomasi Sarg.]

Rock Elm, Cork Elm
Habit— A tree usually 50-80 feet iu height with a trunk diameter of 2-3

feet, occasionally under optimum conditions 100 feet tall with a trunk 4-5

feet through. In the open the crown is narrowly oblong and round-topped,

consisting of numerous short, slender branches, those near the base droop-

ing and extending to within 6-8 feet of the groimd. Bole continuous into

the cro^vn, under forest conditions sometimes free of branches for 40-60

feet.

iLeaves— Alternate, oblong-oval to obovate, 2-21/2 inches long, %-l inch ^\-ide,

abruptly acuminate at the apex, rounded and inequilateral at the base,

coarsely doubly serrate, at maturity thick, firm, smooth, dark green and

lustrous above Avith prominent midrib and secondary veins, pale pubescent

beneath, borne on stout petioles about Vi of an inch long.

Flowers •— Perfect, long-pedicellate, appearing before the leaves during April

and early May in long-pedunculate, puberulous, 2-4-flowered racemose

eymes from separate flower-buds. Calyx campanulate, green, divided

nearly to the middle into 7-8 rounded, dark red lobes. Stamens as many
as the corolla lobes, exserted, with slender, pale gi-een filaments and purple

anthers. Pistil consisting of a compressed, pale-hairy, 2 -celled ovary sur-

mounted by 2 green styles stigmatic along their inner margin.

Fruit— A 1-seeded, oval to obovate-oblong, long-stalked, pale green samara,

about % of an inch long, pubescent, ciliate on the margin, ripening when
the leaves are about half grown. Wing broad, shallowly notched at the

apex of the fruit, obscurely veined, somewhat thickened and ciliate at the

border.

Winter characters — TA\-igs slender, lenticellate, glabrous and lustrous or

puberulous. light reddish brown, at length dark bro^ATi or ashy-gray and

often corky-ridged. Terminal bud absent. Leaf-buds inserted near the

end of the twig, ovate, sharply acute, about ^4 of an inch long, the scales

chestnut-brown with ciliate margins. Flower-buds occasionally bearing

1-2 small leaves, similar but slightly larger than the leaf-buds, borne

below the leaf-buds on the twig. Mature bark thick, rough, grayish brown,

divided by deep fissures into broad, flat ridges, scaly at the surface.

Habitat— Prefers dry stony uplands, especially limestone outcrops, but

thrives on heavier, poorly drained clay soils.

Bange— Southern Quebec westward through southern Ontario, central Michi-

gan and Wisconsin, to Nebraska, southward to Tennessee and Missouri.

Zones B and C.

Uses— Wood hard, heavy, strong, coarse-grained, tough, difficult to split, light

brown with wide, paler sapwood. Considered superior to that of the

other American elms. Used for planks, bridge construction, cheese boxes,

wheel hubs, agricultural implements, and railroad ties.



Hackberry, Sugarberry

Celtis occ'ideutalis L. | Celtis eaiima Eaf.]

1. A twig showing pdlygamous flowers and
immature leaves x 1

2. An expanded stamiuate flower, lateral
view X ;

3. A perfect flower, lateral view >. 3

4. A twig showing mature leaves and fruit

"i. Fruit, lateral sectional view x 2

t;. Kugose nutlet, lateral view x 2
7. Wiurer twig x i>
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ULMACEAE

Celtis oeeidentalis L. | Celtis c:inin;i Eaf.]

Hackberry, Sugarberry

Habit— In our range usually, a small tree 20-60 feet in height \\'ith a trunk

diameter of V^-- feet, attaining its maximum size of 130 feet in the rich

alluvial soils of the Ohio basin. In the open the trunk is short, breaking

up 8-10 feet above the ground into stout spreading limbs to form a bushy,

ovoid or oblong^ round-topped head comparable to that of the Sugar ]\[aple.

Leaves— Alternate, broadly ovate and somewhat falcate, 2^-4 inches long.

1-2 inches w-ide, acuminate at the apex, rounded and inequilateral at the

base, coarsely serrate except at the ends, 3-ribbed, at maturity thin, lus-

trous, smooth or scabrous and light green ANnth sunken veins above, paler

and glabrous or somewhat hairy on the prominent veins beneath, borne on
slender, hairy petioles %-% of an inch long.

Flowers— Appearing in May with the leaves, polygamo-monoecious, the

staminate cymose from flower-buds at the base of the groArth of the season,

the perfect and pistillate solitary or in few-flowered fascicles from the

axils of the upper leaves. Calyx pale yelloA\-ish green, divided nearly to

the base into 5 linear, acute, scarious lobes. Stamens in sterile flower

inserted marginally on the white-tomentose receptacle. Filaments incurved

above the middle before anthesis, bearing proximal, oblong, emarginate

anthers, straightening abruptly and catapulting the pollen as the flower

opens. Stamens in perfect flower shorter -nith slightly curved filaments

and anthers equal to or slightly exceeding the cah-x-lobes. similar in

anthesis. Pistil consisting of a sessile, green, lustrous, 1-celled, ovate

ovary surmounted by a short, sessile style diAndmg into 2 broadly diverg

ent lobes white papillate and stigmatic on their inner surface.

Fruit— A tliick-skinned. 1-seeded, subglobose or oblong, long-stalked, dark

purple, diw drupe, about % of an inch long, tipped by the persistent style,

maturing in the autumn and persisting into the winter. Flesh thin, dry,

orange-colored. Xutlet oblong-oval, thick-walled, apiculate, light brown.

Winter characters— Twigs slender, somewhat zigzag, glabrous or puberulous.

semi-lustrous, reddish brown, at length dark reddish brown. Terminal
bud absent. Lateral buds ovate, acute, closely appressed and flattened,

pubescent. chestnut-broAvn, about % of an inch long. Mature bark thick,

grayish brown, scaly at the surface, often roughened by characteristic,

irregular, wart-like excrescences.

Habitat— Attains its best development in the deep alluvial soils of river bot-

toms but thrives on gravelly and stony upland sites, especially limestdue

outcrops. Widely scattered and usually solitary.

Range— Southern Quebec, westward to eastern Washington and Oregon,

southward to Florida, eastern Texas. Xew Mexico and Nevada. Bare and
widelv scattei'od in the east through the agencv of birds. Zones A, B.

and C.

Uses— Of no economic importance in Xew York State because of its scarcity.

Wood rather soft, heavy, not strong, coarse-grained, pale yellow A\ith wide
sa])wood. Used for cheap furniture, boxes, slack cooperage and fencing.



Osage Orange
Madura pomifera (Raf.) Schn. [Toxyloii pomiferum Raf. ; Madura auraiitiaca

Nutt.]

1. A twig showing staminate flowers and im-
mature leaves x %

2. A staminate flower, lateral view x 5
3. A twig showing pistillate flowers and im-

mature leaves x %
4. A pistillate flower, lateral view x 4

r). Portion of a twig with fruit x Vz
6. Section of fruit showing seeds x ^
7. Seed, lateral view x 2
8. Twig with short lateral spurs x %
9. Vigorous twig with lateral spines x %
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MORACEAE
Madura poniifera (Raf.) Schn. [Toxvlon pomiferuin Raf. ; Madura aurantiaca

Xutt.]

Osage Orange

Habit— A tree of medium size, Avithin its natural range sometimes 50-60 feet

in height A\-ith a trunk diameter of 2-3 feet, in New York State usually

much smaller, often a large shrub. Trunk short, dividing a few feet from
the ground into stout, ascending branches, the lower arching to form an

open, rather irregular, round-topped head.

Leaves— Alternate, narrowly ovate to oblong-lanceolate, 3-5 inches long, 2-3

inches wide, acuminate at the apex, rounded or somewhat cordate at the

base, entire, at maturity thick, firm, dark green and lustrous above, paler,

dull and slightly pubescent on the midribs below, borne on slender pubes-

cent petioles l%-2 inches long which exude a milky juice when broken.

Flowers— Appearing during May and June when the leaves are about two-

thirds grown, dioecious, the staminate in stout, globose, long-stalked

racemes from the axils of the leaves crowded on short spurs, the pistillate

sessile in short-stalked, dense, globose, many-flowered heads axillary on

shoots of the year. Staminate flower slender-pedicelled. Calyx campanu-

late, pubescent •^^^thout, divided to the middle into 4 acute lobes. Sta-

mens 4, inserted opposite the calyx-lobes, becoming exserted abruptly at

anthesis. Calyx of pistillate flower obovate, pubescent above, cleft to the

base into 4 oblong, thick, concave lobes which are longer than the ovarv

and closely invest it, becoming fleshy and persisting in the fruit. Pistil

consisting of an ovate, sessile, flattened, glabrous, green ovary surmounted

by a long filiform style covered witli white stigmatic hairs.

Fruit— A multiple, short-stalked, spherical, yellomsh green syncarp, 4-5

inches in diameter sculptured on the surface by the persistent, fleshy peri-

anth-tips, enclosing in its milky pulp the oblong, compressed, pale chest-

nut-brown seeds.

Winter characters— Twigs stout, tough, flexible, smooth, pale orange-brown,

the more \igorous armed with stout, straight, axillary spines, the older

twigs unarmed but bearing short, spur-like branches. Pith thick, orange-

colored. Terminal bud absent. Lateral buds alternate, blunt, small, pale

chestnut-brown and ciliate, party immersed in the bark. Mature bark

thick, dark orange-colored, deeply furrowed.

Habitat— In its natural range, preferring rich moist bottom-lands. Grown

in the east under a variety of conditions as a hedge plant.

Range— Southern Arkansas and Oklahoma south into northern Louisiana and

eastern Texas. Extensively planted in eastern United States as a

hedge plant. Zones B and C.

Uses— Of no commercial importance in New York State. Wood heavy, very

hard and strong, coarse-grained, durable, bright orange on fresh section

with thin, pale sapwood. Used for fence posts, railroad ties, wheel hubs,

and as a source of a yellow dye. The tree makes a good hedge plant if

kept trimmed.



Paper Mulberry
Broussonetia papyrifera (L.) Vent. fMorus papyrifera L. ; Papyrius papyri-

feia (L.) Kuntze.]

. A twifr showing mature leaves and fruit1. A twig showing staminate anients and im-
mature leaves x VL'

2. A staminate fiower, lateral view x 7
3. A twig showing heads of pistillate flowers

and immature leaves x Vj
4. A pistillate flower, lateral view x 7

(;. A druplet subtended by persisting calyx x 5
7 Druplet, lateral view x 10
S. Winter twig x i'.
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MORACEAE

Broussonetia papyrifeia (Tj.) Vent. [Morus papyrifera I>. ; Papvrius papyri-
fera (L.) Kuntze.]

Paper Mulberry

Habit— A small or medium-sized tree ?>0-.jO feet in height with a trunic

diameter of 1-4 feet. Bole stout, in age often oddly gnarled and convo-

luted. Crown wide-spreading, round-topped, consisting of many rather

stout, densely hairy branches. Spreads freely by root-suckers.

Leaves — Alternate, broadly ovate to oval, 3-8 inches long, acuminate at the

apex, rounded or cordate at the base, serrate, dentate on the margin or

mitten-shajied or 3-lobed with oblique sinuses which are rounded or jagged

at the bottom, at maturity dark green, dull and scabrous above, paler and

velvety-tomentose below, borne on pubescent, terete petioles 2-4 inches

long which exude a milky juice when broken.

Flowers— A])pearing in May or early June when the leaves are partly gro-,v!i.

inconspicuous, dioecious, the staminate in cylindrical, stalked, nodding

aments, the pistillate in dense, globose heads. Calyx of staminate flower

pubescent without, deeply 4-cleft, its lobes ovate, rounded and spreading.

Stamens 4, exserted, inserted opposite the lobes of the calyx. Rudimen-

tary ovary present. Calyx of pistillate flower tiibular, enclosing a stalked

f)vary which bears :iii exserted, laterally inserted, filiform styl(» ••iiid ter-

minal stigma.

Fruit— Globular, loosely multijde. jiedunculate, about % of an inch in dianu--

ter, consisting of many small, fleshy, red druplets, each exserted alKive a

persistent calyx.

Winter characters— Twigs medium stout, zigzag, greenish gray, pubescent or

scabrous. Terminal bud absent. Lateral buds ovate, attenuate, divergent,

greenish brown, about Vs of an inch long. Visible bud-scales 2-3. Mature

bark nearly smooth, greenish gray marked by longitudinal, anastomosing,

pale yellow lines, becoming gnarled and convoluted with age.

Habitat— Waste places along roadsides, in abandoned fields, and about the

habitations of man.

Range— Introduced as an ornamental planl from eastern Asia and the neigh-

boring islands. Now widely naturalized in the eastern states as far north

as Xew York City. Zone A.

Uses — Tlie fil)r()iis inner l)ark is an important source of iia]ier-making mate-

rial in China and Japan. Eeadily propagated by seeds or cuttings juid

extensively grown for ornament Avhere the climate is not too rigorous.

Wood soft, light, coarse-grained, easily worked. Of no importance in the

Ignited States.



Red Mulberry
Moras rubra L.

1. A twig showing staminate inflorescences
and immature leaves x V2

2. A staminate flower prior to anthesis, lat-
eral view X 5

3. A staminate flower at anthesis, lateral
view X 5

4. A twig showing pistillate inflorescences
and immature leaf x %

5. A pistillate flower, lateral view x
6. A twig showing mature leaves and fruit

X ¥2
T. Fleshy calyx enclosing a nutlet, lateral

view X 2
8. Nutlet, lateral view x 2
9. Winter twig x l^
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MORACEAE

Morus rubra L.

Red Mulberry

Habit— A tree of medium size, usually 30-50 feet in height with a trunk
diameter of I-IV2 feet, under optimum conditions in the Ohio and Missis-

sippi valleys sometimes 70 feet tall. Trunk short, dividing near the

ground into stout, ascending limbs to form a dense, broad, round-topped
crown.

Leaves — Alternate, broadly ovate to ovate-orbicular, 3-5 inches long, 2i/^-i

inches wide, acute at the apex, cordate at the base, singly or doubly ser-

rate on the margin or mitten-shaped or 3-lobed with deep, broad, oblique,

rounded sinuses, at maturity thin, membranous, veiny, dark bluish green
and nearly smooth above, pale pubescent below, borne on stout petioles

%—1% inches long which exude a milky juice when broken.

Flowers— Appearing in May and early June when the leaves are about half

grown, chiefly dioecious, the staminate in cylindrical, pedunculate spikes

from the axils of the inner bud-scales or lower leaves, the pistillate in

oblong, sometimes androgynous, pedunculate, densely-flowered spikes from
the upper leaf-axils. Staminate flower with deeply -i-lobed calyx, its lobes

ovate, rounded, revolute toward the apex. Stamens i, inserted opposite

the calyx-lobes, at first included but straightening elastically at anthesis

and becoming exserted. Pistillate flower with -i-parted calyx. Calyx-

lobes ovate to obovate, pubescent above, the outer pair valvate and inclos-

ing the others, becoming fleshy and closely investing the ovary in fniit.

Pistil consisting of an ovate, flattened, glabrous, pale green ovary sur-

mounted by a short style and 2 spreading white stigmas.

Fruit— A fleshy, multiple, pedunculate, cylindrical syucarp, 1-1 y^ inches

long, maturing during July in New York, composed of many small drupes

each enclosed in a fleshy calyx, at first greenish red, at maturity dark

purple, juicy and edible. Nutlet ovoid, sharp-pointed, light bro\\^l.

Winter characters— Twigs slender, slightly zigzag, smooth, semi-lustrous to

dull, pale reddish or orange-browni, at length dark reddish brown. Ter-

minal bud absent. Lateral buds alternate, ovate, rounded or bluntly

pointed at the apex, somewhat divergent and laterally inclined, chestnut-

brown, about 1/4 of an inch long. Mature bark thin, dark reddish brown,

with longitudinal, flaky plates.

Habitat—Prefers deep moist soils along stream courses, in rich woods, and
on fertile slopes in admixture with other species.

Bangs— Central New England, southern Ontario, west to Nebraska and
Kansas, south to Florida and eastern Texas. Zones A, B, and C.

Uses— Not an important timber species because of its mediocre size and

scattered distribution in admixture with other species. Wood soft, light,

weak, coarse-grained, durable in contact with the soil, pale orange turn-

ing russet-brown with exposure to the light, with thick, lighter sapwood.

Used for railroad ties, fence posts, loose cooperage and furniture.



White Mulberry
IMorus alba L.

1. A twig showing staminate inflorescences

and immature leaves x V2

2. A staminate flower at antliesis, lateral sec-

tional view X 5
3. A twig showing pistillate inflorescences

and immature leaves x %
4. A pistillate flower, lateral view x 5

5 A twig showing mature leaves and fruit

X 1-

6. Fleshy calyx enclosing a nutlet, lateral

view X 31/2

7. Nutlet, lateral view x 10
^. ^Yinter twig x 1/0
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MORACEAE
Morus allja L.

White Mulberry

Habit — A medium-sized tree 30—40 feet in heiglit, with a trunk diameter of
1-3 feet. Bole short, stout, often irregular, fluted and swollen at the base,

branching low down into stout, ascending, wide-spreading limbs to form a
low. broad, rounded ciown.

Leaves— Alternate, ovate to ovate-oval, 2-6 inches long. 1-3 inches wide,

acute or acuminate at the apex, rounded or cordate at the base, serrate

and variously lobed, at maturity thin, firm, smooth, light green and some-
what lustrous above, paler and hairv- along the prominent veins beneath,

borne on slender, slightly hairy petioles %-l\i inches long whit-h exude
a milky juice when broken.

Flowers — Appearing in May Aviien the leaves are about half grown, dioecious,

the staminate in cylindrical, pedunculate spikes V^-'V-i of an inch long
from the axils of the leaves of the season, the pistillate in oblong, pedun-
culate, densely-flowered spikes Vs-Tf, of an inch long, from the upper
leaf-axils. Staminate flower with deeply 4-lobed calyx, its lobes ovate,

rounded, i-evolute toward the apex. Stamens 4, inserted opposite the

lobes, at first included but straightening elastically at anthesis and
becoming exserted. PistiUate flower with 4-))arted calyx. Calyx-lobes

ovate to obovate, the outer pair valvate and inclosing the others, becom-
ing fleshy and closely investing the ovary in fruit. Pistil consisting of

an ovate, flattened, glabrous, pale green ovary surmounted by a short

style and 2 w'hite stigmas.

Fruit— A semi-fleshy, multiple, pedunculate, oval-oblong syncarp, ^h-"*^.-,

of an inch long, maturing in July or early August, composed of many
small drupes, each inclosed in a fleshy calyx. At maturity the fruit is

white or pale pinkish, and rather dry and insipid. Nutlet ovate, pointed

light brown.

Winter characters— Twigs slender, somewhat zigzag, swollen at the nodes,

smooth, semi-lustrous, pale yellowish green to brownish gray, at length

dark brown. Lateral t^^^gs numerous, short, giving the crown a bushy,

scraggly appearance. Terminal bud absent. Lateral buds alternate,

broadly ovate, somewhat appressed and laterally inclined, chestnut-brown,

about % of an inch long. Mature bark thin, pale yellowish brown, broadly
fissured into long, somewhat wavy, blunt ridges.

Habitat— Occurs as a "weed" tree on waste lands along fences and on rocky
hillsides. Not exacting as to soil requirements.

Range— Widely naturalized through the agency of birds in eastern North
America from southern Canada southward. Originally introduced into

this country in an endeavor to establish the silk industry, its leaves fur-

nisliing the favorite food of the silk worm. Zones A, B, and C.

Uses— Of no economic significance in the United States. Widely grown in

China, Japan, India and about the Mediterranean where the silk indus-

try flourishes. Wood rather*hard and heavy, close-giained, pale yellowish

brown, with thick, lighter sapwood. Durable in contact with the soil.



Sweet] Bay, Swamp Bay, Sweet Magnolia
Magnolia virginiana L. [Magnolia glauea L.]

1. A twig showing a flower, and mature and
immature leaves x %

2. Lateral view of the flower, perianth re-
moved X 1

3. Cone-like fruit of coalescent follicles x U^
4. Drupaceous seed, lateral .surface view

X IH

5. Drupaceous seed, lateral sectional view
X 11,2

6. Seed with outer fleshy integument re-
moved X ll^o

7. Winter twig x Yy
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MAGNOLIACEAE

Magnolia virginiana L. [Magnolia glauea L.]

Sweet Bay, Swamp Bay, Sweet Magnolia

Habit— In our range a large shrub or slender tree 20-30 feet in height with

a trunk diameter of 6-9 inches, farther south under optimum conditions

occasionally 50-70 feet tall. Trunk short, slender, often swollen at the

base. Branches erect, at length spreading to form an oblong or rounded

crown.

lieaves— Alternate, oblong to oval, 3-6 inches long, %-!% inches wide,

obtuse or acute at both ends, entire, at maturity thick, dark green, smooth

and lustrous above, minutely pubescent and pale glaucous below, borne

on slender petioles ^^-^i of an inch long, falling in the north during the

late autumn.

Flowers — Appearing in the north over a period of several weeks in late May
or early June, terminal, creamy-white, globular perfect, fragrant_ 2-3

inches across. Sepals 3. membranaceous, obtuse, spreading, deciduous.

Petals 9-12, obovate, obtuse, concave, erect, deciduous. Stamens numer-

ous, inserted in many ranks on the base of the torus, apiculate. with short

filaments, deciduous after anthesis. Pistils densely imbricated on the

receptacle, each consisting of a fleshy ovary and short recurved style

stigmatic on its inner surface.

Fruit— Aggregate, cone-like, fleshy to dry, oval or irregular, about 2 inches

long, consisting of many coherent scarlet follicles which open at maturity

along the outer suture to release the fleshy seeds. Seed red, lustrous,

drupaceous, compressed, about H of an inch long, suspended at maturity

by a long, thin, fimicular cord.

Winter characters— Twigs rather slender, finely pubescent, bright green,

at length reddish brown. Pith diaphragmed-stuffed. Buds alternate,

ovate-lanceolate, acuminate, bright green, pubescent, ^4-% of an inch

long, covered by stipular bud-scales. Mature bark thin, light bro%vn,

smooth or covered with thin, appressed scales.

Habitat— A moisture-loving species found in swamps, on moist bottom-lands,

and along the shores of lakes and streams.

Range — Eastern Massachusetts south along the coast to Florida and through

the Gulf States to southwestern Arkansas and eastern Texas. Attains its

largest size on the Flordia peninsula. Confined to Long Island and

Staten Island in New York State. Zone A.

Uses— Xot a valuable timber species. Wood soft, light, rather coarse, pale

brown tinged with red, with wide pale sapwood. Used locally in the south

in the manufacture of wooden ware. The importance of the species lies

rather in the ornamental value of hardv varieties and hvbrids.



Cucumber Tree

Magnolia acuminata L.

1. A twiR showing flower aiirt mature leaves 5. Drupaceous seed, lateral sectional view

2 Lateral' view of the flower, perianth re- 6. Seed with outer fleshy intejrument re-

moved X 1 moved x li-,^

3. Cone-like fruit of coalescent follicles x i/i

4. Drupaceous seed, lateral surface view x 1^2
Winter -twig x 1-2
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MAGNOLIACEAE

Magnolia acuminata L.

Cucumber Tree

Habit— A large tree attainino- under optimum conditions a height of 80-90

feet M-ith a trunk diameter of 3-4 feet. lu the open the bole is tapering

and continuous through the pyramidal crown, the lateral limbs clothing

the trunk nearly to the ground. Under forest conditions the slightly

tapering trunk may be free of branches for 40-r)0 feet and the crown
much restricted.

Leaves— Alternate, oblong to oval 4-10 iiu-hcs long. 2-0 inches wide, acute

at the apex, rounded or slightly cordate at the base, entire, at maturity

thin, dark green, smooth and glabrous above, paler and slightly pubescent

beneath, borne on slender petioles I-IV2 inches long, turning yellow in

the autumn before falling.

Howers— Appearing in the North during May and early June, terminal,

glaucous-green tinged A\'ith yellow, campanulate. about 3 inches long, per-

fect. Sepals 3. membranaceous, acute, shorter than the petals, at length

retiexed and deciduous. Petals 6, obovate, acute, concave, erect, 2^-3
inches long, deciduous. Stamens numerous, inserted in many ranks on

the base of the torus, apiculate, mth short filaments and pale yellow

anthers, deciduous after anthesis. Pistils densely imbricated on the

receptacle, each consisting of a tleshy ovary and short, recurved style

stigmatic on its inner surface.

Pruit— Aggregate cone-like, somewhat fleshy, oblong or ovoid, usually curved,

glabrous, 2-21/2 inches long, consisting of many coherent, dark red

follicles which open at maturity along the outer suture to release the fleshy

seeds. Seed scarlet, drupaceous, compressed, about % of an inch long,

suspended at maturity by a long, thin, funicular cord.

Winter characters — Twigs rather slender, lustrous, glabrous or sparingly

pubescent, bright reddish bro^vn, at length gray. Pith diaphragmed-

stuffed. Terminal bud ovate-oblong, acute, somewhat curved, densely

covered A\-itli pale silky hairs, 75-% of an inch long. Lateral buds

smaller, blunt, nearly surrounded by the leaf-scar. Bud-scales stipular,

valvate. Mature bark thin, dark grayish brown, separated by long fur-

roAvs into scaly ridges.

Habitat — Usually found in rich woods on moist slopes and along stream

courses.

Range — Central New York westward through southoni Ontario to southern

Illinois, southward along the Appalachian Mountains iiitt) the Gulf States

and Arkansas. Zones B and C.

Uses— A timber species of some importance. Wood light, soft, close-grained,

brittle, pale yellowish browni with thin, yellowish white sapwood. Not

distinguished in the trade fnmi that of the Yellow Poplar and used for

similar purposes. The tree is also grown ornamentally in eastern United

States; and abroad.



Yellow Poplar, Tulip Tree

Liriodendron tulipifera L.

1. A twig showing a flower, and mature and
immature leaves x %

2. Lateral view of the flower, several petals
removed x %

3. Aggregate cone of. samaroids, lateral view
X 1/2

4. A samaroid from the cone, lateral view x 1
5. Winter twig x V2
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MAGNOLIACEAE

Liriodeudron tulipifera L.

Yellow Poplar, Tulip Tree

Habit— Oue of the largest trees of the eastern states, in the south commonly
150 feet in height with a straight trunk 5-6 feet through* and free of

branches for 60-80 feet, in New York State usually 50-80 feet tall with
a trunk diameter of 2-3 feet. In the open the erowTi is narrowly pyra-

midal or oblong, the branches extending to -within 8-10 feet of the

ground. Trees in the forest have flat, wide-spreading cro^Tis borne aloft

on tall, straight, naked trunks.

Leaves — Alternate, broadly ovate to orbicular. 5—6 inches long and broad,

truncate or broadly notched at the apex, rounded or slightly cuneate at

the base, sinuately 4-lobed. at maturity dark green, smooth and lustrous

above, dull green and paler below, borne on slender angled petioles 5—6

inches long.

Flowers— Appearing during May and June after the leaves, terminal, soli-

tary, greenish yellow with orange markings, cup-shaped, 2-5 inches Avide,

l-ll^ inches deep, perfect. Sepals 3, ovate-lanceolate, greenish white,

at length reflexed and early deciduous. Petals 6, broadly ovate, rounded,

erect, light green marked Avith orange at the base, deciduous. Stamens
numerous, inserted in many ranks on the base of the torus, with filiform

filaments and linear yellow anthers, deciduous after anthesis. Pistils

densely imbricated on the elongated receptacle, each consisting of a

1-celled ovary surmounted by an acuminate and laterally compressed style

and short recurved stigma.

Fruit— A light brown cone, 2-3 inches long, composed of many closely

imbricated, indehiscent carpels (samaroids). Carpels dry, woody, con-

sisting of a laterally compressed. 4-ribbed pericarp and large, persistent,

winged style, falling during the autumn and winter from the persistent,

upright cone-axis. Seed solitary by abortion.

Winter characters—• T-\vigs rather stout, smooth, lustrous, somewhat glau-

cous, reddish broAATi. at length dark gray. Pith diaphragmed-stuffed.

Terminal bud oblong, compressed, obtuse, dark red, glaucous and white-

punctate, i/o-l inch long, the scales stipular and valvate in pairs. Lateral

buds similar, divergent, sometimes superposed or terminal on short spurs,

%-% of an inch long. Mature bark tliick, brown, with long shallow

furrows and rounded ridges.

Habitat— Prefers deep moist soil in admixture with other species. Occurs

along streams, on bottom-lands, and on moist mountain slopes.

Bange — Ehode Island and southwestern Vermont westward through Ontario

to Wisconsin, south to Florida and Arkansas. Zones A. B and C.

Uses — A valuable timber species producing the Yellow Poplar or White-

wood of commerce. Wood light, soft, brittle, weak, straight-grained,

pale greenish yellow or brown with thin, nearly white sapwood. Largely

manufactured into lumber and used where a soft, easily-worked wood is

required. The tree is AAidely cultivated in the east and abroad for its

ornamental value.

* Trees are known which have reached a height of 200 feet with a trunk diameter
of 8-10 feet.



Fapaw
Asimina triloba Dunal. [Anoua triloba L.]

1. A twig showing flowers and immature
leaves x %

2. A flower, lateral sectional view x 2
3. A stamen, dorsal view x .>

4. A stamen, ventral view x o
5. A pistil, lateral sectional view x .3

C. A mature leaf x V-z

1(1

Fruit, surface and sectional views x 'i
Portion of twig showing lateral l)Ud and

leaf-scar x 1

Mature seed enclosed in its aril x 1

Mature seed x 1

11. Winter twig x 1/2
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ANONACEAE

Asimina triloba Dunal. | Aiioiia triloba L.]

Papaw
Habit— A shrub or small tree 20-40 feet in lieif^lit with a inaxiimuu trunk

diameter of 12 inches. Bole short and slender. Branches slender, spread-

ing, forming a. rather broad, high crown. This species often forma

dense thickets in the shade of other trees.

Leaves— Alternate, obovate-lanceolate, 4-12 inches long, 2-6 inches wide,

sharply acute at the apex, tapering gradually at the base, entire, at

maturity dull green and glabrous above, paler and glabrous below, bonie

on a. short, stout petiole %-% of an inch long.

Flowers— Appearing in our range in late May and June, with the leaves

but usually below them on the twigs, axillary, solitary, perfect, at

maturity reddish purple, 1 '/l>-2 inches in diameter, borne on short, stout,

hairj', brown pedicels. Sepals 3, ovate, pale green, densely pubescent on

the outer surface. Petals 6, purple, retieulate-venulose, the 3 outer

broadly ovate and reflexed above the middle and much longer than the

sepals, the 3 inner smaller, erect, nectariferous at the base. Stamens

numerous, densely packed on the receptacle. Pistils sessile on the summit

of the receptacle, projecting above the stamens, each consisting of a

1-celled ovary and sessile stigma.

Fruit— An oblong-cylindric or oval, somewhat falcate, smooth, green berry,

becoming dark brown, pulpy and edible at maturity. Seeds dark brown,

lustrous, ovate-oblong and compressed, about 1 inch long and half as

wide, enclosed in an aril, horizontally imbedded in the fleshy pulp.

Winter characters— Twigs rather slender, quite glabrous, thickened at the

nodes, reddish brown and marked with narrow, shallow grooves. Buds

alternate, naked, rusty brown, tomentose. Leaf-buds slender, somewhat

tlattened, the lateral buds closely appressed to the twig and set in the

notch of the leaf-scar. Flower-buds lateral, spherical in outline, divergent.

Pith small, white. ^lature bark thin, close, dark bro^^^l, slightly scaly at

the surface.

Habitat — Prefers moist sites along streams in rich bottom-land forests and

on low, fertile slopes. Very tolerant of shade. At its optimum range

often founing the bulk of the undergrowth under other species but in

New York State usually in small isolated groups.

Range— Westera New York westward through southern Michigan to eastern

Kansas, south to Florida and eastern Texas. Zone B.

Uses— Of no timber value because of its small size and the character of

the wood. The edible fruit is sold in the regions where the tree abound.**

but is not grown commercially. The sjiecies possesses some ornamental

value.



Sassafras

Sassafras variifolium (Salisb.) Ktze. [Sassafras Sassafras Karst.; Sassafras

officinale Nees. and Eberm.]

1. A twig showins immature leaves and
staminate flowers x 1

2. A staminate flower, lateral sectional view
X 3

3. A twig showing immature leaves and pis-

tillate flowers X 1

4. A pistillate flower, lateral sectional view
X 3 J ^ .^

5 A branch showing mature leaves and fruit

X '2
6. Drupe, lateral sectional view x 2

7. Pit, lateral view x 2
8. Winter twig x V2
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LAURACEAE

Sassafras variifolium (Salisb.) Ktze. [Sassafras Sassafras Karst.; Sassafras
officinale Xees. and Eborm.]

Sassafras

Habit— A medium-sized tree, commonly 40-50 feet in height with a trunk

diameter of 1-3 feet, generally shrubby at the northern limits of its

range, in the south occasionally 100 feet tail. Trunk short, stout, soon

breaking up into many stout, more or less abruptly spreading and con-

torted branches to form a flat-topped or rounded-oblong, bushy crown.

Leaves— Alternate, ovate or obovate, 4-6 inches long, 2-4 inches vride, entire

and acute at the apex or 2-3-lobed, the lobes broadly ovate and acute

with broad, rounded sinuses. At maturity the leaves are thin, dull dark

green above, paler and glabrous or pubescent below, borne on slender

petioles, %-l^ inches long.

Flowers— Appearing in May mth the leaves, dioecious, borne in lax, pilose,

few-flowered racemes from the axUs of large, obovate bud-scales. Cah^x

pale yellowish green, divided nearly to the base into 6 narrow obovate

lobes. Stamens 9, inserted in 3 sets on the margin of the calyx-tube,

those of the inner set with orange-colored glands at the base and reduced

in the staminate flowers to orange-colored staminodia. Anthers oijening

by 4 pores. Pistil consisting of a 1 -celled, light green, glabrous ovar\-, a

slender curved style and a capitate stigma.

Fruit— An oblong, 1-seeded, dark blue, lustrous berry, %-% of an inch

long, borne upright on a bright red, club-shaped, fleshy stem which is

terminated by the fleshy, obscurely 6-lobed calyx-limb in which the fruit

rests, falling soon after maturity from the persisting stalk.

Winter characters— Twigs slender, smooth and lustrous or somewhat downy,

rather brittle, spicy-aromatic, light yellowish green, at length reddish

brown. Vigorous shoots branch freely the first season. Inner bark mu-

cilaginous. Pith large, white. Terminal bud ovat«, acute, green, ^:!-%

of an inch long. Lateral buds smaller and divergent. Mature bark

thick, reddish browTi, with deep furrows and flat-topped ridges crossed by

horizontal cracks.

Habitat— Prefers a rich, sandy loam but thrives in a variety of sites along

fences, in abandoned pastures, and in open, hardwood forests.

Range— Central New England west through southern Ontario, southern

Michigan to Iowa and eastern Kansas, south to Florida and eastern Texas.

Zones A, B and C.

Uses— Xot an important timber species. Wood soft, brittle, coarse-grained,

aromatic, dull orange-brown with pale yellow sapwood, verv' durable in

contact with the soil. Used for fence posts, pails, in cooperage, etc. The
oil of sassafras which is used to scent soap and liniment, is distilled from

the roots and bark of this species.

8



Sweet Gum, Bilsted, Red Gum
Liquidambar Styraciflua L.

1. A twle showing staminate and pistillate 4. A branch showing mature leaves and fruit

inflorescences, and immature leaves x Yj x %
2. A stamen, lateral view x 6 T). Winged seed, lateral view x 2

3. A pistillate flower, lateral view x G •!. Winter twig x Vi
7. Portion of twig with corky wings x 1
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HAMAMELIDACEAE

Liquidambar Styraciflua L.

Sweet Gum, Bilsted, Red Gum
Habit— An important timber species, usually 40-80 feet in height with a

trunk diameter of 2-3 feet, under optimum conditions sometimes 150 feet

tall with a trunk 4-5 feet through. Bole tapering, continuous into the

crown. Crown at first pyramidal and symmetrical, becoming narrowly
oblong in older trees.

Leaves— Alternate, nearly orbicular, 3-6 inches in diameter, truncate or

cordate at the base, deeply 5-7-lobed and palmately veined, the lobes

acuminate, widely divergent (stellate), finely glandular, serrate. At
maturity the leaves are tliin, smooth, lustrous and bright green above,

green and smooth below except for tufts of rufous hairs in the vein
axils, borne on slender petioles 5-7 inches long.

Flowers— Appearing in our raaige during May on the growth of the season

when the leaves are about one-third gro^vn, monoecious, borne in capitate

heads, subtended by 4 deciduous bracts. Staminate heads about % of

an inch in diameter, borne in terminal racemes. Staminate flowers with-

out calyx or corolla. Stamens indefinite, interspersed among minute
scales. Pistillate heads about half an inch in diameter, borne solitary

on long peduncles from the axils of the upper leaves. Pistillate flowers

interspersed among long-armed scales. Calyx obconic. Stamens 4,

inserted on the summit of the calyx, usually sterile. Pistil consisting

of an inferior ovary surmounted by 2 elongated, recurved, persisting, subu-

late styles stigmatie on the inner surface. Ovules nimierous.

Fruit— A long-stalked, globose, light brown, aggregate head, 1-1 ^/^ inches in

diameter, consisting of many imbedded, woody capsules, each capped by
the 2 horn-like, wide-spreading, woody styles. The friiits mature in

autumn but persist far into the winter. Fertile seeds angular, winged,

light brown, seldom more than one to a capsule. Sterile seeds numerous,

resembling sawdust, rattling out of the capsules along vnth the fertile

seeds at maturity.

Winter characters— Twigs rather stout, glabrous, somewhat angled and lus-

trous, roughened by (^rk, raised lenticels, light orange to reddish brown,

becoming darker the second season and often developing characteristic

corky wings. Pith pale brown, rather large and angular. Buds ovate

to conical, obtuse or acute, lustrous orange-bro^\Ti, V^-Mi of an inch in

length, fragrant when crushed. Mature bark thick, dark reddish brown,

with deep furrows and broad, flat-topped, scaly ridges.

Habitat— A bottom-land species preferring the deep, rich, moist soils of river

flats and the borders of swamps and lakes where the ground is inundated

for a period each year. An intolerant species usually fonning open, even-

aged groves, or in admixture with other species.

Range— Southern Connecticut westward through Pennsylvania to southern

Missouri, south to Florida and eastern Texas. Zone A.

Uses A " weed '
' tree occupying sites suited for other more valuable species

or for agriculture, but producing a fair grade of lumber. Wood medium

soft, rather heavy, straight- and close-grained, weak, dark reddish brown

and streaked, with thin, nearly white sapwood. Widely used for loose

cooperage, veneer, boxes, crates, woodenware and for interior finish as a

substitute for Circassian Walnut under the trade name of Satin Walnut.

The tree is also gro^^^l ornamentally.



Sycamore, Buttonwood, Plane Tree

Platanus occidentalis L.

1. A twig showing staminate and pistillate
inflorescences, and immature leaves x lA

2. A staminate flower, lateral view x 5
3. A pistillate flower, lateral view x 5
4. A branch showing n'lature leaves and fruit

.5. An achene with pappus-wing x '^

G A twig-node showing persistent stipulei
bud. and hollow leaf-stalk x 1

7. Winter twig x Va
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PLATANACEAE

Platauus occidentalis L.

Sycamore, Buttonwood, Plane Tree

Habit— The most massive tree of eastern Xorth America, commonly 50-100
feet in height with a trunk diameter of 3-8 feet, under optimum condi-
tions sometimes 150-170 feet tall with a trunk diameter of 11 feet. Bole
erect or often declined, tapering, continuous through the oblong head or

soon breaking up near the ground into several large, massive limbs to

form a broad, rounded, irrregular crown.

Leaves— Alternate, broadly ovate or orbicular, 4-7 inches in diameter,
truncate, slightly cordate or cuneate at the base, shallowly 3-5 lobed and
palmately veined, the lobes broad, acuminate, sinuately dentate with
remote acuminate teeth, or entire. At maturity the leaves are thin, firm,

smooth and bright green above, paler and white-woolly below on the
principal veins, borne on stout petioles 1-2% inches long.

Flowers — Appearing on the gro\\i:h of the season during May when the
leaves are about one-fourth growni, monoecious, borne in capitate heads.

Staminate heads dark red, about % of an inch in diameter, borne axillary

on long, stout, woolly peduncles. Perianth of 3—5 minute sepals and
petals. Stamens 3-6, nearly sessile, \\-ith yellow, clavate anthers. Pistil-

late heads pale green tinged Avith red, about ^4 of an inch in diameter,
borne terminally on long, stout, woolly peduncles. Perianth of 3--6

sepals and petals. Pistils as many as the sepals, superior, surrounded
by a like number of spatulate staminodia, each consisting of an ovate-

oblong ovary surrounded at the base by long pale hairs which persist in

fruit, and long, tapering, bright red styles stigmatic along the ventral

suture.

Fruit— A spherical, brown, aggregate head, about 1 inch in diameter, borne
on a long, smooth peduncle 21/2-6 inches long, consisting of many closelj'-

compacted, clavate, 1 -seeded nutlets, each cro\\^led by the remains of the

persistent style and furnished wdth a ring of bristly hairs about the base.

The heads mature in the late autumn but persist on the branches into

the winter and following spring.

Winter characters— Twigs rather stout, smooth, somewhat lustrous, zigzag,

enlarged at the nodes and encircled by stipule-scars, dark orange-brown,

at length light gray. Pith white and rather broad. Terminal bud absent.

Lateral buds divergent, conical, obtuse, lustrous, reddish brown, %-%
of an inch long, subpetiolar until leaf-fall. Mature bark at base of

trunk thick, dark brown, deeply furrowed with broad ridges Avhich peel

off as dark brown scales. On young trunks or large limbs the bark is

much thinner and flakes off during the early summer in large plates,

exposing a Avhitish, yellowdsh, or greenish inner bark.

Habitat— Thrives best along river banks and on rich, moist bottom-lands
but AAill grow' in rather dry soils. Attains its best development in the
Ohio and Mississippi River basins.

Range— Southern Maine westward through southern Ontario and Michigan
to Minnesota and Nebraska, south to Florida and eastern Texas. Zones
A, B and C.

Uses— A timber species of secondary importance. Wood hard, heavy, weak,
coarse-grained not durable, light broAvn with pale yellowish sapAvood.

Used for crates, tobacco boxes, butchers' blocks and for interior finish as
quartered sycamore. Occasionally planted ornamentally.



1. A andtwig showing flowers
leaves x %

2. A flower, lateral sectional view x 2
'6, A branch with mature leaves x Vi

Pear

Pyrus coinmiinis L.

immature 4. A branch with mature leaves and fruit x
5. Fruit, lateral sectional view x Vg

(>. Seed, lateral view x 2
7. Winter twig x i/^
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Pyrus communis L.

Pear

Habit— A slow-growing, long-lived tree attaining under optimum conditions

a height of 75 feet with a trunk diameter of 2 feet, usually much smaller

in cultivation. Bole straight, continuous into the crown, bearing short,

stout, ascending branches which form an oblong or pyramidal crown.

Leaves— Alternate, ovate-oblong to oval or obovate, 2-4 inches long, %-l^
inches wide, acute or acuminate at the apex, obtuse or rounded at the

base, finely serrate or entire, at maturity thick, smooth, dark green and
lustrous above, paler and smooth below, borne on slender petioles 1^/^-4

inches long.

Flowers— Appearing in April and May with the leaves, perfect. %-l incli

in diameter, borne on slender, usually downy pedicels in few- or many-
flowered, umbel-like cymes on short spur-like branches of the previous

season. Calyx gamosepalous, urn-shaped, pubescent, 5-lobed, the lobes

acuminate, as long as the tube and ciliate on the margin. Petals white,

broadly obovate, rounded at the apex, contracted at the base, inserted

with the stamens on the calyx-tube. Stamens about 20, shorter than the

petals. Pistil consisting of an inferior 5-celled ovary and 5 styles which
are connate at the base and bear capitate stigmas.

Frmt— A pyriform or subglobose, waxy-green pome, about 2 inches long in

the wild form, marked at the top by the persistent calyx-lobes and stamen-

filaments, borne on a slender stalk about 1 inch long, ripening and turn-

ing yellowish green in the autumn. Flesh in the wild form rather dry,

sour, permeated with grit cells. Carpels coriaceous, enclosing 2 lustrous

brown seeds.

Winter characters— TWgs stout, nearly smooth and somewhat lustrous,

brownish red with scattered, pale yellow lenticels. Short spinescent twigs

commonly present. In addition fruiting-trees have stout, slow-growing

fruit spurs marked by numerous leaf-scars. Terminal buds conical,

sharply acute, smooth or slightly pubescent at the tip, chestnut-brown,

about Ys of an inch long. Mature bark thin, grayish brown, at first

smooth, at length dissected by shallow fissures into broad, flat, scaly

ridges.

Habitat— Thickets, open woods, fence rows, old pastures and waste lands,

occurring as an escape. Seeds often disseminated by cattle which eat the

acidulous fruit.

Range— Native to Eurasia but now widely cultivated in its various varieties

for its fruit throughout the temperate regions of the world. Widely
naturalized in the northeastern states as an escape. Zones A, B, and C.

Uses— Not a timber species. "Wood hard, heavy, strong, close-grained, red-

dish brown with paler sapwood. Used occasionally for tool handles, knife

handles, wood engraving, and for fuel. The value of the species lies in

its horticultural and ornamental varieties.



Sweet Crab, Fragrant Crab, American Crab Apple

Pyrus coronaria L. [Malus coronaria (L.) Mill.]

A twig showing flowers and inunat\ir('

loaves X Vo

A flower, lateral sectional view x 2

A branch showing mature leaves and fruit

X 1/2

4. Fruit, lateral sectional view
."1. Seed, lateral view x 2
(>. Winter twig x 1/3
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Pynis coionnriM L. [Mains eoronaria (L.) Mill.]

Sweet Crab, Fragrant Crab, American Crab Apple

Habit —-A bushy shrub or small tree 20-30 feet in height with a trunk 6-14

inches in diameter. Trunk short, dividing 8-10 feet above the ground

into several stout, wide-sjireading limbs to form a broad, round-topped,

bushy crown.

Leaves— Alternate, ovate or nearly triangular, 3-4 inches long, 1^/^-2^^

inches broad, sharply acute at the apex, rounded or acute at the base,

the margin incised-serrate with gland-tipped teeth or 3-lobed, at maturity

thin, smooth, dark green above, pale green and glabrous or slightly pilose

below, borne on slender petioles l%-2 inches long.

Flowers— Perfect, fragrant, 1^/2-2 inches in diameter, long-pedicellate,

appearing during May and early June when the leaves are nearly grown
in 5-6-flowered, terminal umbels. Calyx urn-shaped, white-tomentose,

5-lobed, the lobes long, acute, subulate-tipped, spreading, hairy on the

upper side, persistent in the fruit. Petals rosy-white, obovate, rounded

at the apex, clawed at the base, entire or crenulate-serrate, inserted Avath

the stamens on the calyx-tube. Stamens usually 20, shorter than the

petals, the filaments imited into a tube at the base. Pistil consisting of

an inferior 5-celled ovary, 5 filiform styles which are hairy and somewhat
united below, and a like number of capitate stigmas.

Fruit— A depressed-globose, glaucous-green pome, 1^/^-2 inches in diameter,

borne on a long, slender stalk, ripening in late autumn and becoming

yellowish green and fragrant. Flesh very tart. Seeds chestnut-brown,

lustrous.

Winter characters— Twigs rather stoiit, pale-lenticellate, glabrous or slightly

pubescent, reddish browTi. In the second year they become light brown

and develop short, stout spurs or sharp spines. Buds ovate, obtuse or

acute on the more vigorous shoots, bright red, %-^ of an inch long.

Mature bark thin, reddish browTi, divided by shallow fissures into broad,

flat-topped, scaly ridges.

Habitat— In rich moist soil, in copses, open Avoods and along fences, occa-

sionally forming thickets of limited extent.

Bange— Central New York westward through Ontario and Michigan to

southern Minnesota, south into the Gulf States.

Uses— Not a timber species. The acid fruit is sometimes made into preserves.

The species has ornamental value because of its showy, fragrant flowers.



Apple

Pyrus Malus L. [Malus Malus (L.) Britt.]

1. A twig showing flowers and immature
leaves x %

2. A flower, lateral sectional view x 2
8. A branch with mature leaves and fruit x %

4. Fruit, lateral sectional view x %
~>. Seed, lateral view x 3
C. vVinter twig x V^
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Pyrus Malus L. [Mains Mains (L.) Britt.]

Apple

Habit— A small tree 30-50 feet in height with a short trunk 1-3 feet in

diameter Avhich breaks up a few feet above the ground into stout, wide-

spreading limbs to form a broad, rounded head.

Leaves— Alternate, ovate to oval, %-Z inches long, blunt or abruptly pointed

at the apex, rounded or somewhat heart-shaped at the base, irregularly

serrate or entire, at maturity thick, dark dull green and quite glabrous

above, close white-woolly beneath, borne on stout, hairy petioles, %-2
inches long.

Flowers— Appearing during May and June when the leaves are about one-

third grown, perfect, 1-2 inches in diameter, borne on stout woolly pedi-

cels in terminal, few-flowered cymes. Calyx gamosepalous, urn-shaped,

woolly, .5-lobed, the lobes narrowly triangular and acute, reflexed, per-

sistent in the fruit. Petals white or pinkish white, obovate, rounded at

the apex, clawed at the base, inserted with the stamens on the calyx-

tube. Stamens about 20, shorter than the petals, the stout filaments

bearing yellowish or purple anthers. Pistil consisting of an inferior 5-

celled ovary and 5 filiform, hairy styles, each terminated by a capitate

stigma.

Fruit— A depressed-globose, waxy-green pome, 1-3 inches in diameter,

marked at the top by the persistent calyx-lobes, borne on a slender stalk

1-1% inches long, ripening and turning yellowish green or reddish in the

autumn. Flesh coarse and sour. Seeds chestnut-broAvn, lustrous.

Winter characters— T\\-igs rather stout, sparingly pubescent or smooth, red-

dish or purplish brown, at length dark grayish brown and smooth. Fruit-

spurs short, stout, roughened by numerous leaf-scars. Buds ovate, obtuse,

tomenttose, grayish white, %-% of an inch long. Mature bark thin,

grayish brown, sloughing off in small, thin, irregular scales.

Habitat— A " weed '
' tree growing as an escape on a wide variety of sites in

pastures, thickets, and along fences and roadsides. Seeds often dissemi-

nated by cattle which eat the sour fruit.

Range— Supposed to have come originally from southeastern Europe and

western Asia but cultivated since early times in the Old and New World.

Widely naturalized in the eastern United States as an escape. Zones A, B,

C, and D.

Uses — Not a timber species. Wood hard, strong, close-grained^ reddish brown

with thin, pale sapwood. Used for firewood and occasionally for tool

handles. The importance of the species lies in its horticultural value as

the stock from which the various varieties of cultivated apples have been

derived. Dwarf- and double-flowered forms are grown ornamentally.



American Mountain Ash

Pyrus araericaiia (Marsh.) DC. [ Sorbus americaua Marsh.]

1 A branch showinjr inflorescence and ma- 4. Frnit. lateral sectional view x S

ture leaves x i-. '' ^^'''1- lateral view x .i

2. A flower, lateral se'ctional view x .j
"'>. \\ inter twi.u x Va

;>. A fruit duster, lateral view x 'i
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rynis aiiioiifaiia (.Maisli.) DC. I Sorbus ainoiieaua Marsh.]

American Mountain Ash
Habit — A .small tree 20-30 feet in height with a triuik diameter of 4-12

inches, often a shrub propagating by means of root-suckers. Trunk short,

breaking up a few feet above the ground into spreading, slender branches

to form a narrow, round-topped head.

Leaves— Alternate, odd-pinnately compound, 6-8 inches long, consisting of

13-17 sessile or nearly sessile leaflets arranged in pairs along a slender

petiole, the terminal leaflet stalked. Leaflets lanceolate, acuminate at the

ai>ex, rounded or cuneate and inequilateral at the base, serrate, 2-3 inches

long, %-% of an inch broad, at maturity thin, glabrous and dark

yellowish green above, paler below.

Flowers— Appearing during May and June after the leaves are fully grown,

perfect, about ^8 of an inch in diameter, borne on short, stout pedicels in

flat, compound cymes 2-3 inches in diameter. Calyx gamosepalous,

obconic, puberulous, 5-lobed, the lobes short, triangular and tipped with

minute glands. Petals white, orbicular, short-clawed, inserted with the

stamens on the calyx-tube. Stamens about 20, exserted, with purplish

anthers. Pistil consisting of a 3-celled, inferior ovary surmounted by 3

distinct styles with capitate stigmas.

Fruit— A stalked, globose, berry-like, bright red pome, about ^4 of an inch

in diameter, marked at the top by the persistent calyx-lobes, ripening in

the autumn and persisting until the following spring unless devoured by

birds. Flesh thin, acrid. Seeds light chestnut-brown, about % of an

inch long.

Winter characters — Twigs rather stout, glabrous, somewhat glaucous, gray-

ish to reddish brown, at length dark bro-s\Ti. Terminal bud ovate to

broadly conical, somewhat curved, gummy and somewhat pilose without,

dense-woolly within, dark purplish red, %-V2 of an inch long. Lateral

buds smaller, somewhat flattened and closely appressed. Mature bark

thin, light gray, smooth or somewhat scaly.

Habitat— Prefers open, moist sites along lake shores, mountain streams, the

margins of peat bogs and in damp woods, but thrives in drier situations

on the thin soils of ledges and rocky hillsides.

Range — Newfoundland and southern Labrador westward to Manitoba, south-

ward into the northern border states and along the Appalachian moun-

tains to North Carolina. Zones C, D, and E.

Uses — Of no commercial importance. The tree has ornamental value, espe-

cially the "decora" variety, and is occasionally cultivated in the north-

eastern state-s and southern Canada. The inner bark and fruit possess

some medicinal cpialities.



European Mountain Ash, Rowan Tree

rynis Aueupaiia (L.) Ehrh. [Sorbus Aueuparia L.]

loresccuce and maA lii:iii<li showing i

tnre leaves x 1,2

A flower, lateral sectional view x 2%
A fruit cluster, lateral view x Y2

4. Fruit, lateral sectional
o. Seed, lateral view x 3
6. Winter twig x y^
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Pyrus Aucuparia (L.) Ehrh. [Sorbus Aucuparia L.]

European Mountain Ash, Rowan Tree

Habit— A small, quick-growiiig tree, usually 20-40 feet in height with a

trunk diameter of 6-15 inches, under optimum conditions occasionally 60

feet tall, at the northern limits of its range in Eurasia often reduced to

a small shrub. Trunk short, separating a fe^v feet above the ground into

stout, spreading branches to form a rounded cro-^^Ti.

Leaves— Alternate, odd-pinnately compound, 6-10 inches long, consisting of

£>-15 sessile or nearly sessile leaflets arranged in pairs along a slender

hairy petiole, the terminal leaflet stalked. Leaflets oblong to oblong-

lanceolate, blunt or short-pointed at the apex, rounded and inequilateral

at the base, serrate, 74-2 inches long, V2-% of an inch broad, at matur-

ity dull green and somewhat pubescent above, paler and sparingly to men-

tose beneath.

Flowers —-Appearing in Jime or July after the leaves are fully gi-o\\Ti, per-

fect, about V:> of an inch in diameter, borne on short pedicels in compact,

woolly cymes 4-6 inches in diameter. Calj-x gamosepalous, obconic, with

short, acute, pubescent lobes. Petals white, orbicular, short-clawed,

inserted with the stamens on the calyx-tube. Stamens about 20, as long

as the petals. Pistil 3-5-celled with a like number of distinct styles and

capitate stigmas.

Fruit— A stalked, globose, berry-like, bright red pome, about % of an inch

in diameter, marked at the top by the persistent calyx-lobes, ripening in

the autumn and persisting into the winter unless devoured by birds.

Seeds chestnut-brown, about % of an inch long.

Winter characters— Twigs rather stout, pubescent, grayish brown, at length

dark brown. Terminal bud ovate, white-villous-tomentose, dark purplish

red, Vi-V2 of an inch long. Lateral buds smaller, somewhat flattened,

closely appressed. Mature bark thin, dark gray, smooth or somewhat

scaly.

Habitat— "Widely planted in the northeastern states around the habitations

of man as a shade and ornamental tree. The fruit is devoured by birds

and wild trees thus sown are occasionally found along fences, in upland

bogs, and around the borders of swamjjs.

Range— Through northern Europe to Western Asia and Siberia. Naturalized

in the northeastern states and eastern Canada. Zones B and C.

Uses— Chiefly an ornamental species because of its showy white flowers and

large clusters of bright red fruit which persist into the late fall and

AA-inter. Grown A\'idely in the United States as a park tree, especially

the various liorticultural varieties. Wood hard, heavy, close-grained, light

broA\-n with paler sapwood. Used occasionally in the Old World for tool

handles, agricultural implements, etc.



Shad Bush, Serviceberry, Juneberry
Aiiiflaiuliicr ciniailciisis (L.) IMedic.

1. A twig showing tidwcrs .-huI iiiiiiiat urc 4. Fruit, lateral sectional view x iVi
leaves x 1 3. Seed, lateral view x 5

2. A flower, lateriil siMtion.il vii'w x 1 G. Winter twiu' x Vz

M. Branch showiiii; iiiafiire Icmrs and fruit '

X I'-i
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Amolaiicliier canadensis (L.) Medic*

Shad Bush, Serviceberry, Juneberry

Habit— A small tree 20-30 feet in height with a trunk diameter of G-12

inches, occasionally mider optimum conditions 50 feet tall, at times

shrubby and fastigiately branched. Trunk long, slender, usually straight

and wdth slight taper. Crown narrow, oblong, round-topped, dense mth
many slender branches.

Leaves— Alternate, obovate to oblong or ovate-oval, l%-4 inches long,

•%-2 inches wide, acute or acuminate at the apex, cordate or rounded
at the base, sharply and somewhat doubly serrate, at maturity thick, firm,

glabrous, dull dark green above, paler and slightly pubescent on the veins

beneath, borne on slender petioles ^/^-l inch long.

Flowers— Appearing in April and May when the leaves are about one-third

grown, perfect. y2-l inch broad, borne on slender bibracteolate pedicels

^-1 inch long in erect or lax, tomentose racemes 3-4 inches long. Calyx-

tube campanulatc, quite smooth, 5-lobed, the lobes oblong-triangular, acute

or obtuse, tomentose at least above. Petals white, linear-oblong or some-

what obovate, rounded or obtuse at the apex, inserted on the calyx-tube,

%-% of an inch long. Stamens usually 20, shorter than the petals,

the subulate filaments bearing oblong yellow anthers. Ovary smooth,

inferior, 5-celled. Styles 3-5, connate below, bearing tenninal stigmas.

Fruit— A globose, berry-like, glaucous, bright red pome, V^-V^ of an incli

in diameter, marked at the apex by the persistent calyx-lobes and stamen-

filaments, borne on slender pedicels %-'^Vo of an inch long, ripening

in June or July and turning purplish red. Flesh dry, rather tasteless.

Seeds numerous, small.

Winter characters— Twigs slender, somewhat zigzag, smooth but usually

covered with a thin, grayish, evanescent outer layer, reddish brown Avith

small minute lenticels, at length dark reddish brown. Terminal bud
narrowly ovate to conical, acuminate, greenish or purplish brown, hairy

at the apex and along the scale-margins, Vl-Vi; of an inch long. Lateral

buds on A-igorous twigs normal, smaller than the terminal bud, somewhat
divergent. On slow-growing twigs the lateral buds are often rudimentary.

Mature bark tliin, smooth, grayish broAvn, on older trees divided by
shallow fissures in narroAV, scaly, longitudinal ridges.

Habitat— Dry banks and hillsides, open upland woods and limestone ridges,

seeminglj- preferring calcareous soils.

Bange— New Hampshire westward to Iowa, Kansas and Missouri, southward

to Georgia and Louisiana. Zones A, B, and C.

Uses— Not a timber species because of its small size. Wood hard, heavy,

strong, close-grained, dark brown often tinged wiXh red, with thick, paler

sapwood. Occasionally used for tool handles and in the manufacture of

fishrods. The showy white flowers which appear in dense masses in early

spring before the leaves have become green, render this species of orna-

mental value. The fruit is a favorite food of birds.

* A second arborescent spwies of AmcUnicMcr, A. laeris \Vicg.,has been reported
fis occurring within the borders of New York State. This is found in moist, more
protected places in revines and gorges, seeming to avoid excessive isolation, and dif-
fers from A. canndensix in that the foliage has a bronze cast at blossom time (in
contrast to the white tomentose foliage of the other formt, in its looser racemes
with longer flower pedicels and petals, and in the larger, longer-stalked fniit.



Thorn Apple, Hawthorn
Crataegus pedicellata Sarg.

1. A twit; showing flowor.-t and immature
leaves x y>

2. A flower, lateral sectional view x 2
3. A branch showing mature leaves and fruit

X 1/2

4. Fruit in section showing nutlets x iVi
.">. Ntitlet, lateral surface Tiew x 2
0. Winter twig 5 14



Trees of New York Slate 243

ROSACEAE

Crataegus pedicellata Sarg.

Thorn Apple, Hawthorn
Habit— A small tree 18-20 feet in height, vdih a trunk diameter of 6-12

inches and many slender, elongated, ascending or spreading branches

which form a rounded, sj'mmetrical, dense crown.

Leaves — Alternate, broadly ovate or sometimes obovate, 3-4 inches long,

2-3 inches wide, acute or acuminate at the apex, broadly cuneate or

truncate at the base, divided above the middle in 4 or 5 pairs of short,

pointed, divergent lobes, doubly serrate on the margin except toward the

base, at maturity tliin, dark green and scabrous above, paler and nearly

glabrous below, borne on slender, glandular jjetioles '^Vi-'^Vi inches long.

Flowers— Appearing in late May and early June when the leaves are about

half gro\\ai, perfect, %-•% of an inch broad, borne on long, slender

pedicels in loose, lax, many-flowered, somewhat villose corymbs. Calyx-

tube urn-shaped, glabrous, 5-lobed, the lobes broad, acute, coarsely glan-

dular-serrate, subsequently reflexed. Petals 5, white, obovate, rounded at

the apex, contracted at the base, entire, inserted on the calyx-tube.

Stamens 10, ^\'ith elongated filaments and rose-colored anthers. Ovary

inferior, 5-celled. Styles 5, surrounded at the base by a ring of tomentum.

Stigmas capitate, terminal.

Fruit— An oblong, rounded, lustrous, dark punctate, bright scarlet pome,

%-% of an inch long, marked at the apex by the persisting calyx-lobes

and stamen-filaments, borne on slender pedicels in lax, few-fruited, gla-

brous, corymbose, clusters, deciduous in early autumn. Flesh thin, dry,

mealy, enclosing 5 rounded, vertically-grooved, 1 -seeded, bony nutlets.

Winter characters— Twig slender, somewhat zigzag, smooth, dark chestnut-

brown and lustrous, becoming light gray the second season, armed with

straight or slightly curved, lustrous spines l%-2 inches long. Buds
globose, bright-red, about % of an inch in diameter. Mature bark thin,

close, reddish brown, scaly on the surface.

Habitat— A " weed '

' tree occun-ing in waste places along fence rows, in fence

corners, old pastures, and open upland woods.

Range— Northeastern United States but imperfectly known. Said to occur

from southern Connecticut to southern Ontario and Illinois, south to

Pennsylvania and Delaware. Zones B and C.

Uses— Of no commercial importance. A tree " weed ". Occasionally grown
ornamentally in arboretums.



Wild Black Cherry, Rum Cherry

I'lUJius sorotina Ehrh

lloweis and imiuatuio1. A twif showin
leaves X %

2. A flower, lateral sectional view x 4

3 A branch showing mature leaves and fruit

X %

4. Fruit, lateral sectional view x 2
."). Stone, lateral view x 2
G. Winter twig x %
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Pruuus serotiiia. Elirh.

Wild Black Cherry, Rum Cherry

Habit— The largest of the cherry trees occurring in the United StatcH, com-
monly 50—75 feet in licight with a trunk diameter of 2-3 feet, under favor-

able conditions sometimes 110 feet tall. Under forest conditions the bole

is long, clean, with but slight taper. Trees in the open have a short bole

Avhich continues into tlie narrowly oblong, irregular crown.

Leaves — Alternate, oval, oblong-lanceolate cr lance-obovate, 2-5 inches long,
1-1 1/> inches wide, acuminate at the apex, cuneate or rounded at the base,

glandular-serrate Avith incurved teeth, at maturity thick, glabrous, dark
green and lustrous above, paler and glabrous below, borne on slender,

biglandular petioles %-% of an inch long.

Flowers— Appearing in May or June when the leaves are nearly grown, per-

fect, %-% of an inch broad, borne on short pedicels in many-tlowered,

erect or nodding racemes which are 3-6 inches long and terminate short

leafy branches. Calyx-tube cup-shaped, glabrous or slightly puberulous,

5-lobed, the lobes ovate- oblong, obtuse, reflexed at maturity, persistent.

Petals Avliite, broadly obovate, short-clawed at the base, inserted with the

stamens ou the calyx-tube. Stamens with glabrous, filiform filaments and
oval anthers. Pistil consisting of a green, glabrous, 1-celled ovary, thick

style and clavate stigma.

Fruit— A globose, short-stalked, dark red, lustrous drupe, %-% of an inch

in diameter, borne in drooping racemose clusters, ripening in August and
September and turning dark purple or black. Skin thick. Flesh thin,

juicy, dark purple, of a vinous iiavor when fully ripe. Stone obovate,

thin-walled, ridged on one side.

Winter characters— Twigs slender, glabrous, reddish or grayish brown,

marked with numerous, pale lenticels, often covered in part Avith a thin,

grayish, evanescent skin wdiich rubs off easily. Bruised twigs have the

odor and taste of bitter almonds. Buds ovate, acute, somewhat lustrous,

chestnut-brown, divergent or flattened and appressed, %-% of an inch

long. Mature bark thin, dark reddish brown, reticulately fissured into

small, scaly, persisting plates with upraised edges.

Habitat— A long-taprooted. species requiring a deep soil. Prefers the moist

alluvial soils of river-bottoms and fertile slopes but occurs in drier situa-

tions on a variety of soils. Under forest conditions it usually grows soli-

tarj' or in small groves, intermixed with other species.

Range— Nova Scotia westward through southern Canada to South Dakota,

south to Florida and eastern Texas. Zones A, B, C, and D.

Uses — One of the most valuable timber trees of the forests of the eastern

United States. Wood rather liard, light, strong, close-grained, pale red-

dish brown with thin yellow sapwood. Valuable for furniture, cabinet

making and interior finish. Supply largely depleted through inroads

made by furniture manufacturers. The delicate, ncdding racemes of

small, white flowers and dark green, subcoriaceous leaves render this

species of ornamental value.



Choke Cherry
Primus virginiaua L

flowers and immatureA twig showin
leaves x Vo

A flower, lateral sectional view x 4

A bran<-h showing mature leaves and fruit

4. Fruit, lateral sectioiuil view x 2
r>. Stone, lateral view x '1

(i. Winter twig x Vi



Trees of New York State ^47

ROSAGEAE

Primus virginiana L.

Choke Cherry

Habit— A shrub or small tree 20-25 feet in height Avith a trunk diameter of

4-8 inches, occasionally 35 feet tall TN-ith a bole 12 inches through. Trunk
usually inclined. Cro^vn narrow, irregular.

Leaves — Alternate, ovate, elliptical or obovate, 2-4 inches long, 1-2 inches

R-ide, abruptly acute at the apex, cuneate or rounded at the base, sharply

serrate vrith. slender, sharp teeth, at maturity thin, bright green and
glabrous above, paler and quite glabrous beneath, borne on slender,

biglandular petioles %-% of an inch long.

Flowers— Appearing in May or June when the leaves are nearly grown, per-

fect, %-V^ of an inch broad, borne on short pedicels in many-flowered

erect or nodding racemes which are 3-6 inches long and terminate short

leafy branches. Calyx-tube cup-shaped, glabrous, 5-lobed, the lobes short,

broad, obtuse, reflexed, early deciduous. Petals 5, white, orbicular, short-

clawed at the base and inserted AA-ith the stamens on the calyx-tube.

Stamens with filiform filaments and oval anthers. Pistil consisting of

a green, glabrous, 1-celled ovary, short thick style and broad, simple

stigma.

Fruit— A globose, short-stalked, bright red, lustrous drupe, V^-Vs of an

inch in diameter, borne in drooping racemose clusters, ripening in July

and August and turning dark crimson or nearly black. Skin thick. Flesh

thin, juicy, dark colored, very puckery until dead ripe. Stone globose,

apiculate, ridged on one side.

Winter characters— Twigs slender to medium stout, glabrous, light brown

to reddish brown, with small, punctate, pale yellowish lenticels. Bruised

tAvigs with rank odor. Buds conical to ovate, acute, glabrous, pale chest-

nut-brown, %-% of an inch long. Mature bark thin, grayish brown,

smooth aside from the rounded lenticels, in age somewhat roughened by

shallow ridges.

Habitat— On a variety of soils along fences, highroads, stream courses, in

open woods, and waste land, often forming extensive thickets. Spreads

by means of root-suckers or by seeds disseminated by the birds.

Eange— A transcontinental species extending from Xewfoimdland westward

through the Hudson Bay region to British Columbia and the coast, south-

ward to Georgia and along the eastern slopes of the Rockies to Texas and

New Mexico. Zones B, 0, and D.

Uses — An obnoxious '
' weed '

' shrub and tree. The seeds are sown by the

birds along fences and hedge rows and soon produce extensive thickets

which are difficult to eliminate owing to the formation of numerous root-

suckers. Of no commercial value. The appellation of " Choke Cherry "

is apropos because of the puckery nature of the fruit before it becomes

dead ripe.



Wild Red Cherry, Bird Cherry, Fire Cherry, Pin Cherry

Prunus pennsylvanica L. f.

1 \ twia- sbowing flowers and immature 4. Portion of leaf-marsin. onlars.-.l

leavos X V, "'• I'^ruit. lateral sectional view x -! V-

2 A flower,' lateral sectional view x 3 (' Stone, lateral view x 21'.,

:;. A liranch showini;" mature leaves and fruit i. u inter twig x /-j.

X \<.
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ROSACEAE

Pruiius pemisylvanica L. f.

Wild Red Cherry, Bird Cherry, Fire Cherry, Pin Cherry

Habit— Usually a shrub or small tree 20-30 feet in height with a trunk

diameter of 6-10 inches, imder optimum conditions occasionally 40 feet

tall. Trunk short, continuous into the crown. Crown narrowly oblong,

somewhat rounded at the top, consisting of slender ascending branches.

Leaves — Alternate, oblong-lanceolate and occasionally slightly falcate, 3-4i^

inches long, %-l% inches wide, acute or acuminate at the apex, rounded

or cuneate at the base, finely serrate with incurved teeth, at maturity

bright green, smooth and lustrous above, paler and smooth below, borne

on slender, glabrous petioles V>—1 inch long.

Flowers— Appearing in May or early June when the leaves are about one-

fourth grown, perfect, about % of an inch broad, borne on slender pedicels

about 1 inch long in 4-.5-flowered, short pedunculate, 2-3-clustered umbels.

Calyx-tube urn-shaped, glabrous, S-lobed, the lobes oblong, obtuse, red-

margined, reflexed at maturity. Petals 5, creamy white, nearly orbicular,

chiAved at the base, inserted with the stamens on the calyx-tube. Stamens

about 30, with long filiform filaments and oval anthers. Pistil green,

glabrous, consisting of a 1-celled ovary inserted in the bottom of the

calyx-tube, a filiform style and broad, simple stigma.

Fruit— A globose, long-stalked, thick-skinned, light red drupe, about Vi of

an inch in diameter, maturing in July and early August. Flesh thin,

sour. Stone oblong, apiculate at the apex, thin-walled, slightly com-

pressed, ridged on one side.

Winter characters— Twigs slender, glabrous, bright red and lustrous or

partly covered with a grayish, evanescent skin, with prominent, pale lenti-

cels. Broken twigs have a characteristic bitter taste and odor. Buds
ovate, obtuse, reddish brown, clustered at the twig-tip and sometimes

along the sides, about 1/12 of an inch long. Mature bark thin, reddish

bro^\Ti, smooth aside from the large, horizontally elongated lenticels.

Inner bark bright green.

Habitat— A " weed '

' tree widely distributed through seeds scattered by the

birds. Occurs in fence rows, abandoned pastures, along road sides and on

limestone outcrops. Comes in rapidly in burns and slashes after defor-

estation, pro\iding a temporary ground cover until overshadowed by the

more important timber species.

Range— Newfoundland westward to British CoUunbia, southward along the

mountains to Georgia and Tennessee, and through the Lake States. Zones

A, B, C, and D.

Uses— Not a timber species. Its chief value lies in its ability to establish

itself rapidly after deforestation and forest fires, protecting the soil and

acting as a nurse-tree until other larger and more permanent species

occupy the site.



Black Thorn, Bullace Plum, Sloe

Prunns instititia L. [Primus spinosa, var. instititia Gray]

flowers aud immature1. A twig showin
leaves x %

2. Flower, lateral sectional view x 2^4
3. A branch showing mature leaves and

fruit X %

4. Fruit, lateral sectional view x 2
5. Stone, lateral view x 2
(i. Winter twig " W,
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ROSACEAE

Prunus instititia L. [Primus spinosa, var. instititia Gray]

Black Thorn, Bullace Plum, Sloe

Habit— Generally a bushy shrub 2-15 feet high -n-ith short, stiff, spiny

branches forming a dense, compact top, occasionally a small tree 20-25

feet in height with a trunk diameter of 5-8 inches and a narrow, compact,

rounded crown.

Leaves — Alternate, oblanceolate to obovate, l%-2 inches long, broadly acute

at the apex, attenuate at the base, sharply and somewhat doubly serrate,

at maturity firm, dark green and glabrous above, paler and pubescent

below, borne on slender petioles, %-% of an inch long.

Flowers—• Appearing in April or May with the leaves, perfect, about % of

an inch broad, borne solitary or in 2-3 -flowered, umbellate clusters from

lateral buds on the growth of the preceding season. Calyx-tube campanu-

late, green, glabrous, 5-lobed, the lobes narrow and acute. Petals 5,

elliptical, blunt at the apex, inserted with the stamens on the calyx-tube.

Stamens about 30, A\-ith filiform filaments and oval anthers. Pistil green,

glabrous, consisting of a 1-eelled ovary, a long filamentous style, and

capitate stigma.

Fruit—• A globular, glaucous, deep blue or nearly black drupe, %-i/^ of

an inch in diameter maturing in July but usually persisting until winter,

scarcely edible. Flesh thin, acidulous. Stone oval, somewhat compressed,

grooved on one side.

Winter characters— T^\'igs slender, glabrous, lustrous, dark brown, at length

becoming dark gray. Lateral spinescent spurs well devolped. Terminal

bud absent. Lateral buds ovate, acute, light brown, Ve-Vs of an inch

long. Mature bark thin, quite smooth, nearly black.

Habitat— An "escape" that has become established along highroads, fence

rows and in waste places.

Bange— Central and southern Europe, northern Africa and western Asia.

Naturalized in New England, Long Island, Pennsylvania, New Jersey,

and possibly elsewhere. Zones A, B, and C.

Uses— Occasionally used as a hedge plant because of its dense habit and

spiny branches, but objectionable as it produces root-suckers in abundance.

A double-flowered form is propagated in this country for ornamental

purposes. Wood hard, hea-\n,-, close-grained, reddish bro^vn with paler

sapwood. Used abroad in the manufacture of furniture and for cabinet

work.



Mahaleb Cherry, St. Lucie Cherry

rnmus Mahaleb L.

1. A twig showing flowers and iuiinature
1 paves X 1/2

L'. A flower, lateral sectional view x 2%
o. A branch showin;; mature leaves and fniit

X Vi

4. Fruit, lateral sectional view x
.5. Stone, lateral view x 2
6. Winter twig x %
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ROSACEAE

Primus Mahaleb L.

Mahaleb Cherry, St. Lucie Cherry

Habit~ A small, slender tree 20-25 feet in height with a trunk diameter of

G-12 inches, or a flowering shrub. Bole short, breaking up a short distance

above the ground into stout, ascending branches to form a broad, low,

rounded crown.

Leaves— Alternate, round-ovate to orbicular, 1-2 inches in diameter

abruptly sharp-pointed at the apex, rounded or somewhat cordate at

the base, finely glandular-serrate, at maturity thin, firm, light green,

smooth and somewhat glaucous on both sides, fragrant, borne on slender

petioles I/2-I inch long.

Flowers— Appearing in May and June when the leaves are partly grown,

perfect, white, about % of an inch broad, borne on stout pedicels in

several-flowered, racemose corymbs terminal on short leafy branches of

the year. Calyx-tube urn-shaped, glabrous, with 5 strongly reflexed

lobes. Petals 5, white, obovate, obtuse, short-elaw^ed at the base, inserted

with the stamens on the calyx-tube. Stamens about 30, with slender

filaments and oblong anthers. Pistil green, glabrous, consisting of a

1-celled ovary, long style, and broad, simple stigma.

Fruit— A depressed-globose or globose-ovoid, long-stalked, reddish black and

lustrous, mipalatable drupe, about % of an inch in diameter, ripening

in early summer. Flesh thin, firm, bitter. Stone small, globose, slightly

compressed.

Winter characters— TAvigs slender, glabrous, grayish red and lustrous,

fragrant. Buds ovate, acute, grayish red, those near the branch-tip some-

what clustered. Mature bark thin, close, dark gray, somewhat roughened

by shallow ridges.

Habitat— In waste places along roadsides, fence rows, and about abandoned

homesteads, preferring a moist, rich soil.

Range — Native to middle and southern Europe. Sparingly naturalized in

southern New York and southward. Zones A and B.

Uses — Introduced from abroad as a stock on which to graft garden cherries.

Wood hard, heavj-, close-grained, fragrant, dark red. Prized abroad as a

cabinet wood and for the manufacture of small trinkets. The species

has ornamental value but is seldom used here.



Sweet Cherry, Mazzard
Primus avium L.

1 A twig showing flowers and immature 4. Fruit, lateral sectional view x 11^

leaves x '> ?>. Stone, lateral view x 1%
2. A flower, lateral sectional view x 1% 6. Winter twig x V2

.". A branch showing mature leaves and fruit
X %
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ROSACEAE

Primus avium L.

Sweet Cherry, Mazzard
Habit— A medium-sized tree usually 30-50 feet in height with a trunk

diameter of 1-2 feet, under favorable conditions sometimes 75 feet tall.

Trunk tapering, continuous into the crown. Lateral branches slender,

ascending, beginning a few feet above the ground, forming a narrowly
f)yramidal crown wMch becomes broad-spreading in age.

Leaves— Alternate, oblong-ovate to obovate, 2-4^^ inches long, abruptly

short acuminate at the apex, rounded or slightly cordate at the base,

irregularly serrate, at maturity thin, rather flaccid, glabrous, dull dark

green above, paler and pubescent on the veins beneath, borne on slender

petioles %-l inch long.

riowers— Appearing in April and May A\dth the leaves, perfect, about 1 inch

broad, borne on slender pedicels in 2-5-flowered, lateral, sessile umbels.

Calyx-tube campanulate, glabrous, reddish at the top, 5-lobed, the lobes

oblong, obtuse, reflexed. Petals 5, Avhite, orbicular, shallowly notched

at the apex, short-clawed at the base, inserted with the stamens on the

calyx-tube. Stamens about 30, with long, filiform filaments and oval

anthers. Pistil green, glabrous, consisting of a 1-celled ovary, long style,

and broad, simple stigma.

Fruit— A depressed-globose, long-stalked, dark red or nearly black drupe,

about % of an inch in diameter in the wild form, usually borne in clus-

ters, appearing in June or July. Flesh sweet or somewhat tart, adhering

to the globose or ovoid stone.

Winter characters— Twigs stout, glabrous, light reddish brown and lustrous,

or partly covered with a grayish, evanescent skin, with characteristic bitter

taste and odor when broken. Older twigs with short, stout, fruit-spurs

marked with many leaf-sears and terminally clustered buds. Buds ovate,

acute, divergent, glabrous, reddish brown, clustered near the tips of the

fruit-spurs or scattered on vigorous shoots, Vs-^/i of an inch long. ' Outer

bark thin, reddish brown, smooth aside from the prominent, horizontally

elongated lenticels, peeling off transversely to expose the lighter inner

bark. Mature bark in old trees roughened with shallow ridges.

Habitat— An " escape " in waste places along fences, hedge rows, roadsides,

and in open woods. Widely disseminated through the agency of birds

and hence known as European Bird Cherry.

Range— A native of southern Europe but now widely naturalized in eastern

United States. Frequent in New York State. Zones A, B, and C,

Uses — Many of the cultivated garden cherries have been derived from this

species. Ornamental varieties, including double-flowered forms, may be

purchased from nurserymen. Wood heavy, rather soft, brittle, close-

grained. Used abroad for the manufacture of furniture, musical instru-

ments and in turnery.



Sour Cherry, Morello Cherry
Prunus Cerasus L.

1. A twig showing flowers and immature 4. Fruit, latei-al sectional view x I'^i

leaves x i/> .".. Stone, lateral view x 1\<-

2. A flower, lateral sectional view x 2 (">, Winter twig x %
o. A l)ranch showing mature leaves and fruit
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ROSACEAE

Prunus Cerasus L.

Sour Cherry, Morello Cherry

Habit— A small tree 20-30 feet in height with a trunk diameter of 10-12

inches, occasionally under favorable conditions 40 feet in height. Bole

seldom more than 4-6 feet long, breaking up into stout, ascending, spread-

in branches to form a broad, low, rovmded crown.

Leaves— Alternate, ovate-lanceolate to narrowly obovate, 2^4-4 inches long,

1-1% inches wide, acute or abruptly acuminate at the apex, rounded or

cuneate at the base, unequally crenate-serrate, at maturity thick, firm,

smooth, dark green and lustrous above, paler and smooth below, borne on

slender, usually biglandular petioles ^-1 inch long.

Flowers— Appearing in April or May with the leaves, perfect, about 1 inch

broad, borne on slender pedicels in 1-5-flowered, lateral, sessile umbels

which are scaly at the base from the persisting appressed scales of the

flower-buds. Calyx-tube um-shaped, glabrous, 5-lobed, the lobes oblong,

obtuse, minutely glandular-serrate and reflexed. Petals 5, white, broadly

obovate and sometimes notched at the summit, short-clawed at the base,

inserted with the stamens on the calyx-tube. Stamens about 30, with

long filiform filaments and oval anthers. Pistil green, glabrous, consist-

ing of a 1-celled ovary, long style and broad, simple stigma.

Fruit— A depressed-globose, long-stalked, red or reddish black drupe, about

% of an inch in diameter ia the wild form, maturing in June or July.

Flesh juicy, sour. Stone subglobose, apiculate at the apex, slightly ridged

on one side.

Winter characters— Twigs rather stout, glabrous, red or grayish bro^\Ti and

somewhat lustrous or partly covered with a grayish evanescent skin, -nith

characteristic bitter taste and odor when broken. Older twigs with short,

stubby fruit-spurs. Buds ovate, acute, reddish brown, clustered near the

tips of the fruit-spurs or scattered along vigorous shoots, about Vs of

an inch long. Outer bark thia, reddish brown, smooth aside from the

prominent, horizontally elongated lenticels, soon peeling back to expose

the rougher inner bark.

Habitat— In rich, moist soil about abandoned homesteads, along fences and

roadsides and the margins of woods. Spreads readily from seeds or root-

suckers.

Range— A native of southern Europe but now widely naturalized as an

" escape " in the eastern United States. Zones A, B, and C.

Uses— .The importance of the species lies chiefly in its horticultural value as

the source of various varieties of canning cherries. Wood heavy, rather

soft, brittle, close-grained. Used in Europe for furniture and interior

finish.

9



Canada Plum, Red Plum
Prunus nigra Ait.

1. A twig showing flowers and leaf-buds x %
2. A flower, lateral sectional view x 4
o. A branch showing mature leaves and fruit

X Va

Fruit, lateral sectional view x 1
Stone, lateral view x 1
Winter twig x Vz
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ROSACEAE

Primus nigra Ait.

Canada Plum, Red Plum
Habit— A shrub or occasionally a small, bushy tree 20-30 feet in height

i\ith a trunk diameter of 3-6 inches. Bole short, dividing 5-G feet above
the ground into a number of stout, ascending limbs to form a low-spread-

ing, rounded top of many rigid, more or less contorted branches and zigzag

twigs.

Leaves— Alternate, oblong-ovate to obovate, 3-5 inches long, ]//•>-3 inches

wide, abruptly acuminate at the apex, rounded or somewliat cuneate at

the base, unequally crenulate-serrate with gland-tipped teeth, at maturity

thick, firm, dull dark green and glabrous above, paler, somewhat pubescent

and with prominent midrib beneath, borne on stout, usually biglandular

petioles ^/^-l inch long.

Flowers— Appearing in April or May before the leaves, perfect, %-l inch

broad, borne on red pedicels %-% of an inch long in .^-5-flowered. lateral

glabrous umbels. Calyx-tube urn-shaped, dark red without, Drigut red

within, 5-lobed, the lobes lanceolate, glandular-toothed, usually somewhat
pubescent above, reflexed after anthesis. Petals 5, wliite fading to pink

with a^e, orbicular-obovate, rounded and somewhat erose at the apex,

short-clawed at the base, inserted ^^•ith the stamens on the calyx-tube.

Stamens about 30, ^\•ith long, filiform filaments and small, oval anthers.

Pistil green, glabrous, consisting of a 1-celled ovary inserted in the bottom

of the calyx-tube, a filiform style, and broad, simple stigma.

Fruit— An oval or oblong-oval, slightly glaucous, thick-skinned, orange-re'i

drupe, 1-1%: inches long, ripening during the latter half of August.

Flesh yellow, sour, adhering to the stone. Stone oval, tliick-walled, com-

pressed, slightly grooved on one side. Seed ovate, light brown, compressed.

Winter characters— T^vigs rather stout, slightly zigzag, glabrous or some-

what puberulous, dark reddish brown and partly covered Avith a grayish,

evanescent skin. Lateral spinescent spurs usually present. Terminal bud
absent. Lateral buds conical, acute, chestnut-broA\ni, about Vg of an

incli long. Mature bark thin, light grayish browai, at first smooth and

marked with prominent, horizontally elongated lenticels, soon splitting

and curling back in thick-layered plates exposing the darker, inner scaly

bark.

Habitat— A "Aveed" tree preferring moist sites along fence rows, abandoned

pastures, and in open glades and the margin of woods. Thrives on lime-

stone outcrops.

Bange —-Newfoundland westward through southern Canada to Minnesota,

southward into New England, Pennsylvania, Ohio, Indiana, Illinois, and

Iowa. Zones A, B, and C.

Uses— Occasionally cultivated for its sho^n-y floAvers in southern Canada and

the northeastern states. Several varieties of cultivated plums have been

derived from this species by horticulturists.



Wild Plum, Wild Yellow Plum
Fmnus americana Ma.Tsh.

1 A twig showing flowers and leaf-buds x % 4. Fruit, lateral sectional view x 1%
'>' A newer, lateral sectional view x 2% .">. Stone, lateral view x 1^4

3 A branch showing mature leaves and fruit 6. Winter twig x Va

X % T. Portion of branch showing splnose twlgS
X %
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ROSACEAE

Prunus americana Marsh.

Wild Plum, Wild Yellow Plum
Habit— A shrub or small tree 20-35 feet in height with a maximum trunk

diameter of 12 inches. Trunk short, usually dividing 4-5 feet above the

groiuid into many slender, spreading, slightly drooping branches wliich

form a broad, rather deiep crown.

Leaves— Alternate, elliptical to narrowly obovate, 2-4 inches long, %-l^
inches wide, adumihate at the apex, cuneate or rounded at the base,

sharply doubly serrate, at maturity thick, firm, dark green and somewhat

scabrous above, paler and glabrous or pubescent below, borne on slender,

eglandular petioles %-% of an inch long.

Flowers— Appearing in April or May when the leaves are about one-third

grown, perfect, about 1 inch broad, ill-scented, borne on slender pedicels

%-% of an inch long in 2-5-flowered lateral, glabrous umbels. Calyx-

tube narrow, urn-shaped, light red and glabrous or puberulous without,

green within, 5-lobed, the lobes acuminate and reflexed after anthesis.

Petals 5, white, obovate, rounded and irregularly erose at the top, with

short red claws at the base, inserted with the stamens on the calyx-tube.

Stamens about 30, with long filiform filaments and small, oval anthers.

Pistil green, glabrous, consisting of a 1-celled ovary inserted in the

bottom of the calyx-tube, a filiform style, and broad, simple stigma.

Fruit— A subglobcse or globose-oblong, glabrous, pale punctate, tliick-skinned,

bright red drupe, %-l inch in diameter, maturing in late summer or early

autumn. Flesh succulent, sour, adhering to the stone. Stone oval, thick-

walled, slightly grooved on one side. Seed oval light brown.

Winter characters— Twigs rather stout, glabrous or slightly pubescent, pale

orange-brown, at length smooth and reddish bro^vn. Lateral spinescent

spurs usually present. Terminal bud absent. Lateral buds broadly coni-

cal, acute, brown, about % of an inch long, the margins of the bud-scales

ciliate. Mature bark thin, light reddish brov\ii, breaking up into large,

thin, persisting plates.

Habitat— Prefers rich soil in moist situations along stream courses, in hedge

rows and fence corners, or the borders of sAvamps, often forming extensive

thickets, more rarely on dry limestone outcrops.

Bange— Central New York westward to Montana and Colorado, south tc

Florida and eastern Texas. Zones A. B, and C.

Uses— Not a timber species because of its diminutive size. Various varieties

are cultivated ornamentally for their showy blossoms and bright green

foliage, and for their fruit which has been greatly improved by selection.

The tart fruit of the Avild form is sometimes made into preserves.



Plum
Primus domestica L. [Primus communis Huds.]

1. Portion of a twig stowing flowers and im-

mature leaves x V2

2 A flower, lateral sectional view x 2

3 A branch showing mature leaves and iruit

X 1,4

'. Fruit, lateral sectional view

5. Stone, lateral view x %
(,. Winter twig X V2

X %
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ROSACEAE

Prunus domestica L. I Primus commmiis Huds.]

Plum
Habit— A small tree attaining a height of 20-25 feet ^vith a trunk diameter

of 5-8 inches, or many times shrubbv and forming extensive thickets.

Trunk short, dividing 4-8 feet above the ground in stout, ascending limbs

and many spreading, slender, slightly drooping branches to form a low,

rounded crown.

Leaves— Alternate, varying greatly in form from ovate or oval to obovate,

2-3 1^ inches long, broadly acute at the apex, cuneate at the base, coarsely

and irregularly serrate, at maturity thick, firm, dull dark green and some-

what rougose above, pale, soft pubescent below, borne on stout petioles

1/2-1 inch long.

Flowers— Appearing in April or May with the leaves, perfect, about 1 inch

broad, borne solitary' or in 2-3-flowered, umbellate clusters from lateral

buds on the growth of the preceding season. Calyx-tube cup-shaped, green,

glabrous, 5-lobed, the lobes ovate, acute, retlexed aft^r anthesis. Petals

white, oval or obovate. rounded at the apex, short-clawed at the base,

inserted -with the stamens on the calyx-tube. Stamens about 30. with

filiform filaments and oval anthers. Pistil green, glabrous, consisting of

a 1-celled ovary, a long, filamentous style, and capitate stigma.

Pruit— A drupe, very variable in size, shape and color, ripening during

August. It is commonly about an inch long, glaucous, and blue or bluish

black in color. Stone large, slightly roughened, prominently grooved on

one side.

Winter characters— Twigs rather stout, pubescent at least at first, reddish

to grayish brown. Lateral spinulose spurs often present. Terminal bud

absent. Lateral buds ovate, acute, appressed light brown, about % of an

inch long. Mature bark thin, grayish or brownish black, breaking up into

large, thin, persisting plates.

Habitat— Prefers rich, moist soil but grows on a variety of sites about the

habitations of man. along roads and fences, and borders of woods, ott-en

forming extensive thickets.

Range— Point of origin obscure but probably originally from the region of

the Caucasus. It is held by some that P. domestica never existed in thia

wild form but that it is purely a horticultural species. Now widely cul-

tivated in the Old and New World, often becoming an "escape." Zones

A, B, and C.

Uses— The source of the '
' old time '

' or garden plums. Various ornamental

varieties, including the double-flowered and variegated-leaved forms are

propagated by nurserymen. The wood is hard, heavy, close-grained, red-

dish brown with pale sapwood. It is used abroad in cabinet work and

for trinkets.



Peach
Prunus Persica (L.) Stokes,

and immature1. A twig showing flowers
leaves x Vj

2. A flower, lateral sectional view x 1

3. A branch showing mature leaves and fruit

X %

4. Fruit, lateral sectional view x %
5. Stone, lateral view x \<2

C. Winter twig x lo
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ROSAGEAE
Prunus Persica (L,) Stokes.

PEACH
Habit— A small tree usually about 20 feet in height with a trunk diameter

of 5-6 inches, occasionally 25-30 feet tall. Bole short, breaking up 2-4

feet from the ground into stout, ascending limbs and branches to form a

low, broad, globose crown.

Leaves— Alternate, lanceolate, oblong-lanceolate or oblanceolate, acuminate at

the apex, tapering at the base, sharply serrate, at maturity light green,

glabrous and lustrous above, paler and glabrous beneath, borne on stout

petioles %-% of an inch long.

Flowers— Appearing in April and May before the leaves, solitary, perfect,

^-2 inches broad, borne laterally on short pedicels from scaly buds

formed the previous season in the leaf-axils. Calyx-tube cup-shaped,

pubescent within, 5-lobed, the lobes obovate, acute, purplish green. Petals

pink, oval, obtuse at the apex, short-clawed at the base, inserted with the

stamens on the calyx-tube. Stamens 20-30, with long slender filaments

and oval anthers. Pistil sessile, inserted at the base of the calyx-tube,

consisting of a 1-celled pubescent ovary surmounted by a simple style

and small capitate stigma.

I'ruit— A short-stalked, globose, laterally grooved, velvety-tomentose, yellow-

ish green drupe 1-3 inches in diameter, maturing in late summer or early

autumn and becoming roseate or reddish pink. Flesh thick, aromatic,

mildly acidulous and sweet, adhering to or free from the stone. Stone

ovoid, laterally compressed, apiculate at one end, deeply wrinkled and

pitted. Seed aromatic, rather bitter, pale brown.

Winter characters— TA\'igs medium stout, glabrous, lustrous, pale punctate-

lenticellate, greenish or reddish purple where exposed to direct simlight,

green below. Bruised t^vigs with the odor and taste of bitter almonds.

Flower- and leaf-buds separate. Leaf-buds ovate, obtuse, densely pale

woolly-tomentose, about y^ of au inch long. Flower-buds stouter than

the leaf-buds, usually accessory and lateral to the leaf-buds. Mature

bark thin, dark reddish brown, smooth aside from the prominent, hori-

zontally elongated lenticels, becoming rougher and scaly at the base of

the bole.

Habitat — An "escape" in waste places along fences, high roads and about

the habitations of man, preferring protected sites where the climate is

ameliorated by the proximity of large bodies of water.

Range— Supposed originally to have been a native of eastern Asia but long

cultivated in North America for its fruit. The wild form has become

naturalized as an "escape" in eastern United States. Zones A and B.

Uses— This species in its numerous varieties produces the peaches of com-

merce. Two well-marked strains, the "cling stones" and the "free

stones '
' have been evolved. The fruit of the wild form is far inferior to

that of the cultivated forms. Double-flowered dwarf forms with con-

spicuous flowers, etc., are grown ornamentally. During the World War,

peach pits were used in the manufacture of gas masks.



Kentucky Coffee Tree

Gymnocladus dioica (L.) K. Koch [Gymnocladus canadensis Lam.]

1. An inflorescence from the staminate tree

X 1/2

2 A staminate flower, lateral sectional view
X 2

3. A pistillate flower, lateral sectional view
X 2

4. A mature leaf x %
5. Fruit, lateral view x %
6. Seed, lateral view x 1

7. Winter twig x %
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LEGUMINOSAE
Gymnocladus dioica (L.) K. Koch [Gymnocladus canadensis Lam.]

Kentucky Coffee Tree

Habit— A large tree, under favorable conditions sometimes attaining a height

of 100 feet with a trunk diameter of 2-4 feet, generally much smaller in

central and western New York. Trunk usually short, dividing ten or

fifteen feet above the ground into several stout, ascending limbs to form

a narrow, obovate crowTi. Under forest conditions the bole may be

columnar and free of branches for 70-80 feet.

Leaves— Alternate, bipinnate, 1-3 feet long, l%-2 feet broad, with 7-13

pinnae and 1-2 basal pairs of lobed leaflets, borne on glabrous, terete,

purplish green leaf-stalks which are prominently enlarged at the base.

Pinnae consisting of 6-15 leaflets borne subopposite or alternate on the

secondary rachis. Leaflets ovate to oval, taper-pointed at the apex,

rounded and inequilateral at the base, entire, at maturity dark green and
lustrous above, paler beneath, short-stalked, 1-2 1/^ inches long, falling

separately in the autumn.

Flowers-—^ Appearing in June after the leaves, regular, gi-eenish white,

polygamous, borne in terminal racemes or panicles. Staminate inflores-

cence 3—4 inches long, the lower branches usually several-flowered.

Pistillate inflorescence 10-12 inches long, the flowers fewer and longer-

stalked than in the staminate clusters. Calyx about % of an inch long,

narrowly tubular, white-tomentose, lO-ribbed and 5-lobed, the lobes linear-

lanceolate. Petals oblong, slightly keeled and inrolled, nearly white,

tomentose on the inner surface, longer than the calj-x-lobes. Stamens 10,

included, inserted on the calyx-tube, with awl-shaped hairy filaments and

orange anthers. Pistil consisting of a hairy, linear-lanceolate sessile,

ovary, short style and oblique stigma.

Fruit— A broad, flat, thick, somewhat glaucous, reddish brown, Avoody legume,

4-10 inches long, 1-2 inches broad, borne on a stout stalk 1-2 inches long,

persisting on the trees into the winter. Flesh thick, dark-colored, sweet.

Seeds ovate to oval, somewhat compressed, thick-walled, about % of an

inch long.

Winter characters— Twigs verj- stout, blunt-pointed, dark brown or greenish

broA\"a and usually \Anth a pale evanescent skin, marked with orange-

colored lenticels and broad, heart-shaped leaf-scars. Pith large, salmon-

colored. Terminal bud absent. Lateral buds 2 or 3 at a node, small,

bronze, silky-pubescent, sunken in the t^vig so that they scarcely project

beyond its" surface, surrounded by a hairv', incurved ring of bark.

Accessor)' buds superposed, the upper the larger. Mature bark rather

thick, dark grayish bro-wai, divided by shalloAV fissures into shallow ridges

covered with reflexed scales.

Habitat— In the Avild state a typical bottom-land species preferring deep,

rich, alluvial soils in company with Black Ash, Cottonwood, Honey Locust,

etc. Will thrive in drier situations if not overtopped by other species.

An intolerant tree.

Range— Central New York westward to southern Minnesota and eastern

Nebraska, southwest through Ohio, Kentucky, Tennessee and Oklahoma.

Zones A, B, and C.

Uses— Of wide distribution but one of the rarest forest trees of eastern

United States. Wood rather soft, heavy, coarse-grained, light brown vnth

thin, paler sapwood. Occasionally used for fence posts, railroad ties, in

cabinet making and in general construction. Widely planted as an orna-

mental tree in parks, cemeteries, and gardens because of its striking

appearance, particularly during the winter months. The seeds were used

by early pioneers as a "substitute for coffee, hence the name, '
' Kentucky

Coffee Tree."



Honey Locust

Gleditsia triacanthos L.

1. A twig showing staminate flowers and
mature pinnate leaves x %

2 A staminate flower, lateral sectional view
X 3

3. A twig showing pistillate flowers and ma-
ture pinnate leaves x %

4. A pistillate flower, lateral sectional view
X 3

o. A bipinnate leaf x %
6. Fruit, lateral view x %
7. Seed, lateral view x 2
8. Winter twig x %
9. Branched thorn x %
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LEGUMINOSAE
Gleditsia triacanthos L.

Honey Locust
Habit— Usually a niedium-sized tree 40-80 feet high with a trunk diameter

of 1-3 feet, under favorable conditions on rich river bottoms occasionally

140 feet tall. Trunk generally short, characteristically marked with

clumps of thorns, dividing a tew feet above the ground into a number of

stout, ascending limbs and slender, spreading, somewhat pendulous, zigzag

branches to form a broadly obovate or flat-topped head.

Leaves— Alternate, pinnate or bipinnate, 6-8 inches long, borne on flattened,

pubescent petioles which are grooved above and enlarged at the base.

Pinnate leaves with 18-28 nearly sessile leaflets borne subopposite or

alternate on a hairy rachis. Leaflets ovate-lanceolate to elliptical, bluntly

acute or rounded at the apex, acute and slightly inequilateral at the base,

remotely crenulate-serrate, at maturity dark green and lustrous above,

dull yellowsh green below, 1-2 inches long. Bipinnate leaves with 4-7

pairs of pinnae. Leaflets similar to those of the pinnate leaves but

smaller.

Flowers— Appearing in June when the pinnate leaves are nearly full grown,

small, greenish, polygamous, borne in lax racemes from the axils of the

leaves of the season or of preceding seasons. Staminate racemes often

clustered, pubescent, densely-flowered, 2—2% inches long at maturity.

Pistillate racemes slender, few-flowered, usually solitary, 2M.>-3% inches

long. Calyx campanulate, unequally 5-lobed, the lobes acute and hairy.

Petals oval or oblong-oval, erect, longer than the calyx-lobes, the margin
inrolled and pubescent. Stamens 10, exserted, inserted on the calyx-tube,

with slender filaments and green anthers. Pistil consisting of a linear-

lanceolate, white-tomentose, subsessile, 1-celled ovary, a short style, and

a terminal capitate stigma.

Fruit — A flat, thin, thick-margined, somewhat falcate and tmsted, reddish

or purplish brown legume, 12-18 inches long, 1-1 Vs inches wide, tapering

at either end, borne in clusters of 2 or 3 on short stalks, tardily deciduous
during the fall and ^Ninter. Flesh thin. Seeds oval, compressed, brown.
about % of an inch long.

Winter characters— Twigs rather stout, zigzag, thickened at the nodes and
apex, lustrous, reddish or greenish brown, at length grayish browai.

Simple or branched thorns,, often 3-4 inches long, are borne above the

leaf-scars and on the trunk and main branches of some trees. Terminal
bud absent. Lateral buds minute, several at a node, superposed, the

upper larger and scaly, the lower AvhoUy submerged in the bark. Mature
bark rather tliick. grayish brown to almost black, usually roughened and
divided by deep fissures into long, narrow, longitudinal ridges which are

scaly on the surface.

Habitat— By preference a bottom-land species attaining its best development
in deep, moist soils along stream courses, but occupying a variety of

sites in rich woods and on moist mountain slopes. Propagates readily

from seeds but requires plently of light.

Range— Southern Ontario westward to eastern Nebraska and Kansas, south-

ward to Florida and Texas. Zones A, B, and C.

Uses— A timber species of secondary value southward beyond the borders of

the state. Wood hard, hea^'^', strong, coarse-grained, very durable in

contact with the soil, reddish bro^Ti with thin pale sapwood. Used for

railroad ties, fence posts and occasionally in construction. This species

is Avidelv propagated as a hedge plant because of its vigorous growth and
well-armed branches. It is especially free from fungal and insect enemies

and is to be recommended as an ornamental tree.



Red Bud, Judas Tree

Cercis canadensis L.

1 A twig showing flowers and immature «• A branch showing mature leaves and

ipflTPs X Vi fruit X % _

2 A flower, lateral sectional view x 2 4. Seed lateral view x 3
^*

' 5. Winter twig x V2
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LEGUMINOSAE

Cercis canadensis L.

Red Bud, Judas Tree

Habit— A large shrub or small tree 20-25 feet in height with a trunk

diameter of 5-8 inches, occasionally 45 feet tall ^^'ith a trunk a foot in

diameter. Trunk straight, usually separating 8-10 feet above the ground

into a number of stout limbs which are either ascending and form an

ovate crown, or wide-spreading, forming a flat, shallow, broad crown.

Leaves— Alternate, broadly ovate, 3-5 inches in diameter, abruptly acute at

the apex, cordate or truncate at the base, entire, 5-7-nerved, at maturity

medium thick, glabrous, bright green above, paler and glabrous below

aside from the tufts of hairs in the axils of the veins, borne on slender

petioles which are thickened at either end and 2-5 inches long.

Flowers— Appearing in March and April before the leaves, or as the leaf

-

buds open, perfect, papilionaceous, about % of an inch long, borne on

slender pedicels %-% of an inch long in lateral fascicles of 4-8.

Oalyx-tube dark purplish red, campauulate, oblique and gibbous at the

base, the 5 lobes short and rounded. Petals pink or rose colored, oblong-

obovate, rounded at the apex, the upper one the smallest, enclosed by

the lateral wing-petals and the basal keel-petals. Stamens 10, separate,

shorter than the petals, inserted in 2 rows on the margin of the disk.

Pistil short-stalked, inserted obliquely in the bottom of the caljTc-tube,

consisting of a pubescent 1-celled, many-ovuled ovary, a filiform, upcurved

style and capitate stigma.

Fruit— A short-stalked, oblong or linear-oblong, compressed legume, 214-314

inches long, curved on one side, acute at either end, attaining full size

and turning pink or light brown by midsummer but persisting on the

trees into the autumn and early winter. Seeds broadly ovate, compressed,

thick-walled, chestnut-brown, about lA of an inch long.

Winter characters— Twigs slender, zigzag, glabrous and somewhat lustrous,

dotted with many small lenticels, light brown, at length grayish brown.

Terminal bud absent. Lateral buds blunt, appressed, dark purplish red,

about 1/8 of an inch long. One; or two accessory, superposed buds often

present, the upper one the largest. Mature bark thin, reddish brown to

dark browna, shallowly reticulately fissured and scaly.

Habitat— In rich moist soils on bottom-lands, along the borders of streams,

on brush lands and in open forest where it often forms a large part of

the understory growth.

Bange— New Jersey westward through Pennsylvania and southwestern New
York to Minnesota, south to Florida and eastern Texas. Zones A and B.

Uses— Of no importance as a timber species because of its small size.

Cultivated in this country and abroad for its ornamental value.



Locust, Black Locust, False Acacia

Eobinia Pseudo-Acacia L.

1. A flowering branch x % o. A branch showing mature leaf and fruit

'Z. A fliAver "with corolla removed, lateral x %
view X 2 4. Seed, lateral view x 5

o. Winter twig x Vo,
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LEGUMINOSAE
Eobinia Pseudo-Acacia L.

Locust, Black Locust, False Acacia
Habit— A medium-seized tree usually 30-60 feet in height with a trunk

diameter of ^/2-2 feet, under optimum conditions sometimes 60-80 feet

tall with a trunk 2-4 feet in diameter. In the open the bole is short,

(lividins: a few feet above tlie ground into a number of stout, ascending

branches which form a narrow, oblong, open crown. The trimk of forest

grown specimens is often free of branches for three-fourths of its length.

Laeves— Alternate, odd-pinnatelv compound, 8-14 inches long, consisting of

7-19 subopposit* or alternate leaflets arranged along a slender, puberuious

rachis which is grooved above and swollen at the base. Leaflets ovate-

oblong to elliptical, l%-2 inches long, mucronate or retuse at the apex,

rounded at the base, entire, at maturity dull, dark blue-green and glabrous

above, paler and glabrous below except on the midrib, borne on stout

petioles Vs-V-i of an inch long, turning yellow and falling early in the

autumn.

riowers— Appearing in late May or early June when the leaves are nearly

grown, perfect, irregular, white, fragrant, about 1 inch long, borne on

slender, reddish pedicels in drooping, puberuious racemes 4-5 inches long.

Calyx canipanulate, gibbous on the upper side, reddish green and pilose,

persistent, 5-lobed, the lower lobe longer than the others, corolla resem-

bling that of a sweet pea, consisting of a broad, obcordate, reflexed

standard (one petal), marked on the inner surface with a yellow spot,

two oblong falcate wings (one petal each), and acurved keel (two petals

united beloAv). Stamens 10, diadelphous, the upper free, the remainder

united into a cylinder which is cleft on the upper side and encloses the

style. Pistil consisting of a linear-oblong, stipitate ovary, a geniculate,

subulate style bearded toAvard the top on the inner side, and a small

terminal stigma.

Fruit— A flat, oblong-linear, somewhat falcate, glabrous, reddish brown
legume, 2-4 inches long, V^ of an inch wide, borne on stout, thick-stemmed

racemes, early dehiscent but persisting on the trees into the winter.

Seed reniform, compressed, orange-brown with darker mottling, about

3/16 of an inch long, borne on a curved funiculus, 4-8 to a pod.

Winter characters— Twigs slender or rather stout on vigorous growtli,

brittle, more or less zigzag, terete or angular in cross section^ glabrous,

light reddish to greenish brown. Divergent or slightly recurved stipular-

thorns present on vigorous growth. Terminal bud absent. Lateral buds

small, 3-4 at a node, superposed, imbedded in the twig under the leaf-scar,

at length erumpent. Mature bark thick, reddish or yellowash brown,

deeply furrowed into rounded ridges covered with squarish persistent

scales.

Habitat—• Moist, fertile mountain slopes and along stream courses in rocky,

gravelly or alhunal soils. Widely naturalized in eastern United States,

occurring about dwellings, along highways and in waste places as a

"weed" tree, spreading by means of root-suckers and often forming

extensive thickets.

Range— Originally confined to the slopes of the Appalachian Mountains

from Penusvlvnuiii to Georgia. Now widely nnturalized in the United

States east of the Eocky Mountains. Zones A, B, and C.

Uses—-A valuable timber species, easily propagated by cuttings and of rapid

growth, but in certain sections subject unfortunately to the attacks of

several serious pests including the Locust Borer. Wood very hard, heavy,

strong, very durable, brown or greenish yellow with narrow, pale yellow

sapwood. Used for fence posts, insulntor pins, tree nnils. railroad ties,

in shipbuilding and for other purposes where strength, freedom from

checking, and durability in contact with the soil are requisite. Widely

planted both at home and abroad for timber and ornament.



Hop Tree, Wafer Ash
Ptelea trifoliata L.

1. A twig showing inflor^cence and Imma- 4. A branch showing mature leaves and fruit
ture leaves x % ' x %

2. A staminate flower, lateral sectional view •">. Fruit, lateral surface view x 1
X 3 <!. Sefd, sectional view x 3

3. A pistillate flower, lateral sectional view 7. Winter twig x Vs
X 3
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RUTACEAE
Ptelea trifoliata L.

Hop Tree, Wafer Ash
Habit— A shrub or small tree 20-25 feet in height with a trunk diameter of

6-12 inches. Trunk straight, slender, bearing a broad, rounded crown

of many slender t-^igs.

Leaves— Alternate or rarely opposite, compound, 4-6 inches long, 21/2-3

inches wide, consisting of 3 nearly sessile leaflets borne at the top of a

stout petiole which is thickened at the base and 2i/^-3 inches in length.

Leaflets ovate or oblong, acute at the apex, cuneate at the base, entirely

or remotely crenulate, the terminal usually larger and more contracted

at the base than the others, at maturity subcoriaceous, dark green and
lustrous above, paler and smooth or pubescent beneath.

Flowers— Appearing in June after the leaves, greenish white, polygamous,

borne intermixed on slender pedicels in terminal, often compound cymes.

Calyx 4—5-parted, with ovate, acute lobes. Petals 4-5 hypogj^nous, longer

than the sepals. Stamens 4-5, alternate, exserted in the staminate flowers,

much smaller or abortive in the pistillate flower. Pistil consisting of an

oblong, compressed, puberulent ovary surmounted by a short style and

2-3-lobed stigma.

Fruit— A 2-celled. 2-seeded, orbicular, compressed, buff-colored samara sur-

rounded by a broad, reticulate wing. Fruits ripen in the late autumn and

are borne on long, slender, reflexed pedicels which persist on the t'\%-igs

during the winter.

Winter characters— Twigs slender, yellowish brown, lustrous, conspicuously

marked by leaf-scars, with a rank odor when broken. Terminal bud
absent. Lateral buds small, whitish-hairy, rotund, mostly superposed,

borne in the upper angle of V-shaped leaf-scars. Mature bark thin,

smooth, dark gray, with numerous, oblong, wart-like excrescences.

Habitat— On rocky, upland slopes about the borders of forests and woods.

Range— Central New York westward through southern Ontario to Minne-

sota, southward to Florida and Texas. Zones A and B.

Uses— Occasionally propagated as an ornamental plant in the parks and

gardens of eastern United States. The bitter principle obtained from the

roots is sometimes used as a tonic.



Ailanthus, Chinese Sumach, Tree of Heaven
Ailanthus glandulosa Desf.

1. A staminate inflorescence x % 4. A pistillate flower with one petal removed,
2. A staminate flower, lateral sectional view lateral view x 10

X 10 5. A mature leaf x %
3. Portion of a pistillate inflorescence x % 6. A cluster of samaras x %

7. Winter twig x %



Trees of New York State 277

SIMAROUBACEAE

Ailanthus glandulosa Desf.

Allan thus, Chinese Sumach, Tree of Heaven

Habit— In New York State usually a medium-sized tree 30-40 feet in height
nith a trunk diameter of %-2 feet, occasionally where conditions are
favorable 100 feet tall with a trunk 3 feet in diameter. Bole usually
short, dividing 6-10 feet above the ground into a few, stout, ascending
limbs to form a wide, flat-topped crown of sparse, coarse branches.

Leaves— Alternate, odd-pinnately compound, 1-3 feet long, consisting of
13-41 short-stalked, subopposite or alternate leaflets arranged along a
long, tapering, smooth racMs. Leaflets ovate-lanceolate, 3-5 inches long,
acuminate at the apex, truncate or cordate and somewhat inequilateral
at the base, entire except for a few coarse teeth toward the base, at
maturity thin, light green and glabrous above, paler, pubescent and often
glandular on the basal lobes beneath.

Flowers— Appearing during June after the leaves are fully developed, polyga-
mous, greenish white, about V^ of an inch broad, borne in terminal panicles,

the staminate often a foot in length, densely-flowered and ill-scented, the
pistillate smaller and fewer flowered. Calyx 5-lobed, the lobes broadly
ovate, acute. Petals 5, oval, acute, valvate, inrolled, much longer than
the sepals. Stamens 10 in the staminate flowers, inserted with the petals

on the edge of the disk, exserted, the filaments hairy toward the base.
Perfect flowers with 2-3 stamens. Pistil consisting of a deeply 2-5-lobed
ovary surmounted by an equal number of short styles and spreading
stigmas.

Fruit— A flat, veiny, oblong-linear, glabrous, tmsted, pale yellow samara,
114-2 inches long, about V2 of an inch wide, rounded at the apex, tapering
at the base, notched on one side and bearing the solitary seed near the
middle, borne in ample clusters on short stalks, persisting on the tree into

the A^-inte^ and folloM-ing spring.

Winter characters— Twigs very stout, blunt-pointed, yellowish to reddish
brown, glabrous or fine velvety-pubescent, marked with scattered, ochre
lenticels, ill-smelling when crushed. Pith large, oehraceous. Terminal
bud absent. Lateral buds hemi-spherical, reddish brown, pubescent, Vs-Vq
of an inch long, usually with but 2 visible scales, located in a notch
above the large leaf-scar. Mature bark thin, dark gray, slightly rough-
ened by shallow, whitened fissures.

Habitat— A " weed '
' tree growing vigorously on a variety of sites in vacant

lots, about cities, and along streets and highways where less resistant

species cannot compete, owing to adverse conditions.

Bange— A native of China, introduced into this country for ornamental pur-

poses and now widely naturalized as a "weed" tree in the northeastern

states and Ontario. Zones A, B, and C.

Uses— Undesirable either as a lumber tree or for ornament. Wood soft, weak,
coarse-grained, not durable. Objectionable as a shade or park tree because

difficult to eliminate when once established, owing to root-suckers. The
staminate trees should never be propagated because of the disagreeable

odor of the flowers. It recommends itself only as a shade tree where
urban conditions are too rigorous for other species.



Staghorn Sumach
Ehus typhina L. [Ehus hirta (L.) Sudw. ; Datisca hirta L.]

1. A staminate inflorescence x Va 4. A mature leaf x %
'2. A staminate flower, lateral sectional view 5. Fruit cluster x %

X 10 6. Hairy drupe x 3
3. A pistillate flower with two petals re- 7. Pit, lateral view x 3

moved, lateral view x 10 S. Winter twig x %
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ANACARDIAGEAE
Ehus typhina L. [Rhus hirta (L.) Sudw. • Datisca hirta L.]

Staghorn Sumach
Habit— A small tree 25-30 feet in height with a trunk diameter of 4-8 inches,

occasionally 40 feet tall -with a trunk a foot in diameter, more often

shrubby, spreading by means of underground shoots and forming extensive

thickets. In the aborescent form, the bole is short and often inclined, and
bears a low flat crown consisting of stout, ascending, more or less con-

torted, irregular branches.

Iieaves— Alternate, odd-pinnately compound, lVs-2 feet long, consisting of

11-31 nearly sessile leaflets arranged in pairs along a stout, hairy, red-

dened rachis. Leaflets oblong, 2-5 inches long, acute at the apex, rounded

or slightly cordate at the base, remotely and sharply serrate, at maturity

dull dark green and quite glabrous above, paler and glabrous below aside

from the midrib.

riowers— Appearing in June or July after the leaves, dioecious (by abor-

tion), yellowish green, borne on slender, bracteolate pedicels in dense, ter-

minal panicles 5-12 inches long, the staminate the larger and more open.

Calj-x 5-lobed, the lobes lanceolate, acute, woolly ^vithout, longest in the

pistillate flower. Petals 5, strap-shaped, yellowish green and reflexed at

anthesis in the st-aminate flower, green, narrower, thickened at the apex

and erect in the pistillate flower. Stamens 5, inserted on the margin of

the red disk, exserted, the anthers bright orange. Pistil consisting of an

ovoid, pubescent ovary, 3 short, spreading styles and a similar number of

capitate stigmas.

Fruit— A depressed-globular or hemi-spherical drupe, about Vs of an inch in

diameter, densely covered \vith crimson acid hairs, borne in dense panicles

Avhich persist throughout the winter. Pit somewhat reniform, orange-

brown, smooth.

Winter characters— T\\-igs very stout, densely pubescent with olive-bro^vn to

nearly black hairs, exuding a milky juice when broken, usually winter-

killing through several nodes. Lenticels orange-colored and conspicuous.

Pith large, orange-colored, homogeneous. Terminal bud absent. Lateral

buds conical, obtuse, protected by a dense, pale brown tomentum, nearly

surrounded by the leaf-scar. Mature bark dark brown, dotted Avith hori-

zontally elongated lenticels, occasionally with small, superficial scales.

Habitat— A "weed" tree found on a variety of soils and sites along fences

and highways, in pastures, and on talus slopes and cliffs, usually in dry

situations, often forming copses of wide extent.

Range — Xew Bruns^^-ick Avestward through southern Canada to Minnesota,

south to Georgia and Alabama. Zones A, B, and C.

Uses— Of little commercial value. Wood light, soft, golden yellow tinged

with green, with paler sapwood. Occasionally used for picture frames and

nicknacks. This species is sometimes propagated ornamentally because of

its showy autumal foliage and fruits, and grotesque habit. Several hor-

tricultural varieties have been evolved.



Smooth Sumach
Ehtis glabra L.

1. A staminate inflorescence x %
2. A staminate flower, lateral sectional view

X 10
3. A pistillate flower with two petals re-

moved, lateral view x 10

4. A mature leaf x V2
.'). Fruit cluster x V-2

6. Drupe, lateral view x 5
7. Pit, lateral view x 5
8. Winter twig x %
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ANACARDIACEAE
,^

Khus glabra L. .. j^tif^

Smooth Sumach :^f

Habit— Usually a low, spreading shrub, propagating by means of root-suckers

and often forming extensive thickets, occasionally becoming a small tree

20-25 feet in height ^^dth a short trunk 4-5 inches in diameter which

divides 3-4 feet above the ground into a number of stout, ascending

branches to form a broad, flat-topped croA\Ti.

Leaves— Alternate, odd-pinnately compound, 1-3 feet long, consisting of

11-31 nearly sessile leaflets arranged suboppositely or alternately along

a smooth, stout, reddish rachis. Leaflets lanceolate-oblong, 2-5 inches

long, acute at the apex, rounded and somewhat inequilateral at the base,

sharply and remotely serrate, at maturity dark green and glabrous above,

pale glaucous beneath.

Flowers— Appearing in June or July after the leaves, dioecious, yellowish

green, borne in terminal panicles 5-12 inches long, the staminate panicles

more open and larger than the pistillate. Calyx 5-lobed, the lobes ovate-

lanceolate, acute, somewhat pubescent without, longest in the pistillate

flowers. Petals ovate, acute, yellowish green. Stamens 5, inserted on the

margin of the conspicuous disk, shorter than the petals. Pistil consisting

of an ovoid, pubescent ovary surmounted by 3 short styles and capitate

stigmas.

Fruit— A depressed-globular, crimson drupe, about ^4 of an inch in diameter,

covered with short, close, acidulous pubescence, borne in rather open, nar-

row panicles, persisting on the tree into the winter and following spring.

Pit ovoid, orange-brown, smooth.

Winter characters— Twdgs very stout, lenticellate, pale bronze, usually glau-

cous and in part covered Avith a grapsh, evanescent skin exuding a milky

juice when broken, usually winter-killing through several nodes. Pith

large, orange-colored, homogeneous. Terminal bud absent. Lateral bud

conical, obtuse, densely covered with pale brown tomentum, nearly sur-

rounded by the leaf-scar. Mature bark thin, g^ay, quite smooth.

Habitat— On a variety of sites and soils in open pastures, on hillsides and on

waste ground, seeming to prefer well-drained situations, often forming

thickets of considerable extent.

Range— Nova Scotia westward through Ontario to Minnesota, south to

Florida and Louisiana. Zones A, B, and C.

Uses— The importance of this species lies in its use as an ornamental shrub.

In New York State it is numbered among the best for mass planting. A
cut-leaved form^ var. laciniata, is AAddely propagated for the same purpose.



Dwarf Sumach
Ehua copallina L.

1. A staminate inflorescence x V2 4. A mature leaf x %
2. A staminate flower, lateral sectional view 5. Fruit cluster x %

X 10 6. Pubescent drupe, lateral view x 3
3. A pistillate flower with two petals re- 7. Pit, lateral view x 5

moved, lateral view x 10 S. Winter twig x %
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ANAGARDIACEAE

Khus copallina L.

Dwarf Sumach
Habit— In the north usually a shrub 5-8 feet tall, spreading by means of

root-suckers, and often forming extensive copses in pastures and aban-

doned fields, occasionally a small tree 20-30 feet in height with a short,

usually oblique trunk 8-10 inches in diameter bearing a wide-spreading

crown of stout branches.

Leaves— Alternate, odd-pinnately compound, 6-12 inches long, consisting of

9-21 sessile or nearly sessile leaflets arranged in pairs along a winged

rachis. Leaflets oblong to ovate-lanceolate, IV2-2V2 inches long, acute at

the apex, cuneate and usually inequilateral at the base, entire or remotely

serrulate above the middle, at maturity thick, dark lustrous green and

glabrous above except on the midrib, paler and pubescent below.

Flowers— Appearing in late June or July after the leaves are full gro^Ti,

dioecious, yelloAvish green, borne in short, compact, pubescent, terminal

or axillarj' panicles 4-6 inches long, the staminate panicles usually the

larger. Cah^x 5-lobed, the lobes ovate, acute, puberulons on the inner sur-

face. Petals ovate, acute, greenish yellow, at anthesis reflexed above the

middle. Disk red, conspicuous. Stamens 5, exserted, with slender fila-

ments and orange-colored anthers. Pistil consisting of an ovate, pubes-

cent ovary surmounted by 3 stout, spreading styles terminated by capi-

tate stigmas. Vestigial organs occur in flowers of both sexes.

Fruit— All oval or slightly ovate, somewhat compressed, thin-fleshed, bright

red drupe about % of an inch in diameter, covered with close, glandular

pubescence, borne in stout, pubescent clusters, ripening in the early

autumn but persisting on the trees into the ^\'inte^ and following spring.

Pit somewhat reniform, orauge-bro^^^l, smooth.

Winter characters — Twigs medium stout, tapering and somewhat zigzag,

pubescent, reddish brown %vith prominent leaf-scars and conspicuous len-

ticels, exuding a watery juice when broken, usually A\inter-killing through

several nodes. Terminal bud absent. Lateral buds small, spherical, cov-

ered with rusty bro'wn hairs, superposed above the leaf-scar. Mature bark

thin, pale reddish bro^-n, dotted with horizontal elongated lenticels, ex-

foliating tardily in large, papery scales.

Habitat— Dry sandy soils on hillsides, ridges, and in abandoned fields and

pastures, often forming extensive thickets, more rarely on rich bottom

lands.

Bange — Central Maine westward through southern Ontario and Michigan

to eastern Xebraska, southward to Florida and Texas.

Uses— Not a timber species because of its small size. Widely used as an

ornament-al shrub in the parks and cemeteries of eastern United States

and prized for its dark green, lustrous leaves which turn a rich maroon

in the autumn, for its small stature, and persisting, showy fruit-clusters.



Poison Sumach
Ehus Vernix L. [Toxicodendron Vernix (L.) Shafer; Rhus venenata DC]
1. A pistillate inflorescence x 1
2. A staminate flower, lateral sectional view

X 10
3. A pistillate flower, lateral sectional view

X 10

4. A mature leaf x %
5. Fruit cluster x 2%
6. Drupe, lateral view x 2%
7. Pit, lateral view x %
8. Winter twig x %
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ANACARDIACEAE
Ehus Vernix L. [Toxicodendron Vernix (L.) Shafer; Rhus venenata DC]

Poison Sumach
Habit— A shrub or small tree 20-25 feet in height with a trunk 5-6 inches in

diameter which generally divides near the ground into a number of stout,

spreading limbs to form an open, rounded, bushy crown of coarse branches.

Leaves— Alternate, odd-pinnately compound, 7-14 inches long, consisting of

7-13 leaflets arranged suboppositely along a smooth, greenish red rachis.

Leaflets obovate-oblong, 3-4 inches long, acute at the apex, cuneate and
inequilateral at the base, entire, revolute margined, short-petiolate aside

from the terminal leaflet, at maturity coriaceous, dark green and lustrous

above with scarlet midribs, paler and glabrous below.

Flowers— Appearing in June and July before the leaves have attained full

size, dioecious, yellowish green, borne in rather narrow, drooping, axillary

panicles 2^-8 inches long clustered near the tips of the twigs. Calyx

5-lobed, ovate, acute, glabrous. Disk prominent. Petals ovate-lanceolate,

acute, erect. Stamens 5, exserted, with slender filaments and orange-col-

ored anthers. Pistil consisting of an ovoid-globose, glabrous ovary sur-

mounted by 3 short, thick, spreading styles terminated by proximate, capi-

tate stigmas. Vestigial organs occur in flowers of both sexes.

Fruit — A globose, slightly compressed, thin-fleshed, lustrous, ivory-white or

taA^Tiy white, somewhat striated drupe, tipped with the style remnants,

about Vs of an inch in diameter, borne in loose, pendant clusters, ripen-

ing in September but persisting on the trees far into the mnter. Pit pale

yellow, thin-shelled, prominently grooved.

Winter characters— Twigs stout, glabrous, brown to orange-broA\-n, marked

by numerous, minute, raised lenticels, exuding a watery, poisonous juice

when broken, at length light gray. Pith large, yellowsh brown, homo-

geneous. Terminal bud conical, acute, purplish, finely pubescent, 1/5-%

of an inch long. Lateral buds similar but much smaller. Mature bark

thin, pale light gray, smooth or somewhat striate, marked with prominent,

horizontally elongated lenticels.

Habitat— In old peat bogs and cold, wet swamps which are often inundated

for a portion of the year.

Range— Northern New England westward through southern Ontario to Min-

nesota, southward into the Gulf States. Zones A, B, and C.

XJses— A poisonous species to be shunned by people susceptible to its poison-

ous properties. The active principle is a non-volatile oil similar to and

causing the same reaction as that from Poison Ivy. The symptoms are

acute irritation of the skin including itching, swelling and the formation

of blisters which exude a hyaline, somewhat viscid fluid when ruptured.

It is recommended that the parts be scrubbed vigorously with alcohol or

a saturated solution of lead acetate as soon after exposure as possible. In

lieu of this, use soap and water. ISIore advanced stages may be relieved

with an aqueous solution of baking soda, applied directly to the affected

parts. The species has no economic value.



Holly

Ilex opaca Ait.

1. A twig showing staminate flowers x % 4. A pistillate flower, lateral sectional view
2. A staminate flower, lateral sectional A'iew x 4

X 4 r>. A branch with mature leaves and fruit x ^4

3. A twig showing pistillate flowers x V. fi. Fruit in lateral sectional view x 2
7. Ribbed nutlet x 3
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AQUIFOLIAGEAE

Ilex opaca Ait.

Holly

Habit— A small tree 20-30 feet in height Avith a trunk diameter of 6-18

inches, under favorable conditions sometimes 50 feet tall with a trunk

3 feet in diameter. Bole continuous through the cro-wii. Crown compact,

conical, consisting of slender, spreading, horizontal or somewhat drooping

branches bearing evergreen leaves, often extending nearly to the ground.

Leaves— Alternate, elliptical to obovate-oblong, 2-4 inches long, pungently

acute at the apex, broadly cuneate at the base, sinuate -with rather dis-

tant spiny teeth or entire, at maturity coriaceous, dull dark green, gla-

brous and centrally grooved above, paler and smootli beneath, borne on

short, stout, thickened petioles.

riowers— Appearing in late May and June in New York State, small, dioe-

cious, axillary on slender, puberulous, bracteolate pedicels, the staminate

in 3-9-flowered cymes, the pistillate singly or 2-3 together. Calyx minute,

4-6-lobed, the lobes triangular, acute, ciliate, persistent. Petals 4-6,

oblong, obtuse, greenish white, about % of an inch long. Stamens 4-6,

alternate with the petals, exserted, with subulate filaments and oblong

anthers. Pistil consisting of a sessile, subcylindrical, 4-6-celled ovary and

sessile, usually confluent stigmas which persist in fruit_

Pruit— A spherical or ovoid, glabrous, dull red or occasionally yellow drupe,

about ^/4 of an inch in diameter, subtended by the persistent calyx, usually

borne solitary on short, stout stalks, ripening in the autumn but remain-

ing on the branches until the following spring. Nutlets light brown, promi-

nently few-ribbed on the back.

Winter characters— Leaves persisting on the tmg about three years, turning

yellowish green during the winter months. Twigs rather stout, glabrous,

pale brown, AAdth inconspicuous lenticels. Buds short, the terminal acute,

the lateral obtuse and somewhat downy. Mature bark grayish white,

roughened by warty excrescences, about % of an inch thick.

Habitat— Prefers moist sites on the borders of swamps and on rich bottom-

lands but thrives on drier soils in protected situations. Along the coast

it is frequently found growing behind the protecting sand dunes.

Range— Coastal region from Maine to Florida and eastern Texas, extending

north in the Mississippi basin to southern Illinois and Indiana. It is ex-

ceedingly rare at higher elevations in the interior. Zone A.

Uses— The sprays of evergreen leaves and bright berries (drupes) are used

in immense quantities for holiday decoration. The tree possesses orna-

mental value but is not used extensively for this purpose because of its

slow growth. Wood light, tough, rather weak, close-grained, ivory-white

when first cut, turning brown with exposure. ,
Used for umbrella handles,

lor turnery of all sorts, and in the manufacture of souvenirs and nick-

nacks.



Striped Maple, Moosewood
Acer peniisylvanicum L.

. ^ . . ,, ^ 1/ 3 A pistillate flower, lateral sectional view
1. A flowering branch x ¥2 , • „ 4 10
2. A staminate flower, lateral sectional view

^ ^ fruiting branch x %
^ ^"

5. Winter twig x Va
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ACERACEAE

Acer pennsylvanicum L.

Striped Maple, Moosewood

Habit — Usually a large shrub or small tree 10-25 feet in height with a

trunk diameter of 2-6 inches, occasionally 30—iO feet in height with a

trunk 8-10 inches in diameter. Trunk usually short, dividing a few feet

above the gi'ound into slender, straight, ascending branches which form
a deep, broad crown, often several stems together.

IiCaves— Opposite, broadly obovate to orbicular. 4-6 inches long, 4-5 inches

wide, cordate or rounded at the base, palmately 3-nerved and acutely

3-lobed at the apex and occasionally with 2 short additional lobes at the

base, sharply and finely doubly serrate, at maturity membranous, pale

green and glabrous above, paler and nearly smooth beneath, borne on

stout, grooved petioles which are enlarged at the base and lM>-2 inches

long.

Flowers — Appearing in May and June when the leaves are nearly full grown,

dioecious or occasionally the two sorts on the same plant, yelloAvish

green, borne in terminal, drooping, stalked racemes 4-6 inches long.

Sepals linear-lanceolate, yello\\-ish green, about % of an inch long. Petals

obovate to spatulate, bright yellow, slightly longer than the sepals.

Stamens 7-8. shorter than the petals, with slender filaments and oval

anthers. Pistil consisting of a sessile, broadly obovate, laterally com-

pressed, purplish brown, puberulous ovary surmounted by a stout style

and 2 s])reading recurved stigmas. Vestigial organs present in both

types of flowers.

Fruit— A double samara consisting of two dark reddish bniwii. 1 -seeded,

laterally-compressed and somewhat rugose, nut-like carpels each about

14 of an inch long and bearing on its back a thin, oblong to obovate,

divergent wing about % of an inch long. Fruiting racemes glabrous,

drooping, 4-6 inches long.

Winter characters— Twigs stout, glabrous, reddish brown, with scattered,

inconspicuous lenticels and brown pith. Buds opposite, obtuse, some-

Avhat 4-sided, appressed. short-stalked about % of an inch long, entirely

covered by single pair of red, smooth, valvate scales. Terminal bud

larger than the appressed lateral buds. Mature bark thin, quite smooth.

green or reddish brown, conspicuously marked longitudinally by white

streaks, at length becoming dark gray and rougher.

Habitat— A retiring, tolerant species. Shaded situations in cool, moist woods,

deep glens, and on northern exposures where it is protected from excessive

isolation. Forms the bulk of the shrubby undergrowth in many places.

Range — Xova Scotia westward through southern Canada and the northern

border states to Minnesota, southward along the Applachians to northern

Georgia and eastern Tennessee. Zones B. C, D, and E.

Uses— Of no economic importance. The tree possesses ornamental value

and is occasionally groA\Ti in the larger parks of the northeastern states

but its exacting site requirements preclude its extensive use.

10



Mountain Maple
Acer spieatmn Lam.

1. A flowering branch x Vj
2. A staniiuate flower, lattn-al sectionnl view

s 5

o. A pistillate flower, lateral sectional view
X o

i. A fruiting branch x \i>

5. Winter twig x %
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ACERAGEAE

Acer spieatuni Lam.

Mountain Maple

Habit — Oecasioually a small bushy tree '20-33 feet in height with a trunk

diameter of 4-8 inches, more often a shrub growing in clumps of a half

dozen or more, or forming extensive thickets.

Leaves— Opposite, broadly ovate to orbicular^ 3-5 inches long, cordate at

the base, palmately 3-lobed or obscurely 5-lobed, the lobes acute or acu-

minate at the apex and coarsely crenate-serrate with gland-tipped teeth.

At maturity the leaves are membranous, prominently 3-nerved with con-

spicuous veinlets. glabrous above, dense hoary pubescent below, borne on

slender petioles 2-3 inches long which are enlarged at the base and

usually turn scarlet during the summer.

Flowers—Appearing in June when the leaves are nearly full grown,

polygamo-dioecious. greenish yellow, borne in narrow, erect, terminal,

pubescent, long-stalked, compound racemes, the fertile flowers towards

the base. Calyx usually o-lobed, the lobes narrowly obovate, pubescent

on the outer surface. Petals usually o. linear-spatulate. acute, longer

than the sepals. Stamens 7-8, free, with slender, glabrous filaments and

oblong, glandular anthers, exserted in the staminate flower. Pistil con-

sisting of a sessile, broadly obovate. laterally compressed, pale tomentose

ovary surmounted by a columnar style and 2 short, spreading stigmas.

Fruit —• A double samara consisting of 2 bright red, 1-seeded, laterally com-

pressed, nearly glabrous, strongly striated, nut-like cai"pels which develop

from the back oblong or obovate. coriaceous, divergent mngs about Vi

of an inch long. The samaras are borne in drooping, racemose clusters.

As they mature in September, the nut-like carpels turn brown and fall

separately from the persisting axis.

Winter characters— Twigs slender, bright red, apjiressed grayish-pubescent

at least toward the tip. at length pale grayish broA\-n, often streaked with

green toward the base. Buds opposite, acute, appressed. short-stalked,

greenish red. about ^4 of an inch long including the stalk. Terminal

bud larger. Bud-scales 2-3 pairs, but one or two pairs \isible. the inner

pair tomentose. Mature bark thin, reddish brown, smooth or slightly

furrowed.

Habitat— A retiring species preferring moist sites in rocky glens, gulfs and

on talus slopes with northern exposure. Frequent on the moist alpine

slopes of the southern Appalachian ^Mountains.

Bange— Xewfoundland westward to ^Manitoba and the northern border

states as far west as ^Minnesota, south along the Appalachians to north-

ern Georgia and eastern Tennessee. Zones B. C, D, and E.

Uses— The species possesses little economic importance. Occasionally culti-

vated for ornament in arboretums and parks. The wood is sometimes

used for fuel.



Sugar Maple, Black Maple

Acer saccharum Marsh. [Acer saccharinum 'Wang.]

i/i o A branch showing mature leaves and fruit

X 1/2

1/2 G. Winter twig x i-

\ twiff-tip showing staminate flowers

A staminate flower, lateral view x 2

\ twig-tip showing pistillate flowers

\ perfect flower, lateral view x 2
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ACERACEAE

Acer saccliariuu Marsh. [Acer saccharinum Wang.]

Sugar Maple, Black Maple

Habit— A valuable timber species usually 50-80 feet in height with a trunk
diameter of 2-3 feet, under optimum conditions sometimes 120 feet tall

Avith a trunk 3—i feet through. In the open the bole divides 8-10 feet

above the ground into stout, ascending branches which form a broad,
ovoid, round-topped crown. Trees under forest conditions have long,

straight, columnar boles often free of branches for 60-70 feet and bear-

ing shallow, rounded crowns with a few large limbs.

Leaves —-Opposite, orbicular to broadly obovate, 3-5 inches across, cordate
or rounded at the base, palmately 3-5-nerved and lobed, the lobes acu-

minate, sparingly sinuately toothed and separated by rounded sinuses.

At maturity the leaves are rather thin, glabrous, dark green and dull

above, jjaler and smooth below, borne on slender, glabrous petioles l^-^-S

inches long.

Flowers— Appearing in April and May with the leaves, greenish yellow,

polygamous, the staminate and pistillate flowers on the same or on dif-

ferent trees, borne on long, filamentous, hairy pedicels in drooping, many-
flowered, nearly sessile, umbel-like corymbs from terminal leafy buds or

lateral flower-lauds. Calyx campanulate, hairy without, 5-lobed, the

lobes shallow and obtuse. Corolla wanting. Stamens 7-8, exserted in

the sterile flowers. ^Aith slender, glabrous filaments and oval anthers.

Pistil consisting of a sessile, broadly obovate, laterally-compressed, pale

green, pilose ovary surmounted by 2 filamentous styles united at the

base and bearing long, exserted stignms.

Fruit— A glabrous, double sanuira consisting of 2 light reddish l)rown,

laterally conipressed, 1 -seeded carpels about % of an inch long, equipped
on the back with broad, thin, divergent -w-ings Vj-^V-i inches long. The
samaras are borne in clusters on long, smooth, filamentous stalks.

Winter characters.— Twigs slender, lustrous, reddish brown to buff, marked
by numerous, conspicuous lenticels, becoming paler tlie second season.

Terminal bud conical, reddish brown, hairy toward the apex, with 8-in
visible scales, about Vs of an inch long. Lateral buds opposite, similar

to the terminal bud but smaller. Mature bark thick, light grayish brown,
separated by deep furrows into longitudinal ridges which are scaly at

the surface, that of smaller trunks cpiite smooth.

Habitat-— An upland species preferring the rich, well-drained, rocky soils of

slopes, ridges and hills. Thrives on sites underlaid with limestone.

Range— Xewfoundland westward to Manitoba and the Dakotas, south to

Florida and northeastern Texas. Zones B, C, and D.

Uses—-One of the most valuable timber trees of the forests of eastern

United States. Wood hard, heavy, strong, close-grained, pale reddish

brown Avith narrow, paler heartwood. Largely used for furniture, floor-

ing, interior finish, turnery, and for fuel in the rural districts. Bird's-eye

and curly maple are especially prized in cabinet work. This tree is

tapped in the spring and produces the maple syrup and sugar of the trade.

It makes an excellent shade and ornamental tree and is commonly planted

along country roads and on private estates.



Black Maple
Acer saceharum, var. nigrum (Michx. f.) Britt. [Acer uigruni Michx. f.]

1. Portion of a branch showins sfaminate
flowers and immature leaves x i-j

2. A staminafe flower, lateral view x 2
3. Portion of a branch showing pitstillate

flowers and iiiuiiattire loaves x Vn

4. A pistillate flower, lateral view x 2
5. A branch showing mature leaves and fruit

X V2
ti. Winter twig x ^a
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ACERACEAE

Acer saecliariini. var. iiignnn (Miehx. f.) Britt. [Acer nigrum ^lichx. f.]

Black Maple

Habit— Similar in habit to Sugar Maple and not distinguished in the trade,

a valuable timber species, becoming under optimum conditions SO-100

feet in height A\-ith a trunk 3-4 feet in diameter. In the open the crown

is ovoid, at length becoming broad and romid-topped. Under forest con-

ditions the bole is long and columnar, bearing aloft a shallow, flat-topped

crown.

Leaves— Opposite, orbicular to broadly obovate, 3-5 inches across, cordate

at the base, palmately 3-veined and 3-lobed (rai'ely 5), the lobes acumi-

nate, entire or somewhat undulate, and separated by broad, rounded

sinuses. At maturity the leaves are rather thick, dull, dark green and

glabrous above, yellow-green and pubescent below, borne on rather stout,

pubescent petioles 2-5 inches long.

Flower— Similar to those of Sugar Maple, but opening a few days later

than those of the species when the leaves are about one-third grown.

Fruit — Similar to that of Sugar Majile and not to be distinguished from it.

Winter characters— Twigs rather stout, lustrous or dull, orange-brown or

grayish brown, marked by conspicuous, oblong, gra^-ish white lenticels.

Terminal bud conical to ovate, grayish brown, hoary pubescent, about V^

of an inch long. Lateral buds opposite, similar to the terminal bud but

smaller. Mature bark similar to tliat of Sugar ^laple and not to be

distinguished from it.

Habitat— The^ Black ]\Iaple is said to prefer lower ground than the Sugar

Maple. In central New York it grows on upland sites, intermixed Avith

or in places wholly replacing the Sugar Maple.

Range — Quebec westward to Soutli Dakota and Kansas, soutliward to north-

ern Georgia and Louisiana. Zones B. C, and D.

Uses — A valuable timber species. Wood similar to that of Sugar Maple and

not distinguished in the trade. The trees are tapped indiscriminately

with those of Sugar Maple for their sugary sap.



Silver Maple, White Maple
Acer sacchariiium L. [Acer dasycarpiuu Ehrli.]

1. A twig sbowiug staminate flowers and un-
opened leaf-buds x I2

2. A staminate flower, lateral view x 10
S. A twig showing pistillate flowers and un-

opened leaf-buds x Yj

A pistillate flower, lateral view x S
A branch showing mature leaves and fruit

X 1;
Winter twig x J/^
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ACERACEAE

Acer saccharinum L. [Acer dasycarpum Ehrh.]

Silver Maple, White Maple

Habit— A large tree (30-80 feet in height wth a trunk diameter of 2-4 feet,

under favorable conditions sometimes 120 feet tall. Bole usually short,

dividing 10-15 feet above the ground into several stout, ascending limbs
which ultimately bear brittle, pendulous branches and form a broad-
topped, rounded crown.

Leaves— Opposite, nearly orbicular. 6-7 inches across, cordate or truncate
at the base, palmately 5-nerved and deeply 5-lobed. the lateral lobes acu-
minate, coarsely and irregularly dentate and separated by acute sinuses,

the terminal lobe usually AAdth three divergent secondary lobes. At
maturity the leaves are thin, pale green and glabrous above, silvery-

glaucous beneath, borne on slender, drooping, red petioles 4-5 inches long.

Flowers — Appearing during the first warm days of March and April before
the leaves in dense, sessile, axillary clusters on the growth of the pre-

ceding season, greenish yellow, polygamous, the staniinate and pistillate

in separate clusters on the same or on different trees. Calyx tubular in

the staniinate flower, um-shaped in the pistillate flow-er, shallowly
5-lobed, usually pubescent without. Corolla lacking. Stamens 3-7, long
exserted in the staniinate flower, with slender filaments and red anthers.

Pistil consisting of a short, compressed, pubescent, 2-lobed ovary sur-

mounted by 2 A\idely divergent styles with stigmatic tips.

Fruit— A glabrous, double samara consisting of 2 pale, reddish brown and
A^Tinkled, laterally compressed, 1-seeded carpels about ^2 of an inch long
bearing from the back straight or somewhat falcate. A\'idely divergent
wings 1-2 inches long, borne on slender, drooping stalks. The samaras
mature in April and ^[ay and the seeds germinate as soon as they fall to

the ground.

Winter characters— Twigs rather slender, lustrous, conspicuously lenticel-

late. light chestnut-brown becoming paler the second season. When
freshly cut or broken, the twigs exhale a rank odor. Terminal bud ovate-
oval, obtuse, red, about Vs of an inch long, covered with 3-4 pairs of

\asible scales wliich are rounded and ciliate on the margin. Lateral leaf-

buds similar, short-stalked, usually accompanied by globose flower-buds
on either side which are larger and more conspicuous than the true axil-

lary bud. Mature bark thin, reddisli brown, separating at the surface
into elongated, loose, longitudinal plates giving the tree a shaggy appear-
ance, that of young trunks and branches smooth and light gray.

Habitat— TypicaUy a bottom-land species preferring moist situations along
sluggish streams and the borders of swamps where the soil is often inun-

dated for a part of each year. Propagated for shade and ornament in

drier soils.

Range— Xew Brunswick westward through southern Ontario to eastern
South Dakota and Nebraska, south to Florida and Oklahoma. Zones
B and C.

Uses— The chief value of the species lies in its use as an ornamental and
shade tree, a number of horticultural varieties being recognized. This
tree should not be planted in exposed situations as the branches are brittle

and subject to storm injury. Wood medium hard heavy, strong, brittle,

close-grained, pale brown with thick, paler sapwood. Used for cheap
furniture and occasionally for flooring.



Red Maple, Swamp Maple
Acer rubrum L.

1. A twig showing staminate flowers and un-
opened leaf-buds x I3

2. A staminate flower, lateral view x 5
3. A twig showing pistillate flowers and un-

opened leaf-buds x %

i. A pistillate flower, lateral view x 5
5. A branch showing mature leaves and fruit

X V2
6. Winter twig x %
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ACERACEA.E

Acer rubriini L.

Red Maple, Swamp Maple

Habit— Generally a niediuiii-sized tree 40-50 feet in height with a trunk
diameter of 1-2 feet, under favorable conditions occasionally becoming
100 feet tall with a trunk 4 feet in diameter. In the open the bole is

usually 6-10 feet long and branches low down into stout, spreading,

upright and horizontal branches to form a compact, narrow, oblong or

obovoid head. Under forest conditions the bole is much longer and bears
a. restricted crown.

Leaves— Opposite, orbicular or obovate, 2-6 inches long, truncate or sub-

cordate at the base_ palmately 3-5-nerved and lobed, the lobes acute or

acuminate, irregularly doubly setrate and separated by shallow, acute
sinuses. At maturity the leaves are light green and glabrous above, pale

greenish white and glabrous below aside from the prominent veins, borne
on slender, red or green petioles 2-4 inches long.

Flowers— Appearing in March and April in advance of the leaves in dense,

sessile, axillary clusters on the growth of the preceding season, scarlet or

yellowish red, polygamous, pedicellate, the staminate and pistillate in

separate clusters on the same or on different trees. Calyx cami)anulate,

deeply 5-lobed, the lobes oblong and obtuse. Petals 5, oblong or linear,

ccjualing the calyx-lobes. Stamens 0-8. exserted in the staminate flowers,

with slender filaments and scarlet anthers. Pistil consisting of a gla-

brous, compressed, laterally lobed ovary and 2 widely divergent styles

which bear elongated stigniatic lobes.

Fruit — A glabrous, scarlet or reddish bro^\^l, double samara consisting of 2

somewhat striate, laterally compressed, seed-like carpels about ^4 of an
inch long bearing from the back thin, erect, divergent Avings ^/^-l inch

long, borne in clusters on drooping stalks 3-4 inches long. The samaras
mature in ^lay and June and the seeds usually germinate at once.

Winter characters— Twigs rather slender, lustrous, pale lenticellate, light

or dark red, at length gray tinged with red, odorless when crushed.

Lateral leaf-buds opposite, oval-ovate, obtuse, red. short-stalked, about

Vfj of an inch long, covered mth 3-4 pairs of visible scales which are

rounded and ciliate on the margins. Terminal bud similar but slightly

larger. Flower-buds numerous, stout, collateral, usually one on either side

of the leaf-bud. Mature bark thin, dark gray, divided by shallow fissures

into long, longitudinal ridges which separate into long plates at the

surface giving the tree a shagg;s' appearance, that of young trunks and
branches smooth and light gray resembling Beech.

Habitat—-Typically a. bottom-land species inhabiting and attaining its best

development on river banks and in low, wet swamps in conijiany with

Black Ash, Bed Gum, Pepperidge, etc., or often occupying such sites to the

exclusion of other species It also frecjuents higher ground, often forming
an important part of the forest in hilly areas in company with other

species.

Kange— Xova 8cotia. westward througli southern Canada to Manitoba, south

to Florida and eastern Texas. Zones A, B, C, and D.

Uses— This species possesses ornamental value, more especially because of

its foliage which is whitened beneatii and turns red or scarlet in the

autumn. It is to be recommended for roadside and park pl;inting but is

not sufficiently hardy for city streets. Wood medium hard, heavy, not

strong, close-grained, light brown often with a roseate cast, with thick

paler sapwood. Used for chea]> furniture, flooring, in turnery and fur

woodenware.



Box Elder, Ash-leaved Maple
Acer Negtmdo L. [Xegundo aeeroides Moencli.]

1. A twi^ shewing staminate flowers and 4. A pistillate flower, lateral view x 2

opening leaf-buds x ^4 5. A mature leaf x ^o

2. A staminale flciwer, lateral view x 3 6. Portion of twig with fruit clusters x %
3. A twig showing pistillate flowers and im- 7. Winter twig x i-

mature leaves x V:;
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ACERACEAE

Acer Xeguiido L. [Xegundo aceroides Moench.]

Box Elder, Ash-leaved Maple

Habit—^A tree of medium size, under favorable eouditions attaining a

height of 50-75 feet ^vith a trunk 2-4 feet in diameter. Bole usually

short, dividing low down into stout, spreading limbs to form a broad,

rounded, bushy croA\ni, occasionally long and free of branches for some

distance.

Leaves — Opposite, odd-pinnately compound or in part decompound, 6-15

inches long, long-petioled, consisting of 3-5 (rarely 9) leaflets. Leaf-

lets ovate-lanceolate, oval, or obovate, acuminate at the apex, cuneate

or rounded at the base, coarsely and irregularly serrate above the

middle or deeply lobed or divided, at maturity tliin, light green, gla-

brous or somewhat pubescent above, paler and nearly smooth below,

borne on stout petioles, that of the terminal leaflet often 1 inch long

Flowers— Appearing in April or May with or before the leaves on the

growth of the preceding season, yelloAvish green, dioecious, the stami-

nate in fascicles with long, pendulous pedicels 1-2 inches long, the

pistillate in narrow, drooping racemes. Calyx hairy without, cam-

panulate and obscurely 5-lobed in the staminate flower, tubular and

deeply lobed in the pistillate flower. Corolla wanting. Stamens -t-6.

exserted, with slender filaments and elongated anthers. Pistil con-

sisting of a short, compressed, pubescent, laterally lobed ovary sur-

mounted by elongated styles Avhich are stigmatic along the inner surface.

Fruit— A glabrous, double samara consisting of 2 pale, reddish brown acutely

diverging 1-seeded carpels, %-% of an inch long, bearing tliin, reticu-

lately veined, straight or somewhat falcate wings l%-2 inches long, borne

in drooping racemes, ripening in the autmun and separating from the

fruit stalks which persist on the twigs during the winter.

Winter characters— Twigs stout, green or purplish green, smooth, lus-

trous or covered at least toward the tips witli a glaucous bloom, marked
by scattered, pale lenticels. Terminal bud ovoid, acute, pale tomentose
about i/s of an inch long. Lateral buds opposite, short-stalked, obtuse,

shorter than the terminal bud. neai-ly or quite enclosed by the first

pair of bud-scales which commonly bear lateral accessory-buds in their

axils. Mature bark thin, pale gray or light brown, shallowly fissured

with narrow, anastomosing ridges.

Habitat—^A moisture-loving species preferring the banks of streams and
rivers, margins of lakes, and low bottom-lands in company with other

species. It is often planted and will thrive in drier situations.

Range— Western Vermont southward to Florida, westward tlirough st utii-

ern Ontario to the eastern slopes of the Eocky ^lountains, Texas, Xew
Mexico and Arizona. Kare east of the Ap]ialacliian ^lountains. Zones
A, B, and C.

Uses— Of little commercial importance as a timber tree. Wood soft, light,

not strong, close-grained, creamy white. Occasionally manufactured into

cheap furniture, woodenware. paper pulp. etc. The tree possesses some
ornamental valvie and is planted extensively in the east as a shade, lawn,

and roadside tree. A number of horticultural forms are recognized. A
variety (A. Xegundo. var. Californicum Sarg.) occurs in California.



Horse Chestnut
Aesculus Hippociistanum L.

1. All infloresceuce, lateral view x V2
:.'. A staiiiiiiate flower, lateral sectional view

X 1
3. A perfect llower, lateral sectional view x 1

4. A mature leaf x l'>

'1. Mature fruit, latcial view x Vi
fi. Winter twiir x L.
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SAPINDACEAE

Aesciiliis Hippocastiinuin L.

Horse Chestnut

Habit— A large tree, uiuler favorable conditions sonietimes attaining a

height of 70-80 feet with a trunk diameter of 2-3 feet. Trunk continuous

into the crown or more frequently dividing 6-8 feet above the ground
into a number of stout, ascending limbs and spreading branches which
form an oblong or broadly conical crown. Lower branches drooping, with

upturned tips.

Leaves-—
^ Opposite, palmatelv compound, 0-15 inches in diameter, consisting

of 5-7 (usually 7) leaflets, borne on stout petioles which are swollen at

the base and measure 4-7 inches in length. Leaflets obovate, -1—8 inches

long, abruptly acuminate at the apex, tapering to a sessile base, irregu-

larly crenate-dentate, at maturity dark green, rugose, and nearly ghibrous

above, })aler beneath.

Flowers —
^ Appearing in Jiuie and July after the leaves, polygamous, in

compact, terminal, upright thyrses 6-12 inches high, only those near the

base of the inflorescence fertile. Calj-x campanulate, finely pubescent,

usually gibbous on the lower side near the base, 5-lobed. Petals 5, white

spotted with yellow and purple, unequal in size, inserted by a claw at the

base. Stamens 6-8, longer than the petals, A\'ith slender, upcurving fila-

ments and small, elliptical anthers. Pistil consisting of an oblong,

pubescent ovary terminated by an elongated, slender, upcurving style and

terminal stigma.

Fruit— A light green, coriaceous, echinulate, 3-celled ca])snle, 2-3 inches in

diameter, turning brown in the autumn and opening by several sutures to

set free the 1-3 large, lustrous, brown seeds, each marked by a conspicu-

ous seal'.

Winter characters— Twigs stout, reddish brown, glabrous, or finely pubes-

I'cnt. marked by the large, inversely triangular leaf-scars which enclose

a U-shaped line of 5-7 bundle-scars. Twigs fork after flowering, an

axillary bud then functioning as a terminal bud. Buds l.-irge, reddish

brown, water-proofed with a sticky gum. Terminal flower-buds, %-l
inch long, much larger than the lateral buds. Bud-scales opposite, paired,

about 5 pairs visible in the largest buds. Mature bark thin, dull brown,

shallowly fissured into small, irregular pLate-like scales.

Habitat— Prefers deep, moist soils. Extensively planted as a shade and

ornamental tree in this country and found as an "escape" along highways

and about the hal)itations of man.

Range— Origin.-illy from southern Asia but now much planted in .\merica

and Europe as a sliade and ornamental tree. Zones A, B, and ('.

Uses— It.s cliief value lies in its extensive use as a. shade and ornamental

tree. A number of horticultural varieties including forms witii laciniate

leaves and double flowers are prop.agated. Wood light, soft, not .strong,

close-grained, pale yellowish white. Employed in Europe in c.-irving,

turnerv and as blind-wood in veneering.



Common Buckthorn , Waythorn, Plumberry
Rhamnus cathartica L.

1. A twig showing staminale flowers aud im-
mature leaves x %

2. A staminate flower, lateral sectional view
X 5

3. A twig showing pistillate flowers ami im-
mature leaves x %

4. A pistillate flower, lateral sectional view
X 5

5. A branch showing mature leaves and fruit

•6. Fruit, lateral view, showing nutlets x -
7. Nutlet, dorsal view x 3
8. Winter twig x %
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RHAMNACEAE
Rhamnus cathartica L.

Common Buckthorn, Waythorn, Plumberry

Habit— A large shrub or small tree occasionally becoming 30 feet in height

with a stout trunk 6-12 inches in diameter. Bole short, dividing 2-5 feet

above the ground into a number of stout, ascending limbs which form an

oblong or globular, bushy crown.

Leaves— Chiefly subopposite, more rarely alternate, tufted, broadly ovate

or oval, 1^/^-3 inches long, abruptly acute or obtuse at the apex, rounded

or obtuse at the base, finely crenate-serrate, at maturity dark dull green

and glabrous above, paler and glabrous or pubescent beneath, borne on

slender petioles %-l inch long.

Flowers — Appearing in May and June after the leaves in 2-5-flowered.

axillary clusters, green, 4-merous, dioecious. Calyx-tube in staminate

flower cylindrical, in pistillate flower campanulate. Calyx-lobes triangu-

lar, acute, ascending or somewhat reflexed. Petals narrow, shorter than

the calyx-lobes, inserted ^\'xth the stamens on the caJyx-tube. Stamens

shorter than the calyx-lobes, with awl-shaped filaments and oblong-

anthers. Pistil consisting of a globose, 4-celled ovary surmounted by 4

linear styles which are united below and bear terminal stigmas.

Fruit— A subglobose, lustrous, black drupe, about 14 of an inch in diameter,

containing thin, acrid flesh and 3-4 bony nutlets. Xutlets strongly sul-

cate on the outer face.

Winter character— T\\'igs rather slender, pale reddish brown with a grayish

evanescent skin, at length brownish black. Shoots of two sorts, long

shoots and short, often spinulose, dwarf shoots which bear flowers and

tufted foliage^ during the summer. Buds ovate, acute, appressed, brownish

black, about V^ of an inch long. Mature bark thin, vei-y rough, nearly

black in color.

Habitat—• In waste places along fence rows and highways Avhere it is mdely

spread through the agency of birds. Thrives on a variety of upland sites.

Range — Europe and western and northern Asia. Introduced into the country

as a hedge plant and now wddely naturalized throughout the eastern

United States. Zones A, B, and C.

Uses —• Its economic status in this country rests on its use as a hedge plant

for which it is Avell adapted because of its compact head of many small,

spiny branches, and the ease of propagation. The bark yields a cathartic

and a yellow dye. The close-grained wood is sometimes used for turnerv

nnd tool handles in the Old World.



Basswood, American Linden
Tilia americana L. [Tilia glabra Yent.]

1. A branch showing inflorescences and ma-
ture leaves x i-..

1.'. A flower, lateral sectional view x 4

3. A fruit-cluster with leafy liracr x %
4. Fruit, lateral sectional view x 3
."i. Winter twig x Va
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TILIACEAE

Tilia aniericjuia L. [Tilia glabra Vent.]

Basswood, American Linden

Habit— A valuable timber tree, generally 60-70 feet in height with a trunk
1-3 feet in diameter, under favorable conditions sometimes j20 feet tall

and 4I/2 feet in diameter. Bole straight, continuous into the crown, bear-

ing slender, lateral branches which form a dense, ovoid crown. In the

open the lower branches are pendulous and reach within a few feet of thtj

ground. Forest grown specimens have straight, columnar trunks and high
crowns.

Leaves — Alternate, broadly ovate to oval, .5-10 inches long, abruptly acumin-

ate at the apex, cordate and inequilateral at the base, coarsely serrate

with incurved, glandular teeth, at maturity thick, dark green lustrous and
glabrous above, paler and glabrous below aside from tufts of brown hairs

in the axils of the prominent veins, borne on slender petioles 1^/^-2 inches

in length.

Flowers — Appearing in early July after the leaves, perfect, fragrant, yel-

lowish white, borne in drooping, cymose clusters on long peduncles which

are united for about half their length with conspicuous pale green bracts.

Sepals o, lanceolate, pubescent, about Y^ of an inch long. Petals 5, lanceo-

late, longer than the sepals, with a spatulate staminode at the base.

Stamens numerous, hypogynous, shorter than the petals, collected in '>

groups one of which is inserted at the base of each staminode. Pistil con-

sisting of a sessile, pubescent globose. 5-celled ovary ciowiied by an erect

style bearing a 5-lobed stigma at the tip.

Fruit— An ovoid, obscurely ribbed, apiculate, tawny-brown, pubescent, woody,

nut-like drupe, about the size of a pea, borne in cymose clusters on a long

stalk attached at the base to the persistent, leafy bract, usually persist-

ing on the trees far into the winter. Fruiting bract usually tapering or

stalked at the base. Drupe 1-celled and usually 1-seeded Ijy abortion.

Seed broadly ovoid, about Vk of '"^n inch long.

Winter characters— Twigs rather slender, zigzag, glabrous, lustrous, bright

red. becoming olive-red or covered with a gray, evanescent skin the second
season, marked with scattered, oblong lenticels. Terminal bud lacking.

Lateral buds ovate, acute, lopsided, divergent, dark red or greenish red,

smooth or somewhat pubescent at the Jipex, Vs-Tf, of an inch long.

A'isible bud-scales. 2-3. thick, rounded at the back, inserted separately.

Mature bark thick, light brown, divided by deep fissures into rounded,

anastomosing ridges which are scaly at the surface. Bark on young
stems dark gray and smooth.

Habitat— In ricli woods and Ic^amy soils usually in admixture with otlu'v

species. Thrives in moist, fertile, bottom-land forests.

Range — New Brunswick westward through southern Canada to Manitoba,
southward in tlic rnited States to Georgia and eastern Texas. Zones A.

B. and C.

Uses — A valuable timber species. Wood light, soft, mcMlcratcly strong, fine

textured and even-grained, light brown to nearly white, with thick, scarcely

distinguishable sapwood. Fsed extensively for crating, (dieap furniture,

wagons, woodenware, drawing boards, trunks, etc., where a soft, tough,

easily worked wood is desirable. Small (|uantities are manufactured into

paper pulji and e.xcelsior. The (lowers are nectariferous and are eagerly
sought by honey bees. The inner bark is tibroiis and mucilaginous and is

sometimes manufactured into cordage. The tree possesses orimmental
value and is to be rcM'oniintMidcd for planting in the nortli(M-ii states.



Basswood, Linden
Tilia Michairsii Sarg. [Tilia negleeta Spaeh.]

1. A branch showing inflorescences and ma-
ture leaves x Vj

2. A flower, lateral sectional view x 4

3. A fruit-cluster with leafy bract x Vi
4. Fruit, lateral sectional view x 3
5. Winter twig x Vn
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TILIACEAE

Tilia Michauxii Sarg. [Tilia negleeta Spach.]

Basswood, Linden

Habit— A large tree beeomng under favorable conditions 70-80 feet in height

^^ith a trunk diameter of 2-3 feet. In habit it resembles Tilia anwricanc

L. and is seldom distinguished from it by lavmar..

Leaves — Alternate, broadly ovate usually 5-6 inches long, abruptly acumin-

ate or acute at the apex, cordate or truncute and very oblique at the base,

sharply serrate with glandular teeth, at maturity thick, dark green, lus-

trous, glabrous or sparingly pubescent above, grayish green and rather

densely pubescent with long hairs below and A\'ith prominent tufts of pale

hairs in the axils of the principal veins, borne on slender petioles IV^--

inches in length.

Flowers— Somewhat larger than those of TiJia americana and opening a few

davs latei, otherwise similar.

Fruit — Similar to that of Tilia americana but smaller (about ^4 of an inch

in diameter) and more globose.

Winter characters— The tree cannot be separated with certainty in Avinter

condition from Tilia americana. The branches are said to be smoother

and lighter colored than those of that species but this character should

be used with reservation in identification.

Habitat— similar to that of Tilia americana. Prefers the moist, well-drained

soils of rich woods in admixture with other species.

Range — Imperfectly known. Said to extend from southeastern Canada and

Now England southward into the Gulf states. Zones A, B, and C.

Uses — The wood is not distinguished in the trade from that of Tilia ameri-

cana and is put to the same uses. The tree is occasionally grown orna-

mentally.



White Linden, White Basswood
Tilia heterophvlla, var. Mii-liauxii Sarg.

1. A branch sliowins inflorescences and ma-
ture leaves X Vo

2. A flower, lateral sectional view x 4

3. A fruit-cluster with leafy bract x %
4. Fruit, lateral sectional view x 3
o. Winter twig x M>
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TILIACEAE

Tilia heterophvlla, var. Mieliauxii Sarg.

White Linden, White Basswood

Habit — Generally somewhat smaller than the American Linden. A tree

usually 50—60 feet in height with a trunk diameter of ;5-4 feet, under

favorable conditions occasionally 80 feet tall with a trunk -k feet through.

Bole straight, continuous into the crown, under forest conditions long

and columnar. Crowni at first dense and narrowly pyramidal, at length

becoming broad and rounded.

Leaves— Alternate, orbicular-ovate or oblong-ovate, 6-7 inches long, abruptly

acuminate at the apex, truncate or cordate and. very oblique at the base,

sharply serrate with short, slightly incurved, glandular teeth, at maturity

membranous, dark green and glabrous above, grayish-white pubescent

below, borne on slender petioles 2-3 inches in length.

Flowers — Appearing in July. Larger than those of the American Linden,

otherwise similar.

Fruit — Eesembles that of Tilia Michaujcii. Subgobose, rusty-tomentose,

about Vs of an inch in diameter, 1-celled and usually 1-seeded through

abortion.

Winter characters— Twigs generally more slender than those of the Bass-

wood, otherwise similar. Buds usually smaller than those of Basswood.

Bark not distinguishable from that of other basswood species.

Habitat — On limestone outcrops and in rich soils on moist slopes, growing

in tlie open or in forests in admixture with other species.

Range— Central Xew York southward along the Appalachians to northern

Alabama, westward to southern Indiana. Illinois and central Tennessee.

Zones A, B, and C.

Uses — The wood is not distinguished in the trade from that of Basswood. In

Xew York State this species does not attain the size of Basswood and

hence is less valuable. In West Virginia it is an important timber species.

Occasionally growTi for ornament.



Hercules' Club
Aralia spinosa L,

A portion of the infloi-pscence x 1

A perfect flower, lateral sectional view x 10
A portion of a compound leaf stiowing

leaflets x V2
Terminal portion of a fruit-cluster x V2

Fruit, apical sectional view
Fruit, apical view x 3
Seed, lateral view x 5
Winter twig x Vo

X 3
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ARALIACEAE

Aralia spinosa L.

Hercules' Club

Habit — A small tree of rapid growth, usually 20-35 feet in height with a

trunk 6-9 inches in diameter, often a shrub sending up coarse, vigorous

shoots 10-20 feet in height from stoloniferous roots. Crown flat-topped,

consisting of a few stout, spreading branches. Bole generally clean below.

Leaves — Alternate, clustered at the ends of the branches, odd-bipinnately

compound, 2-4 feet long, 2-21/^ feet wide, borne on long, stout, spinulose

petioles which are enlarged at the base and sheath the tmgs. Leaflets

opposite, short-stalked, broadly ovate to lanceolate, acuminate at the

apex, cuneate or rounded at the base, finely serrate, at maturity dark

green and glabrous above, paler, glabrous or somewhat pubescent and

often ^\it\\ prickles on the midribs beneath. Terminal leaflet long-stalked.

Flowers —• Appearing in late July and August, perfect or staminate by

abortion, about 1/16 of an inch long, borne on slender, straw-colored

pedicels in panicled umbels the branches of which are pale brown, bracteo-

late and puberulous, the whole forming a terminal paniculate cluster 3-4

feet long. Terminal clusters solitary or 2-3 together above the spreading

leaves. Calyx-tube adherent to the ovary, the limb minutely 5-toothed.

Petals 5, white, ovate, obtuse, inserted by a broad base on the margin of

tlie disk. Stamens 5, alternate with and about equalling the petals, with

slender filaments and ovate anthers. Pistil consisting of an inferior

,5-celled ovary surmounted by 5 connivent styles crowned with capitate

stigmas.

Fruit— An ovoid, 5-angled, black berry about ^4 of an inch in diameter,

capped by the blackened, persistent styles. The fruit ripens in late

August and September. Seeds oblong, rounded at the end, embedded in

the thin, purple, very juicy flesh.

Winter characters— Twigs very coarse, l^-l inch in diameter, pale orange,

lustrous, lenticellate, characteristically armed with stout, irregularly

scattered prickles. Leaf-scars narrow, nearly encircling the twig, with a

suigle row of bundle-scars. Termin.al bud conical, obtuse, chestnut-brown,

%-% of an inch long. Lateral buds much smaller, flattened, appressed.

triangular. Mature bark thin, brown, separated by shallow depressions

into broad, anastomosing ridges. Inner bark yellow.

Habitat— Fertile bottom-lands and moist or wet woodland slopes. Occa-

sionally found as an "escape" in dumps and waste places.

Range— Southern New York westward through southern Indiana and Illinois

to Missouri, southward to Florida and eastern Texas. Zones A and B.

Uses— Of little economic importance aside from its ornamental value. It is

a short-lived tree of rapid growth and grotesque habit and is extensively

planted for ornament in regions where it is hardy. The bark of the root

and the berries possess some medicinal virtues.



Flowering Dogwood
Coruus floiida L. [Cyuoxyloii floridum (L.) Kafinesque]

1. A twig-tlp showing- terminal inflort'scence 4. Drupe, lateral sectional view x 3
X Vo o. Pit, lateral view x 3

-. A flower, lateral sectional view x 3 ti Winter twig x i^

3. A branch showing mature leaves and fruit
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CORNACEAE
Conius florida L. [Cynoxylon floridum (L.) Eafinesque]

Flowering Dogwood
Habit — A low. bushy tree 15-30 feet in height with a trunk diameter of

6-10 inches, under optimum conditions occasionally 35-40 feet tall with
a trunk 12-18 inches in diameter. Trunk short, with little taper, often
oblique, abruptly breaking up 6-10 feet above the ground into a number
of stout, elongated, wide-spreading limbs which form a broad, low. flat-

topped crown.

Leaves— Opposite, clustered near the ends of the branches, ovate to elliptical

or oval with prominent arcuate veins, 3-5 inches long, acute at the apex,
euneate at the base, entire or remotely crenulate, at maturity thick, light

green with scattered hairs above, paler and puberulous below. Petioles

grooved, V2-% of an inch long.

riowers— Appearing in May and June when the leaves are about half grown,
sessile in the axils of small, deciduous bracteoles, the whole forming a
dense, terminal head surrounded by an involucre of 4 large, white or

pinkish white, obovate, notched, petaloid bracts. Inflorescence 2-4 inches

in diameter when fully expanded ; individual flowers about % of an inch

across at anthesis. Calyx slightly urceolate, puberulous, soniow!i:it

4-angled and 4-lobed at the top, adherent to the ovary. Petals 4, ligulate,

reflexed after anthesis, inserted with the stamens at the top of the ovary.

Stamens 4. exserted, with slender fllaments and oblong anthers. Pistil

consisting of an inferior 2-celled ovary crowned with a slender filiform

style and capitate stigma.

Fruit — A bright scarlet, ovoid drupe, about % of an inch long, crowned
with the persistent calyx and withered style, borne in clusters of 3 or

more and surrounded at the base by the remnants of abortive flowers.

Drupes mature in September and October. Pit ovate, 2-celled. grooved

on one side.

Winter characters— Twigs slender, red or yellowish green, usually appearing

somewhat mealy from minute, closely appressed pubescence. lieaf-scars

decurrent, with V-shaped notch between, those on the older growth nearly

encircling the twig. Terminal buds of two sorts. Terminal leaf-bud flat-

tened, conical, covered by a single pair of bud-scales. Terminal flower-

buds subglobose. covered by 4 scales which enlarge and turn white in the

spring. Lateral biids minute, covered by the persistent bases of the leaf-

stalks. Mature bark dark brown to black, broken into quadrangular
scales, resembling alligator leather.

Habitat— Attains its best development on rich, well-drained soils along

streams and on moist slopes, generally in the shade of other species.

Common in open woodland on rocky slopes and ridges.

Range — Central New England westward through New York and southern

Ontario to Missouri, southward to Florida and eastern Texas. Zones A,

B, and C.

Uses— "Wood hard, heavy, strong, close-grained, light reddish brown, with

^^ide, paler sapwood. Largely used in turnerj', for shuttles, wheel hubs,

tool handles, and occasionally for engraving. It is prized as an orna-

mental tree because of its unusual form and showj' flowers and fruits.

A form ^\ith bright pink or red flowers is extensively propagated.



Blue Dogwood, Alternate-leaved Dogwood
Corniis alternifolia L. f.

1. Portion of a twig showing inflorescence 3. A branch showing mature leaves ami fruit

and leaves x % x V^

2. A flower with two petals removed, lateral 4. Dri j e, lateral sectional view x 3
view X 4 5. Pit. lateral view x 3

6. Winter twig x i^
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CORNACEAE

Coruus alteruifolia L. f.

Blue Dogwood, Alternate-leaved Dogwood
Habit— A small tree 20-30 feet in height «'ith a trunk diameter of 6-8 inches

or occasionally a foot through, commonly a tall shrub. Trunk short,

beginning to di\-ide 2-6 feet above the ground. Crow-n broad, deep, flat-

topped, ha\dng a storied appearance o^^•ing to clusters of branches which

radiate out from the stem at intervals in horizontal planes.

Leaves— Alternate or subopposite, clustered near the branch-tips, ovate,

elliptical or oval, 3-.5 inches long, acuminate at the apex, cuneate or

rounded at the base, obscurely crenulate. at maturity membranous, yel-

lowish green and glabrous or sparingly pubescent above, pale and

appressed pubescent beneath, borne on slender pubescent grooved petioles

1^4-2 inches long.

Flowers— Appearing in May and June after the leaves, borne on slender,

jointed pedicels in flat, puberulous, many-flowered cymes 1^-2 14 inches in

diameter terminal on short, leafy, lateral branchlets. Individual flowers

creamy-white, about 14 of an inch long. Calyx oblong, pubescent, con-

stricted above and obscurely toothed. Petals 4, oblong, obtuse, reflexed

after anthesis, inserted with stamens at the top of the ovary. Stamens

4r, exserted. with slender filaments and oval anthers. Pistil consisting of

an inferior, 2-celled ovary, surmounted by a columnar style and terminal

stigma.

Fruit— A bluish black, subglobose drupe, about % of an inch in diameter,

tipped by the remnant of the style, borne in loose, spreading, red-stemmed

clusters. Ripens in October. Pit obovoid, longitudinally many-grooved,

2-celled.

Winter characters— Twigs rather slender, elongated, glabrous and often

lustrous, green or greenish brown, ill-scented and bitter to the taste when

broken. Buds alternate or subopposite, oval, acute, chestnut-brown, Avith

2-3 visible scales. Mature bark thin, reddish brown, smooth or divided

by shallow, vertical fissures into narrow, interrupted ridges.

Habitat — Rich, well-drained soils along the borders of forests, fence rows,

and stream courses, usually in admixture ^^^th other species. Tolerant of

shade.

Range — Xova Scotia westward through southern Ontario to Minnesota,

southward to northern Alabama and Georgia. Zones A, B, C, and D.

Uses — Of no economic value aside from its use as an ornamental species.

It is occasionally propagated in the eastern United States because of its

unusual form, profusion of its blossoms and fruit, and the beauty of its

autumnal coloration.



Black Gum, Pepperidge, Tupelo
Xvssa sylvatiea Marsh. [Xyssa multiflora Wang.]

1. A twig showing stamiiuite inflorescences o. A branch showing mature leaves and fruit

and immature leaves x V2 x %
2. A staminate flower, lateral view x 6 (J. Drupe, lateral sectional view x 2

3. A twig showing pistillate inflorescences 7. Pit. lateral view x 2
and immature leaves x % 8. Winter twig x 14

1. A pistillate flower, lateral view x 6
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CORNACEAE
Nyssa sylvatica Marsh. [Xyssa multiflora Wang.]

Black Gum, Pepperidge, Tupelo

Habit— In New York State generally a medium-sized tree 40-70 feet in
height vrith a trunk diameter of 1-3 feet, farther south occasionally 100
feet tall, at the northern limits of its range oft«n reduced to a shrub.
Trunk straight, continuous into the crown, clothed with tough, slender,

pendulous branches to mthin a few feet of the ground. Crown variable,

sometimes short, cylindrical and flat-topped, at others pyramidal, conical,

or inversely conical and flat-topped.

Leaves— Alternate, oval to obovat^, 2-5 inches long, acute at the apex,
cuneate at the base, entire or rarely coarsely dentate, at maturity thick,

dark green and lustrous above, paler and often hair^- below, borne on
ciliate petioles Vi-lVo inches long. Leaves turn . bright scarlet on the

upper side before falling in the autunui.

Flowers— Apearing in May and early June when the leaves are about half

grown, yellowish green, polygamo-dioecious, borne on long, slender, hairy

peduncles. Staniinate flowers in dense, many-flowered heads. Calyx
tubular, minutely 5-lobed. Petals ligulate. acute, thick. Stamens 5-10.

exserted in the sterile flower, sessile or wanting in the fertile flower.

Fertile flowers in bracteolate clusters of 3. Calyx cylindrical, shallowly

5-lobed. Petals ovate, obtuse, blunt, much shorter than the calyx-tube.

Pistil consisting of an inferior 1-2-celled ovary surmoimted by a terete,

pointed style stigmatic toward the tip.

Fruit— An ovoid, dark blue drupe, from ^;{-% of an inch long, borne on

long, slender peduncles in clusters of 1-3, ripening in October. Flesh

thin, acid. Pit ovoid, slightly compressed. ^\'ith 10—12 low, longitudinal

ribs.

Winter characters — Twigs slender, smooth, grayish to reddish brown, with

numerous lateral, short, slow-growing spurs crowded with leaf-scars. Pith

diaphragmed-stuffed. Buds ovate, acute, smooth, reddish brown, about

% of an inch long, with 3-5 A-isible scales. Mature bark thick, grayish,

di\"ided by deep fissures and interrupted ridges into quadranglar or

hexagonal blocks, resembling alligator skin.

Habitat ^— This species is widely disseminated by birds and grows on a variety

of hal)itats. It attains its best development along stream courses and

about the margins of ponds and sluggish streams, but thrives on hillsides

and in abandoned pastures.

Range— Southern Maine westward througli southern Ontario to central

Michigan and southeastern Missouri, southward to Florida and eastern

Texas. Zones A. B, and C.

U-ses— A timber species of secondary importance. Woo<l heavy, soft, strong,

verv tough, not durable, difficult to season, pale yellow or nearly white

with thick, paler sapwood. Largely used as '
' thin

'

' lumber in the manu-

facture of egg- and orange-crates. The toughness of the wood renders it

valuable for Avheel hubs, rollers, etc. When treated, it is suitable for

railroad ties.



Rhododendron, Great Laurel

Rhododendron maximum L.

1. A flowering branch x % 4. Fruit, lateral view x IVz
'2. A flower, lateral sectional view x 2 5. Seed x 15
3. A branch showing mature leaves and fruit
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ERICACEAE

Rhododendron maximum L.

Rhododendron, Great Laurel

Habit— A shrub 5-12 feet tall, or southward in the mountains becoming a
bushy tree 30-35 feet in height with a trunk 10-12 inches in diameter.
Trunk generally short, crooked, ascending or often prostrate. Branches
stout, contorted, forming a bushy, round-topped crown.

Leaves— Alternate, persistent, clustered near the branch-tips, ovate-lanceo-
late or obovate-lanceolate, 4-12 inches long, l%-2i/4 inches wide, acute
at the apex, cuneate or rounded at the base, entire and somewhat revolute
on the margin, at maturity thick, coriaceous, dark green and lustrous
above, pale whitish below, borne on stout petioles 1-1^/^ inches in length.

Flowers— Appearing in June and July from separate flower-buds formed the

previous summer, sho^vy, perfect, pale rose to white in color, borne on

slender, glandular-pubescent, pink pedicels in 16-24-flowered umbellate

clusters 4-5 inches in diameter. Caljrx light green, puberulous, persistent

in fruit, with 5 oblong, rounded, rather remote lobes. Corolla campanu-
late, puberulent in the throat, gibbous posteriorly, cleft to the middle

into oval, rounded lobes, the upper one yellow-spotted on the inner face.

Stamens 8-12, of varying length, consisting of filaments which are flat-

tened below and bearded with stiff white hairs, and white, oval anthers.

Pistil consisting of an ovate, green, glandular-pubescent ovarj', termi-

nated by an elongate, slender, declined style, and terminal, scarlet stigma.

Fruit— An oblong-ovoid, dark reddish brown, glandular-hispid capsule, about

1/4 of an inch long, subtended at the base by the persistent calj-^x and

croA\Tied with the persistent style. In the autumn the capsule splits

septicidally into 5 carpels which separate from the persistent central axis

and open doAvn the inner side. Seeds oblong, flattened, winged at the

ends. Capsules persist on the twigs until the following season.

Winter characters — Twigs stout, dark green, glabrous, becoming bright red-

dish brown the second year. Leaf-buds conical, dark green, covered mth
many closely imbricated scales. Flower-buds usually terminal, cone-

shaped, I-IV2 inches long, covered with many imbricated, ovate scales.

Mature bark thin, reddish brown, peeling off at the surface into thin

scales.

Habitat— At the northern limits of its range, confined to cold, springy

swamps. Farther south it is found in moist, shady situations along the

precipitous banks of mountain streams and in hilly woods at elevations

up to 3000 feet.

Range— Nova Scotia westward to the northern shores of Lake Erie, south-

ward along the mountains to Georgia and Alabama. Zones A and B.

Uses— The Great Laurel is of distinct ornamental value because of its large,

coriaceous, persistent leaves and showy flowers. It is often collected in

carload lots directly from the woods and used extensively in moist, pro-

tected situations in park planting. Like the Mountain Laurel, it will

not thrive on limestone soils. Wood heavy, hard, close-grained. Occa-

sionally used in engraving as a substitute for boxwood, for tool

handles, etc.

11



Mountain Laurel

Kalmia latifolia L.

1. A flowering branch x % 4. Fruit, lateral view x 2

2. A flower, lateral sectional view si u. t»eea x lu

:; A branch showing mature leaves and fruit

s 1^
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ERICACEAE

Kalmia latifolia L.

Mountain Laurel

Habit— Generally a shrub 5-20 feet in height with a stem 1-6 inches in

diameter, farther south at its optimum range occasionally 30-40 feet in

height vrith a trunk 18-20 inches through. Trunk short, stout, often

oblique, usually forking into a number of divergent branches which form
a compact, round-topped cro'rni.

Iieaves— Alternate or occasionally opposite or in whorls of 3, persistent,

oblong or elliptic-lanceolate, 3-4 inches long, acute and sometimes bristle-

tipped at the apex, euneate at the base, entire, at maturity thick, coria-

ceous, dark green and rather dull above, yellowish green and paler below,

borne on stout petioles about % of an inch in length, falling during
their second summer.

Flowers— Appearing in May and Jime from separate flower-buds formed the

previous summer, showy, perfect, borne on red or green scurfy pedicels

in terminal, compound, many-flowered corymbs about 4 inches in diameter.

Calyx di^•ided nearly to the base into 5 narrow, acute, green lobes which
persist in fruit. Corolla white or rose-colored, rotate, with 10 pouches

below the 5-parted limb. Limb divided into 5 ovate, acute lobes. Stamens
10, hypogynous, shorter than the corolla, with filiform filaments and
oblong anthers. Prior to anthesis the anthers are held in the corolla-

pouches. At anthesis the "bowed" filaments straighten elastieally, rais-

ing the anthers aloft and catapulting the poUen from terminal pores.

Fruit— A globose, glandular-hispid, slightly 5-angled and 5-celled, woody
capsule, about 3/16 of an inch in dianiter, crowned by the persistent

style and subtended at the base by the persistent calyx, maturing in

September and October. At maturity the capsule splits septieidally into

5 carpels which separate from the persistent central axis and open down
the inner side by a narrow suture. Mature capsules persist on the plant

until the following year. Seeds oblong, numerous, minute, winged.

Winter characters— Twigs reddish green and lustrous, becoming bright red-

dish brown the second year. T^vig-tips often winter kiUing. Leaf-buds
ovate, small, acute, axillary. Flower-buds clustered above the leaf-bud,

stouter, covered by numerous, glandular-pubescent scales. Mature bark
thin, reddish brown, dissected by longitudinal fissures into narrow ridges

which flake into long scales at the surface.

Habitat— At the northern limits of its range, mainly confined to low. rich

bottom-lands, farther south thriving on rich, rocky hillsides, often ascend-

ing to elevations of several thousand feet and covering extensive tracts

in deciduous forests with a dense, almost impenetrable thicket.

Kange— New Brunswick westward through southern Ontario and Ohio,

southward along the mountains into the Gulf States. Zones A and B.

Uses— One of the most attractive shrubs of the eastern United States,

especially when it is covered with showy clusters of white or pink blos-

soms. It is easily raised from seed and may be readily transplanted. It

Avill not thrive on limestone soils. The addition of leaf-mold as a top

dressing to the soil is recommended. Hardy in shady or open situations

in central and southern New York.



Persimmon
Diospyros virgmiana L.

1 Portion of twig showing pistillate flowers 5. A branch showing mature leaves and fruit

2. A pf^ir^^S/Saf s^tional view 6. PrJ | cross section, ^,-- ^ ^

4 A staminate flower, lateral sectional view
X 2
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EBENACEAE

Diospyros virginiana L.

Persimmon
Habit— A small tree 40-50 feet in height with a trunk diameter of 6-12

inches, under optimum conditions occasionallT 100 feet tall ^\ith a trunk

2-3 feet in diameter Trunk slender, tapering, continuous into the crown,

short or in forest grown specimens often free of branches for 60-70 feet.

Crown cylindrical, with slender, spreading or drooping branches, becom-

ing broad and round-topped with age.

Leaves— Alternate, ovate or oval, 3-7 inches long, acuminate at the apex,

rounded or subeordate at the base, entire, at maturity thick, coriaceous,

dark green and lustrous above, paler and pubescent beneath, borne on

stout, pubescent petioles %-l inch in length.

Flowers— Appearing in May and June on the shoots of the year when the

leaves are partly grown, yellowish green, dioecious, the staminate in

2-3-flowered, pubescent, pedunculate cymes, the pistillate solitary and

borne on short, recurved pedicels. Calyx deeply 4-lobed the lobes ovate,

acute, accrescent under the fruit. Corolla tubular or somewhat urceolate,.

with 4 short, reflexed lobes at the top. Stamens 16 in the staminate

flower, inserted in 2 sets, Avith short filaments and sagittate anthers;

stamens 8 in the fertile flower, generally abortive. Pistil consisting of a

conical ovary which is pilose toward the top, surmounted by 4 slender

styles bearing 2-lobed stigmas.

Fruit— A depressed-globose or somewhat obovate-oblong, glaucous, pale

orange-colored and often red-checked berry, 1-1% inches in diameter,

subtended by the four, accrescent cah-x-lobes, borne on a short, thick,

woody stalk. Seeds 1-8, oblong, compressed, embedded in the juicy,

astringent flesh which becomes sweet and yellowish brown as the fruit

ripens in the late fall.

Winter characters— Twigs slender, astringent, pubescent or glabrous,

orange-lentieellate, grayish or light brown becoming darker the second

year. Terminal bud absent. Lateral buds ovate, acute, about % of aji

inch long, covered by 2 dark reddish brown or purplish scales. Mature

bark thick, dark reddish bro-s\-n to dark gray or nearly black, divided by

deep fissures into small blocks which are scaly at the surface.

Habitat— Dry sandy soils in open woods, or on the deep moist soils of river

bottoms, especially in the South.

Range— Connecticut westward to southern Iowa, south to Florida and Texas.

Kestricted in New York State to the vicinity of New York City. Zone A.

yses— Wood hard, heavy, fine-textured, dark brown or nearly black with

thick, paler sapwood. Used in the manufacture of shoe lasts, shuttles,

sporting and athletic goods, etc. The fruit which is edible but very

variable in its astringent qualities, is to be found in the markets of our

southern cities in season.



White Ash
Fraxinus americana L.

1 A twig-tip showing staminate inflorescences 4. A pistillate flower, lateral view x 5

and immature leaves x 1 5. A mature leaf x %
2. A staminate flower, lateral view x 5 6. Portion of fruit cluster x Vs.

3. Portion of twig showing pistillate inflores- 7. Winter twig x %
cence x 1
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OLEACEAE

Fraxinus americana L.

White Ash
Habit — A valuable timber species attaining a height of 70-80 feet with a

trunk diameter of 2-3 feet, under favorable conditions sometimes 120 feet

in height with a trunk 5-6 feet in diameter. In the forest the trunk is

tall, straight, and massive, and bears a narrow, reduced, pyramidal crown.
When growing in the open the crown is broadly pyramidal or oblong and
round-topped, and often extends nearly to the ground.

Leaves— Opposite, odd-pinnately compound, 8-15 inches long, borne on stout,

grooved petioles, consisting of 5-11 stalked leaflets arranged, except for

the terminal, in pairs along the rachis. Leaflets ovate to ovate-lanceolate,

generally falcate, 3-5 inches long, attenuate at the apex, unequally
cuneate or rounded at the base, obscurely crenulate-serrate, at maturity
thick, dark green, glabrous and often somewhat lustrous above, pale

white and glabrous or pubescent below.

Flowers— Appearing in May before the leaves, dioecious, the staminate in

dense, purplish red clusters, the pistillate in rather open panicles. Calyx
campanulate, inconspicuous and obscurely 4-lobed in the sterile flower,

conspicuous and deeply 4-lobed in the fertile flower. Corolla lacking.

Stamens 2 (occasionally 3), with large oblong-ovate, apiculate anthers

and short filaments. Pistil consisting of an ovate ovary contracted above
into an attenuate style bifurcated into stigmatic lobes.

Fruit— An oblong or linear-spatulate, light brown samara, 1-2 inches long,

consisting of a basal, terete, many-rayed, seed-bearing portion prolonged

above into a wing which is pointed or emarginate at the apex and about

% of an inch in diameter. The samaras are borne in dense, drooping
panicles 5-7 inches long which generally persist into the winter.

Winter characters— Twigs opposite, stout, flattened at the nodes, glabrous,

lustrous or covered with a slight bloom, grayish bro^vn, marked with

scattered pale lenticels and prominent, semi-orbicular leaf-scars. Termi-

nal bud hemi-spherical or broadly ovate and obtuse, rusty-brown to

brownish black, scurfy or slightly doAvny, about Vs of an inch long.

Visible scales 2-3 pairs. Lateral buds smaller, with blunter bud-scales.

Superposed buds present on vigorous shoots. Mature bark rather thick,

grayish brown, divided by deep narrow fissures into anastomosing ridges

which are flattened, transversely checked, and scaly at the surface.

Habitat— Attains its best development in rich, moist, well-drained woods in

admixture with other species. Common in rolling country in fields, pas-

tures, and along fence rows and stream courses.

Bange— Nova Scotia westward through southern Canada to Minnesota, south

to Florida and eastern Texas. Zones A, B, C, and D.

Uses— A valuable timber species. "Wood hard, heavy, strong, close-grained,

tough, elastic, bro^NTi with wide, paler sapwood. Extensively used in the

manufacture of tool handles, agricultural implements, furniture, automo-

biles, refrigerators, woodenware, novelties, etc. White Ash is of rapid

growth, relatively immune from fungal diseases, and is to be recommended
for reforestation in admixture with other species. Often planted as a

shade and ornamental tree and hardv under adverse conditions.



Red Ash
Fraxintis pennsylvanica Marsh. [Fraxinus pubescens Lam.]

1. A twig-tip showing staminate inflorescence
and unfolding leaf-buds x 1

2. A staminate flower, lateral view x 5
3. Portion of twig showing pistillate inflores-

cence X 1

4. A pistillate flower, lateral view x 5
5. A mature leaf x %
6. Portion of fruit cluster x %
7. Winter twig x y^
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OLEAGEAE

Fraxdnus pennsylvanica Marsh. [Fraxinus pubescens Lam.]

Red Ash

HaTjit— A small or medium-sized tree generally 30-60 feet in height vrith a

trunk diameter of 6-18 inches, under favorable conditions occasionally

70 feet in height and 3-4 feet in diameter. Bole similar to that of White

Ash but more slender and sometimes buttressed at the base. Crown com-

pact, irregular, consisting of numerous, upright branches.

Leaves— Opposite, odd-pinnately compound, 7-12 inches long, borne on stout,

pubescent petioles, consisting of 7-9 stalked leaflets arranged, except for

the terminal, in pairs along the pubescent raehis. Leaflets oblong-

lanceolate to ovate, 3-5 inches long, attenuate at the apex, unequally

cuneate at the base, obscurely serrate, at maturity thin, light yellow-

green and glabrous above, pale silky-pubescent below.

Flowers— Appearing in May before or with the leaves, dioecious, the stanu-

nate in dense, purplish red clusters, the pistillate ia open, greenish red

panicles. CaljTC cup-shaped, minute, obscurely toothed in the staminate

flower, urceolate, more prominently lobed and closely appressed to the

ovary in the pistillate flower. Corolla lacking. Stamens 2, with linear-

oblong, apiculate anthers and short filaments. Pistil consisting of an

ovate ovary prolonged above into an elongated style bifurcated at the

apex into green stigmatie lobes.

Fruit— An oblong-spatulate or spatulate, light brown, samara, 1-2 inches

long, consisting of a slender, basal, terete, many-rayed body prolonged

above into a thin, decurrent -wing with rounded or acute apex. Wing as

long or longer than the body. Samaras borne in open, pubescent panicles

which persist into the winter.

Winter characters— Twigs opposite, rather slender, flattened at the nodes,

ashy-gray or pale reddish brown, generally densely velvety-pubescent and

marked with conspicuous semi-circular leaf-scars. Terminal bud ovate,

acute, rusty-brown and tomentose, smaller than that of White Ash.

Lateral buds smaller, -with rounded bud-scales. Visible scales 2 pairs.

Mature bark thin, grayish brown, similar to that of White Ash but more

shallowly furrowed.

Habitat— Swampy situations along sluggish rivers and lakes, often on lands

inundated for a portion of each year, occasionally at higher elevations

along stream courses.

Range— ISTew Brunswick westward through southern Ontario to Minnesota,

southward into the Gulf States. Zones A, B, and C.

Uses — Wood hard, heavy, medium strong, brash, light brown with thick,

paler sapwood. Inferior to that of White Ash but used for the same

purpose and often confounded with it in the trade. Occasionally planted

for ornament but not superior to White Ash except on moist sites.



Green Ash

Fraxinus penusylvanica, var. lanceolata (Borkh.) Sarg. [Fraxinus lanceolata

Borkh. ; Fraxinus viridis Michx. f.]

1 Portion of twig showing staminate inflores- 4. A pistillate flower, lateral view x 5

cenoe x 1 •"' -^ mature leaf x %
'2. A staminate flower, lateral view x 5 'l. Portion of fruit cluster x V2

a. Portion of twig sliowing pistillate inflores 7. \^ inter twig x Vi

cence x 1
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OLEACEAE

Fraxinus pennsylvanica, var. lanceolata (Borkh.) Sarg. [Fraxinus lanceolata

Borkli. ; Fraxinus viridis Michx. f.]

Green Ash

Habit— Similar to that of Eed Ash. A small or medium-sized tree 30-60

feet in height with a trunk diameter of 1-3 feet. In the open the crown

is broad and round-topped, and extends to within 6-8 feet of the ground.

Trees in bottom-land forests have slender boles and high, reduced crowns.

Leaves— Opposite, odd-pinnately compound, 8-12 inches long, borne on stout,

glabrous petioles, consisting of 5-9 stalked leaflets arranged, except

for the terminal, in pairs along the smooth rachis. Leaflets lanceolate

or ovate-lanceolate, 3-5 inches long, attenuate at the apex, cimeate at the

base, sharply serrate, at maturity thin, bright green, glabrous, and some-

w^hat lustrous on both sides.

Flowers— Appearing in May before or vcith the leaves, dioecious, the stami-

nate in purplish red clusters which are usually less dense than those of

Eed Ash, the pistillate in open, greenish red panicles. Calyx cup-shaped,

obscurely toothed in the staminate flower, cup-shaped with jagged, more

prominent lobes in the pistillate flower. Corolla lacking. Stamens 2, with

linear-oblong, emarginate anthers and short filaments. Pistil consisting

of an ovate ovary prolonged above into an elongated style bearing 2

stigmatic lobes at the apex.

Fruit •—
• Similar to that of Red Ash. An oblong-spatulate or spatulate, light

brown samara, 1-2 inches long, with slender, terete, many-rayed body and

terminal, decurrent wing. Fruiting panicles open, glabrous, persisting

into the winter.

Winter characters— T-\vigs opposite, rather slender, spreading, flattened at

the nodes, glabrous, ashy-gray, marked by scattered lenticels and semi-

circular leaf-scars. Terminal bud ovate, acute, flattened, rusty-tomentose,

larger than the lateral buds. Visible scales 2 pairs. Mature bark thin,

ashy-gray, with narrow fissures and narrow, anastomosing ridges.

Habitat— Similar to that of Eed Ash. Damp situations along stream courses,

lake shores and bottom-lands.

Range— New York westward through the Lake States to Saskatchewan and

the eastern slopes of the Eocky Mountains, southward into the Gulf and

Border spates. Eare in the eastern part of its range but common in the

Mississippi basin. Zones A, B and C.

Uses— Wood hard, heavy, strong light bro^^-n with thick, paler sapwood.

Used for the same purposes as that of White Ash and not distinguished in

the trade. Extensively planted as a shade and ornamental tree through-

out the Central States.



Black Ash
Fraxinus nigra Marsh. [Fra^xinus sambueifolia Lam.]

1. Portion of twig showing staminate inflores-
cences X 1

2. A staminate flower, lateral view x 5
3. Portion of twig showing pistillate inflores-

cence X 1

4. A pistillate flower, lateral view x 5

.5. A mature leaf x %
6. Portion of fruit cluster x V2
7. Winter twig x %
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OLEACEAE

Fraxinus nigra Marsh. [Fraxinus sanibucifolia Lam.]

Black Ash
Habit— Generally a medium-sized tree 40-70 feet in height with a trunk

diameter of 1-1% feet, under optimum conditions occasionally 80-90 feet

tall with a diameter of 30 inches. Trunk tall, slender, bearing a high,

narrow, shallow crown of numerous, ascending branches. In the open

the tree is usually shorter with a round-topped crov^Tx which extends

nearly to the ground.

Leaves— Opposite, odd-pinnately compound, 10-16 inches long, borne on

stout pale petioles, consisting of 7-11 leaflets sessile and arranged in pairs

along the rachis except for the stalked terminal one. Leaflets oblong-

lanceolate, 3-5 inches long, acute at the apex, unequally cuneate or

rounded at the base, remotely serrate, at maturity thin, dark green and

glabrous above, paler and glabrous below aside from tufts of rufous hairs

along the midrib.

Flowers— Appearing in IMay before the leaves, polygamous the staminate in

dense, dark purplish clusters, the pistillate in elongate, rather open pani-

cles. Perianth wanting. Stamens 2, vrith large, oblong, apieulate, dark

purple anthers and short filaments. Pistil consisting of an ovate, gla-

brous ovary which gradually narrows above into a slender style bifur-

cated at the apex into broad, purple stigmas. Two stamens or staminodia

are usually inserted below the pistil.

Fruit— A lanceolate-oblong or linear-oblong, light brown samara, 1-2 inches

long, consisting of a basal terete or somewhat flattened, seed-bearing por-

tion terminated above by a conspicuously notched wing. The samaras

are borne in open panicles and mature in early autumn.

Winter characters— Twigs stout, glabrous, ashy-gray or pale orange, marked

by conspicuous, scattered lenticels and large, suborbicular leaf-scars.

Terminal bud ovate, acute, black, i/4-% of an inch long. Lateral buds

broadly ovate, acute, dark brovraish black and slightly puberulous, much

smaller than the terminal bud. Visible bud-scales 1-2 pairs. Mature

bark thin, ashy-gray to nearly black, divided by shallow anastomosing

fissures into narrow, scaly and somewhat corky ridges.

Habitat — In low, wet woods on bottom-lands or along sluggish rivers, at

higher elevations along cold, mountain streams and in deep, poorly

drained swamps.

Range —• Southern Newfoundland westward through Canada and the northern

border states to Manitoba and North Dakota, southward at higher eleva-

tions to Virginia and Arkansas. Zones A, B, C, and D.

Uses— Wood heavj-, rather soft and weak, tough, coarse-grained, durable,

dark bro^vn with thin, paler sapwood. Because of its toughness the wood

is used for hoops, chair bottoms, baskets, and for interior finish in houses.

This species is occasionally grown ornamentally in swampy situations but

is not to be recommended for this purpose.



Paulownia
Paulo-miia tonientosa (Tliuub.) Steud. [Bignonia tomentosa Thuiig. ; Paul-

owiiia imperialis Sieb. and Zue.]

1. A portion of an inflorescence x %
2. A flower, lateral sectional view x 1
3. A mature leaf x %
4. Cluster of capsules x V2

5. Capsule, cross section, showing placentae
and seeds x %

6. Winged seed, lateral view x 5
7. Winter twig x %
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SCROPHULARIACEAE

Paulownia tomentosa (Thimb.) Steud. [Bignonia tomentosa Tliimg. ; Paul-
ownia imperialis Sieb. and Zuc]

Paulownia

Habit— A low, ^vide-spreadiug tree 20-40 feet in height with a trunk 1-3

feet in diameter. Bole short, dividing 5-8 feet above the ground into a
few stout, spreading limbs which form a broad, flat-topped crown.

Leaves— Opposite, broadly ovate, 5-8 inches long or on vigorous shoots much
larger, acuminate at the apex, cordate at the base, entire or 3-lobed, at

maturity thick, dark green and nearly smooth above, paler and tomentose
beneath, borne on stout, terete petioles 3-5 inches in length.

Flowers— Appearing in May before the leaves imfold, perfect, showy, frag-

rant, l%-2 inches long, borne on stout, pubescent pedicels in terminal,

upright panicles, 8-12 inches long. Calyx rusty-tomentose, deeply 5-cleft,

persistent in fruit, the lobes short and acteu. Corolla pale violet, pubes-

cent without, irregular, the tube enlarged above and divided into 5 spread-

ing, rounded, somewhat unequal lobes. Stamens 4, inserted on the corolla

tube, included, didjTiamous, with slender filaments and wide-spreading

anther-sacs. Pistil consisting of an ovate, 2-celled ovary surmounted by

a filiform style somewhat thickened at the apex and stigmatic on the

inner side.

Fruit— A leathery, olive-brown or bronze, broadly ovoid, pointed capsule,

1-2 inches long, %-l inch thick, shallowly longitudinally grooved on

either side, subtended by the persistent calyx. At maturity the capsule

opens by 2 loculicidal sutures to set free the numerous, small, lace-winged

seeds. Opened capsules persist on the branches throughout the winter.

Winter characters — T^vigs stout, glabrous, greenish brown, conspicuously

marked with large, nearly orbicular, elevated leaf-scars and prominent

lentieels, at length dark brown. Flower-buds ellipsoid, pubescent, nearly

% of an inch long, preformed the previo4.is season, borne in large, upright,

paniculate clusters. Leaf-buds semi-circular, compressed, light brown, %
of an inch long^ the bud-scales spreading at the apex of the bud. Pith

diaphragmed. Mature bark rather thick, dark grayish brown, mottled

with shallow, grayish white, anastomosing fissures.

Habitat— In waste places about the habitations of man. Prefers deep, rich,

moist soils.

Range— Xew York City southward to Florida and western Texas. Intro-

duced from the Orient and now naturalized as far north as the latitude

of ZSTew York City. Zone A.

XJses— Propagated in the eastern United States for its large, showy, fragrant

flowers and large leaves which give a tropical effect. It will not flower

beyond the latitude of New York City. Farther north it usually ^\'inter-

kills to the ground each season but will continue to send up vigorous

sprouts for a number of years. The soft, light wood is prized in the

Orient.
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Catalpa, Indian Bean
Catalpa bignonioides Walt. [Catalpa Catalpa (L.) Karst.]

1. A portion of an inflorescence x V-
2. A flower, lateral sectional view £ %
3. A mature leaf x %

4. Portion of fruit cluster x Va
5. Winged seed x %
6. Winter twig x %
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BIGNONIACEAE

Catalpa bignonioides Walt. [Catalpa Catalpa (L.) Karst.]

Catalpa, Indian Bean

Habit— In New York State generally a small tree 20-40 feet in height with
a trunk 6-15 inches in diameter, farther south in its natural range occa-

sionally 60 feet in height with a trunk diameter of 3-4 feet. Bole short,

bearing a high, broad, symmetrical cro-\\Ti consisting of coarse, sparse

branches and dense foliage.

Leaves— Opposite or 3 at a node, broadly ovate, 5-6 inches long, 4-5 inches

^^dde, acute at the apex, rounded or cordate at the base, entire or some-

times laterally lobed, at maturity thin, light green and glabrous above,

paler and pubescent below, borne on stout, terete petioles 5-6 inches in

length.

Flowers— Appearing in June and early July after the leaves, perfect, showj,

borne on slender pubescent pedicels in terminal, many-flowered, compact
panicles 8-10 inches long. Calyx green or purplish, i/^ of an inch long,

cleft nearly to the base into 2 broadly ovate, entire lobes. Corolla white

spotted vnth. purple, nearly 2 inches long, %vith broad, campanulate, flat

tube and spreading 5-lobed limb. Tube marked on the iimer surface of

the lower side with 2 rows of yellow blotches following 2 parallel ridges.

Stamens 2, slightly exserted, vdth flattened, tmsted filaments and oblong

anthers borne vis-a-vis on either side of the stigma. Pistil consisting of a

sessile, ovoid, 2-celled ovary, abruptly contracted into an elongate, filiform

style bifurcated at the tip into stigmatic lobes which are exserted above

the anthers.

Fruit— A linear, subterete, bright chestnut-bro^^•n capsule, 6-20 inches long,

%-% of an inch tliick at the center and tapering toward each end.

The capsules are borne in thick-stemmed, persistent panicles and remain

closed and persist on the trees until spring, finally splitting into 2 eon-

cave valves before falling to set free the seeds. Seeds numerous, oblong,

compressed, winged. The wings entirely surround the seed and are pro-

duced longitudinally into fringed ends.

Winter characters— Twigs stout, lustrous or somewhat glaucous, yellowish

brown, marked by numerous, large lenticels and raised, circular leaf-

sears, usually %\-inter-killing at the tip in New York State. Teitninal bud

absent. Lateral buds minute, hemi-spherical, chestnut-browTi, imbedded
in the bark, with loosely imbricated bud-scales. Pith large, white, homo-

geneous or chambered at the nodes. Mature bark thin, light bro-\vn tinged

with red, divided by shallow fissures into large, thin irregular scales.

Habitat— In New York State an "escape" in rich, moist soils about the

habitations of man. in its natural range along stream courses and river

banks, more rarely in drier situations.

Range— Western Georgia and Florida westward through Alabama and Mis-

sissippi. Now extensively propagated in all parts of the United States

east of the Rocky Mountains and hardy as far north as central New
England. Zones A and B.

Uses— Wood light, soft, not strong, coarse-grained. ver\' durable in contact

with the soil, light brown with narrow, nearly white sapwood. Used for

railroad ties, fence posts, poles, etc. Extensively propagated for orna-

ment in the parks and gardens of the eastern United States and in

Europe.



Hardy Catalpa, Cigar Tree

Catalpa speciosa Warder.

1 A portion of an inflorescence x %
2. A flower, lateral sectional view x %
3. A mature leaf x 1/2

Capsule X V2
Winged seed x
Winter twig x
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BIGNONIACEAE

Catalpa speciosa Warder.

Hardy Catalpa, Cigar Tree

Habit— In New York State generally a small or medium-sized tree 25-50 feet

in height Tiith a trunk 6-15 inches in diameter, farther west in the Ohio
basin reaching a height of 100 feet with a trunk diameter of 4 feet. In
the open the bole is short and bears a broad, spreading crown. Trees in

the forest possess tall, straight trunks and reduced crowns.

Leaves— Opposite or 3 at a node, broadly ovate, 8-1 -i inches long, 6-8 inches
wide, acuminate at the apex, rounded or cordate at the base, entire or
with 2-3 lateral teeth, at maturity thick, firm, dark green above, paler
and soft pubescent below, borne on stout, terete, pubescent petioles 4-6
inches in length.

Flowers— Appearing in June and early July after the leaves, perfect, showy,
borne on slender, purple pedicels in terminal, open, few-flowered panicles
5—6 inches long. Calyx purple about % of an inch long, divided to the
base into 2 ovate, apiculate divisions. Corolla white, spotted with purple,
2-2% inches long, with broad, campanulate, flat tube and spreading,
5-lobed limb. Tube marked on the inner surface of the lower side with 2

rows of yellow blotches following 2 parallel ridges. Stamens 2, slightly

exserted, with flattened, twisted filaments and oblong anthers borne vis-

a-vis on either side of the stigma. Pistil consisting of a sessile, ovoid,

2-celled ovary abruptly contracted above into a slender glabrous style

bearing 2 stigmatic lobes at the apex.

Fruit— A linear, subterete, dark brown capsule 8-20 inches long, %-% of
an inch thick at the center and tapering toward each end. The capsules
are borne in thick-stemmed persistent panicles and remain closed and
persist on the trees most of the winter, eventually splitting into 2 concave
valves before falling to loose the seeds. Seeds numerous, oblong, com-
pressed, -R-inged. The wings entirely surround the seed and are produced
longitudinally into fringed ends.

Winter characters— Twigs stout, smooth or somewhat do-\vny, often covered
A\'ith a slight bloom, reddish or yellowish brown, marked by numerous,
conspicuous lenticels and raised, circular leaf-scars, usually winter-killing

at the tip in New York State. Terminal bud absent. Lateral buds
minute, hemispherical, chestnut-bro^vn, imbedded in the bark. Bud-scales
loosely imbricated. Pith large, white, homogeneous or chambered at the
nodes. Mature bark, thin, reddish or grayish brown, broken by shallow
fissures into longitudinal, flat ridges.

Habitat— Prefers rich, moist soils along stream courses and on bottom-lands.
In New York State it occasionally becomes naturalized about door-yards
and abandoned homes.

Range— Eestricted in its natural range to central and southern Indiana and
Illinois, eastern IMissouri, northeastern Arkansas and western Kentucky
and Tennessee. Now widely propagated for ornament and timber in the

eastern United States. Zones A, B, and C.

Uses— Wood light, soft, not strong, coarse-grained, very durable in contact
with the soil, light bro^\'n \nth tliin, nearly white sapwood. Used for
railroad ties, fence posts, poles, etc. A profitable tree to grow in sections

where the climate is not too rigorous, but not to be recommended for
planting in New York State. Propagated as an ornamental tree both here
and abroad.



Nannyberry, Sheepsberry

Viburnum Lentago L.

1. A branch showing inflorescence and mature 4 Fruit, lateral sectional view x 2
leaves x % .".. I'it, lateral view x 2

2. A flower, lateral sectional view x 5 0. Winter twig x %
3. A fruit cluster x %
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GAPRIFOLIACEAE

Viburnum Lentago L.

Nannybeiry, Sheepsberry

Habit— Generally a shrub 10-15 feet in height, occasionally a buahy tree

20-30 feet in height with a trunk diameter of 6-10 inches. Trunk gener-

ally short, soon breaking up into slender, ascending, tortuous branches

R-hich form a wide, rounded top.

Leaves— Opposite, ovate to oval, 21^-5 inches long, abruptly acuminate at

the apex, narrowed or rounded at the base, sharply and finely serrate on

the margin, at maturity thick, bright green and lustrous above, yellowish

green, dark punctate, and smooth below, borne on grooved, often winged

petioles 1-1% inches in length.

Flowers — Appearing in May and early June after the leaves in dense, sessile,

many-flowered, several-rayed, terminal cymes 3-5 inches broad. Calyx-

tube narrowly ovoid, adherent to the ovary, with 5 minute, persistent

lobes. Corolla pale cream-colored or white, rotate, deeply 5-lobed.

Stamens 5, exserted, inserted at the base of the corolla and alternate with

its lobes, with long slender filaments and yellow anthers. Pistil consist-

ing of an inferior, 1-celled ovary surmounted by a short, conic style

bearing 3 stigmatic lobes at the apex.

Fruit— An oval, black or dark blue, thick-skinned, glaucous drupe, %-Vi
of an inch long, borne on slender, reddish stalks in drooping clusters,

ripening in September. Flesh juicy, sweet. Pit oval, flattened, granular.

Winter characters— Twigs slender, somewhat scurfy, light red, Avith scat-

tered orange-colored lenticels, ill-smelling when broken. Terminal flower-

buds ovate, long acuminate, about % of an inch long, protected by a pair

of opposite light red, scurfy-pubescent scales. Terminal-shoot buds lan-

ceolate, otherwise similar to the flower-buds. Lateral buds lanceolate,

appressed, much smaller than the terminal buds. Mature bark thin, red-

dish brown, divided by shallow fissures into small, irregular, scaly plates.

Habitat— In low, moist, fertile soUs along stream courses and lake shores,

occasionally in drier situations along fence rows.

Range— Quebec westward to Manitoba, southward to Georgia and Oklahoma,

Zones A, B, and C.

Uses— Of no economic value except as an ornamental plant. Propagated in

parks and private estates for its showy fragrant flowers, attractive foliage

and shoAvy, edible, autumnal fruit.



Black Haw, Stag Bush
Viburnum prunifolium L.

A twig showing inflorescence and imma-
ture leaves x %

A flower, lateral sectional view x 4
A branch showing mature leaves and fruit

X 1/2

4. Fruit, lateral sectional view x 1%
.'). Pit. lateral view x IV2
B. Winter twig x Vi
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CAPRIFOLIACEAE

Viburnum pninifolium L.

Black Haw, Stag Bush
Habit— A shrub or small tree 15-25 feet in height ndth a trunk diameter of

3-6 inches, at its optimum range occasionally 35 feet in height mth a

trunk one foot in diameter. Trunk short, often crooked or inclined.

Crown broad, round-topj^ed, consisting of many rigid branches and spur-

like branchlets.

Leaves— Opposite, oval or occasionally ovate or obovate, 1-3 inches long,

obtuse or somewhat acute at the apex obtuse or rounded at the base,

finely serrate, at maturity firm, dark green and glabrous above, paler

and glabrous or with axillary tufts of rusty tomentum below, borne on

grooved^ generally tomentose petioles V2--/3 of an inch long.

Flowers— Appearing in May after the leaves on slender pedicels in dense,

many-flowered, sessile, terminal cymes 3-4 inches broad. Calyx-tube nar-

rowly ovate, adherent to the ovary, with short rounded lobes. Corolla

white, rotate, about y^ of an inch in diameter, divided deeply into 5

oval lobes. Stamens 5, exserted, inserted at the base of the corolla and
alternate with its lobes, with long slender filaments and yellow anthers.

Pistil consisting of an inferior, 1-celled ovary surmounted by a thick,

conic style terminated by a broad stigma.

Fruit— An oval or slightly obovate, dark blue or nearly black, glaucous

drupe, about ^^ of an inch long, borne on slender, reddish stalks in

drooping, few-fruited clusters, ripening in October. Flesh sweet and

edible after the first autumnal frost. Pit oblong, compresser.

Winter characters— Twigs rather slender, smooth and often covered with a

slight bloom, gray tinged with red, marked by orange-colored lenticels

and lunate leaf-scars. Spine-like branch spurs usually very numerous.

Terminal flower-buds ovate, obtuse, about % of an inch long, protected

by a single pair of rusty pubescent scales. Terminal-shoot buds lanceo-

late, otherwise similar to the flower-buds. Lateral buds ovate-lanceolate,

flattened, appressed to the twig, about ^4 of an inch long. Mature bark

thin, reddish brown, divided by shallow fissures into irregular, warty

scales.

Habitat— Eather drj' situations on gravelly hills, along fences and hedge

rows, and about the margins of woods, often forming extensive thickets

on abandoned lands.

Range— Central New England and New York southward to Georgia and

Arkansas. Zones A and B.

Uses— The Black Haw is used as an ornamental plant throughout the

arboretums and parks of eastern United States and Europe. The bark

of the roots has medicinal value.
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CONSPECTUS
OF THE FAMILIES ANTD GEN'ERA WHICH INCLUDE THE XATIVE AND

NATURALIZED TREES OF NEW YORK STATE WITH

ANALYTICAL KEYS
LEADING TO THE SPECIES

CLASS L GYMNOSPERMAE
NAKED-OVULED PLANTS

Flowering plants in which the seeds are borne naked upon the

face of a scale and not inclosed in a ripened ovary or pericarp.

The ovuliferous scales are usiially aggregated into cones, the scales

of which spread at maturity to permit the escape of the seeds.

Gymnosperms are all woody and include trees, shrubs, and lianas.

Formerly represented in large numbers during the Triassic and
Jurassic periods of the Mesozoic, the group has waned in recent

times to about four hundred and fifty species which are grouped in

four orders, the Cycadales, Coniferales, Gingkoales, and Gnetales.

Of these the Coniferales are most important because they include

many forest trees which cover extensive tracts in temperate regions.

The others are not represented among the native or naturalized

trees of New York State.

CONIFERALES. PINE ORDER
1. 0%'uliferous scales not forming a definite cone; seeds provided with a par-

tially fleshy testa or an aril Taxaceae

2. Ovuliferous scales aggregrated into definite cones; seeds ripening dry

Pinaceae

YEW FAMILY. TAXACEAE
Represented by eleven genera and some one hundred odd species,

grouped in two tribes, the Podocarpineae and the Taxineae. The

Podocarpineae are characteristic of the southern hemisphere and

include valuable timber trees. The Taxineae are chiefly inhabit-

ants of the northern hemisphere and are represented in New York
State by but the one species, Taxus canadensis Marsh., the Ground
Hemlock.

PINE FAMILY. PINACEAE
The Pine family of twenty-nine genera and approximately two

hundred and forty-five species includes the dominant conifers.
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Aside from a few shrubs they are all arborescent and world-wide

in distribution but with a preponderance of forms in the north

temperate zone. Certain species form almost pure stands of ever-

green forest which cover extensive tracts.

Btids scaly. Leaves acicular, narrowly oblong, awl-shaped or scale-like,

parallel-veined, solitary or fascicled, generally persistent. Flowers usually

monoecious (dioecious in Juniperus), destitute of perianth, consisting of

groups of sporophylls which are arranged spirally or cyclic in catkin-liie

clusters and bear ovules or pollen sacs on their faces ; flowers usually sub-

tended by an involucre of enlarged bud-scales; scales of male cone bearing

2 anther sacs; scales of ovulate cones bearing 2 or more ovules on the inner

face. Fruit a woody or rarely a fleshy {Juniperus) cone consisting of indu-

rated or fleshy scales ; seeds often -winged, copiously albuminous ; embryo axile,

with 2 or more cotyledons.

KEY TO THE GENERA page

1. Leaves spirally arranged or borne in fascicles 2

1. Leaves all opposite in pairs 6
2. Leaves acicular, born in fascicles of 2-5 Pinus 3i5
2. Leaves linear or filiform, fascicled or scattered 3

3. Leaves fascicled on short spurs and scattered spirally on the growth of the

season; foliage deciduous Larix 346

3. Leaves spirally arranged; foliage persistent 4

4. Leaves, 4-sided, harsh and prickly to the touch, not prominently white-

lined on the lower side Picea 347
4. Leaves flattish, with soft feel, whitened along two prominent lines

beneath 5

5. Leaves jointed to persistent woody stalks; branchlets roughened by persistent

leaf-bases Tsuga 347
5. Leaves sessile, leaving round leaf-scars on falling; branchlets smooth

Abies 3 IS

6. Sprays flattened ; branchlets appearing in one plane 7

6. Sprays not flattened ; branchlets spreading Juniperus 349
7. Leaves of 2 sorts; young twigs prominently flattened Thuya 348
7. Leaves all alike; young twigs not prominently flattened Chamaecyparis 349

THE PINES. Genus PINUS (Tourn.) L.

The genus Pinus is represented by evergreen trees and a few

shrubs which are natives of the northern hemisphere and chiefly

of temperate regions. Many species are of great economic impor-

tance as timber trees and cover extensive tracts, often in nearly

pure stands. About eighty species are recognized of which thirty-

four are indigenous to the United States. Six species are found

within the boundaries of New York State.

Leaves evergreen, acicular, in fascicles of 2-5 which are borne on rudimen-

tary branches in the axils of primary scale-leaves; fascicles arising from scaly

buds, the scales of which lengthen and form a more or less persistent sheath

at the base of the fascicle. Flowers vernal, monoecious; staminate flowers

clustered at the base of the growth of the season, each flower subtended by an

involucre of 3-6 scale-like bracts ; stamens numerous, spirally arranged and
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imbricated, the 2 poUen sacs terminated by a crest-like, nearly orbicular

connective; ovulate flowers conical or cylindrical, consisting- of spirally

arranged, imbricated, ovuliferous scales borne in the axils of non-accrescent

bracts ; o'V'ules 2, inverted. Fruit a pendant, Avoody cone maturing at the end

of the second or rarely of the third season, consisting of the enlarged and

indurated scales of the ovulate flower which are thickened and sometimes

awned at the end; at maturity the cone-scales dry out and spread to liberate

the 2 nut-like, winged seeds; cotyledons 3-12, linear.

ia:Y TO THE SPECIES page

1. Leaves in fascicles of 5; cones cylindrical, 4-10 inches long P. Strobus 77

1. Leaves in fascicles of 2-3, cones conical or ovate-conical, l-3§ inches long. .2

2. Leaves in fascicles of 3 3

2. Leaves in fascicles of 2 4

3. Leaves somewhat rigid; cone-scales armed with stout prickles P. rigida 79

3. Leaves flaccid; cone-scales armed with weak prickles P. echinata 85

4. Leaves 3-6 inches long 5

4. Leaves |-3 inches long 6

5. Cone-scales unarmed ; cones subterminal P. resinosa 87
5. Cone-scales with slender prickles; cones lateral P. echinata 8-5

6. Leaves |-1J inches long; cone-scales unarmed or at most with weak
prickles P- Banksiana 83

6. Leaves l§-3 inches long; cone-scales armed with" slender prickles

P. virginiana 81

The various species of pines fall into two groups, the soft and

the hard pines, which are characterized as follows

:

Soft Pines— Wood soft, light, even-textured, with thin, nearly white

sapwood ; fascicle-sheaths deciduous ; leaves Avith one

vascular bundle.

Hard Pines— Wood hard, heavy, coarse-grained, dark colored, often

with thick sapwood; fascicle-sheaths persistent; leaves

with two vascular bundles.

THE LARCHES OR TAMARACKS. Genus LARIX (Tourn.)

Adans.

Larix is a genus of nine species of trees which are widely dis-

tributed over the northern and mountainous regions of the north-

ern hemisphere in both the New and Old World. They produce

hard, heavy, strong and durable wood which is valuable for struc-

tural purposes. Three species are indigenous to the United States,

one of which, Larix laricina, occurs in New York State.

Leaves deciduous, narrowly linear, triangular or rarely 4-sided, rounded

above, keeled and stomatiferous beneath, borne solitary in spirals on the

leading shoots and in sheathless fascicles on short spurs on the older growth,

turning yellow before falling in the autmun. Flowers solitary, terminal,

monoecious, appearing with the leaves; staminate flowers oval, globose or

oblong, yellow, sessile or stalked, consisting of numerous, spirally arranged
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stamens, each wdth 2 pollen sacs and apiculate connective; ovulate flowers

subglobose, consisting of a few or many, nearly orbicular, stalked, green,

ovuliferous scales subtended by scarlet, projecting, mucronate bracts; ovules

2, inverted. Fruit an ovoid-oblong, woody, short-stalked, erect cone, maturing

the first season ; cone scales thin, concave, reduced to sterile bracts at the

base of the cone; seeds nearly triangular, shorter than their wings;

cotyledons 6.

THE SPRUCES. Genus PICEA Link.

The genus Picea consists of eighteen species confined wholly to

the cooler parts of the north temperate and subarctic zones, often

forming extensive forests on mountain slopes and plains. Seven

species are native to North America, three of which occur in New
York State.

Leaves persistent, linear, 4-sided, stomatiferous on all faces, spirally

arranged and coming out from all sides of the twig, or occasionally appearing

2-ranked due to a twist in the petiole, articulated to persistent leaf-bases.

Floivers terminal or in the axils of the upper leaves, monoecious, vernal;

staminate flowers cylindrical, usually long-stalked and subtended at the base

by accrescent bud-scales, consisting of numerous, spirally arranged stamens

^\•ith 2 pollen sacs and connective produced distally into a broad, nearly cir-

cular, toothed crest; ovulate flowers oblong, oval, or cylindrical, the ovuli-

ferous scales rounded or pointed and subtended by bracts; ovules 2, inverted.

Fruit an ovoid or obloug-cylindrical, pendant, woody cone, maturing the first

season, generally crowded on the uppermost branches; cone-scales thin, con-

cave, unarmed, entirely concealing the bracts at maturity; seeds ovoid or

oblong, acute at the base, much shorter than their wings; cotyledons 4—16.

IvEY TO THE SPECIES page

1. Branchlets glabrous and usually glaucous; cones oblong-cylindric 91
P. canadensis

1. Branchlets pubescent; cones ovate or ovate-oblong 2

2. Foliage yellowish green or dark green; cones elongated-ovoid, reddish

brown P. rubra 93
2. Foliage bluish green and glaucous; cones short-ovoid or sub-globose, dull

ashy brown P. mariana 95

THE HEMLOCKS. Genus TSUGA (Endl.) Carr.

Tsuga is represented by seven species which are scattered over

temperate North America, Japan, central and western China and

the Himalayas. Four species occur in the United States, two

eastern and two western forms respectively. The hemlocks are

trees with pyramidal crown, horizontal or drooping branches and

horizontal, flat sprays of foliage. The bark is rich in tannin.

Leaves persistent, linear, flat or angular, acute, obtuse or emarginate at

the apex, stomatiferous in two white bands below or on both faces in Tsuga

Mertensicna, spirally arranged but usually appearing 2-ranked by a twisting

of the petioles, those on the upper side of the brauchlet much shorter, abruptly
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narrowed into short petioles which are articulated to woody, persistent bases.

Flowers monoecious, solitary, vernal; staminate flowers subglobose, axillary,

composed of numerous, spirally-arranged stamens with subglobose anthers and

connective produced into an apiculate tip ; ovulate flowers oblong to cylin-

dric, erect, terminal; ovuliferous scales nearly orbicular, somewhat longer

than the subtending bracts; ovules 2, inverted. Fruit an ovate-oblong to

oblong, pendant, sessile or short-stalked, woody cone, maturing the first season

and opening tardily during the winter; seeds ovate-oblong, acute at the base,

smaller that the wings; cotyledons 3-6. Tsivga canadensis (L.) Carr. is

found in New York State.

THE FIRS. Genus ABIES (Tourn.) Hill.

Under optimum development the firs are tall, pyramidal trees

with slender, horizontal, wide-spreading branches in regular

remote whorls of 4-5, and bark which is smooth when young and

contains numerous resin-vesicles. The twenty-five species which

are now recognized, are all natives of the northern hemisphere,

chiefiy of the cooler regions, and are scattered through North

America, Japan, Asia, Europe, and northern Africa. Eight

species are found in western United States while two occur in the

Atlantic States.

Leaves persistent, linear, sessile, those on young trees and on lower sterile

branches flattened and mostly grooved on the upper side (4-sided in Abies

magiiifica) , rounded or emarginate at the apex, centrally grooved above,

spirally arranged but generally appearing 2-ranked by a twist in their bases,

stoniatiferous only below, those on vigorous shoots and fertile branches

crowded, incurved, more or less erect and quadrangular, obtuse or acute at

the apex, sometimes stoniatiferous above; leaves persist 8-10 years and in

falling leave circular sears flush with the twig. Branch-buds usually resin-

coated. Flowers axillary, monoecious, surrounded at the base by accrescent

bud-scales; staminate flowers numerous on the lower side of branches above

the middle of the tree, oval or oblong-cylindrical, composed of numerous,

spirally arranged stamens with 2 anthers and connective ending in a knob;

ovulate flowers erect on upper side of branchlet, usually confined to' topmost

branches, globose or oblong-cyUndrical, consisting of spirally arranged ovuli-

ferous scales, subtended but not overtopped by mucronate bracts ; ovules 2,

inverted. Fruit an ovoid or oblong-cylindrical, erect cone, maturing the first

season; ovuliferous-scales numerous, broad, thin, subtended by a thin, mem-
branous bract which projects in some species; at maturity the ovuliferous

scale, bract and seed fall away from the upright, persistent cone-axis ; seeds

ovoid or oblong, winged; eotlyledons 4-10. The genus is represented in New
York State by Abies balsamea (L.), Mill., the Balsam Fir.

THE ARBOR-VITAES. Genus THUJA L.

The arbor-vitaes are resinous, evergreen trees with pyramidal

crowns, flat, fan-shaped, 2-ranked sprays of foliage, soft, even-
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garinecl, durable wood and thin fibrous bark. The genus is repre-

sented by four species and is confined to northern North America,

Japan and eastern Asia. Two species are indigenous to North

America, the western species, a valuable timber tree of the Pacific

slope, the eastern species confined to the Atlantic States and

Canada.

Leaves persistent, small, scale-like, decussate, acute, imbricated in 4-rows,

stomatiferous on the back; on leading shoots, leaves rounded on the back and

narrowed to long points; on lateral flattened shoots, lateral rows strongly

keeled, much compressed and nearly covering the central rows. Flowers ter-

minal, minute, monoecious, the two kinds generally on different branches;

staminate flowers subglobose, composed of 4-6 decussate stamens, each con-

sisting of a peltate counective and 4—6 anthers; ovulate flowers oblong or

ovoid, consisting of 8-12 oblong, acute, decussate scales, the ovuliferous inner

scales with 2 erect, bottle-shaped ovules. Friiit a small, oblong-ovoid cone

which matures the first season, consisting of a few, thin, leathers' scales, only

the inner of which are fertile ; seeds oblong, compressed, laterally winged

;

cotyledons 2. The genus is represented in New York State by Thuja

occidentalis L.

THE COAST CEDARS. Genus CHAMAECYPARIS Spach.

The genus Chamaecyparis includes tall, evergreen trees with

pyramidal crowns, spreading branches, fan-like sprays of foliage,

and even-grained; durable wood. Six species have been described,

confined to North America and Japan. Two of the North Ameri-

can species are found on the Pacific Coast. The Coast White

Cedar. Chamaecyparis thyoides (L.) BSP., occurs along the

Atlantic coast from Maine southward to Florida and the Gulf

States.

Leaves persistent, very small, scale-like, ovate, acuminate, appressed or

with spreading tips, decussate on vigorous shoots often acicular or linear

and spreading. Flowers monoecious terminal, minute, the two sexes on dif-

ferent branches; staminate flowers oblong, consisting of numerous decussate

stamens with ovate connective bearing 2 anther sacs; ovulate flowers subglo-

bose, consisting of decussate, peltate scales, the fertile bearing 2-5 erect,

bottle-shaped ovules. Fruit a small, erect, globose cone maturing the first

season but persisting on the branchlets; cone-scales thick, peltate, centrally

embossed, the fertile bearing 1—5 compressed, laterally winged seeds at the

base ; cotyledons 2.

THE JUNIPERS. Genus JUNIPEEUS (Tourn.) L.

The Junipers are pungent-aromatic, evergreen trees or shrubs

of the northern hemisphere with slender branches, soft, fine-

grained and extremely durable wood and thin, shreddy bark. The
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thirty-five representatives of this genus are widely distributed

from the Arctic Circle to the West Indies, the highlands of Mexico,

northern Africa and Japan. One species, J. communis L., is

circumpolar in its range. Eleven species become arborescent

within the boundaries of the United States. Juniperus virginiana

L. is found in New York State.

Leaves trimorphic ; one sort in whorls of 3, linear-subulate, acute, non-

glandular, convex below, concave and stomatiferous above; a second kind

scale-like, ovate, opposite or ternate, closely imbricated, appressed, adnate to

the branch, glandiilar on the back on lateral shoots; the third sort free and

awl-shaped, borne on vigorous shoots. Flowers dioecious, axillary or terminal,

minute; staminate flowers solitary, oblong-ovate, consisting of numerous

stamens decussate or in 3's vdth ovate or peltate connectives bearing 2-6

pollen sacs; ovulate flowers ovoid, bracteolate at the base, consisting of 2-6

opposite or ternate scales bearing minute, 2-ovuled, fertile scales on their inner

face. Fruit a berry-like, succiilent, blue-black, blue or red cone often with

glaucous bloom, smooth or marked by the tips of the coalescing scales, con-

taining 1-6 bony, wingless seeds; cones require 1-3 years to attain maturity;

cotyledons 2-6.
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GLASS II. ANGIOSPERMAE

PLANTS WITH OVULES ENCLOSED IN AN OVARY

Flowering plants in which the ovules are borne enclosed in an

ovary which remains closed in fruit or dehisces to set free the

seeds. This class includes the great bulk of the typical flowering

plants which number approximately 125,000 species and are widely

spread over the earth wherever plants grow. The essential feature

of the group which separates it from Gymnosperms is the presence

of the pistil in the flower in addition to stamens. Angiosperms

are of more recent origin than Gymnosperms and comprise both

herbaceous and woody types.

Angiosperms are divided into two sub-classes which are char-

acterized, viz.

:

Dicotyledons have (a) lateral cotyledons (generally two)
;

(b) vascular

bundles or tissue in a ring; (c) open venation; (d) 4- or 5-merous flowers.

Monocotyledons have (a) a single terminal cotyledon; (b) vascular bundles

scattered in the stem; (c) closed venation; (d) 3-merous flowers.

Dicotyledons includes among their numbers herbs, shrubs and trees, and

arborescent forms which are found in all regions from beyond the Arctic Circle

to the Equator. Arborescent monocotyledons are confined to warm climates

and are represented by Palms, Yuccas, etc., some of which grow in the

warmer parts of the United States.

Subclass 1. DICOTYLEDONS

The Dicotyledons number about 100,000 species and comprise

by far the greater part of the flowering plants. All of the arbo-

rescent plants of northern regions, with the exception of the

coniferous trees, are included in this group which is interspersed

with many herbaceous forms. Dicotyledons are more primitive

than Monocotyledons and are thought to have been derived from

ancestral forms of Gymnosperms during the lower Cretaceous.

Series 1. APETALAE

Dicotyledons in which the corolla is wanting ; calyx may or may
not be present.

WILLOW FAMILY. SALTCACEAE
Trees or shrubs with brittle twigs, alternate, simple leaves,

aments of dioecious flowers, soft light wood, and bitter bark. The
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family includes but two genera, Salix comprising the willows and

osiers, and Populus, the aspens and cottonwoods.

Leaves alternate, deciduous, simple, stipulate (stipules often caducous).

Flouers dioecious, without perianth, borne solitary in the axils of scales in

axillary aments •which appear before the leaves in spring; staminate flowers

consisting of 1-many stamens, inserted on a receptacle, subtended by a gland-

like or cup-shaped disk; anthers 2-celled, longitudinally dehiscent; pistillate

flowers consisting of a pistil with a 1-celled ovary surmounted by a short style

and 2-4:-lobed stigma; ovules numerous. Fruit a 1-celled, 2-4-valved, ovoid

capsule bearing numerous, comose, minute, exalbimiinous seeds.

KEY TO THE GENERA page

1. Scales of the ament entire; disk minute, glandular; buds with a single scale. . . .

Salix 352

2. Scales of the ament laciniate; disk cup-shaped; buds with numerous scales. . . .

Populus 3")3

THE WILLOWS. Genus SALIX (Tourn.) L.

The genus Salix includes about one hundred and seventy

moisture-loving species of trees and shrubs, widely scattered

throughout the northern hemisphere, a few forms occurring south

of the equator. They thrive along stream banks and on moist

bottom lands, and invade alpine summits and subarctic regions

as scraggly, dwarfed shrubs. Approximately seventy species occur

in North America, twenty-one of which are recognized as trees.

A number of European species have been introduced for ornament

and have become widely naturalized in eastern United States.

Hybrids between European and native species are common.

Leaves alternate, simple, lanceolate to linear or obovate, short-petioled;

stipules conspicuous oblique, serrate and persistent, or small and caducous.

Flowers dioecious, borne in aments, -with entire bracts and minute, gland-like,

nectiferous disk; staminate flowers consisting of 1-12 stamens (generally

2 or 5) inserted at the base of the scale, -^vith slender, mostly free filaments

and small, oblong anthers; pistillate flowers consisting of a sessile or short-

stalked, 1-celled ovary surmoimted by a short style and 2-cleft or entire, more

or less curved stigmas; ovules numerous. Fruit an acuminate capsule open

ing by 2 recurved valves, maturing in late spring or early summer; seeds

minute, comose, exalbuminous. Winter liids covered with a single scale.

KEY TO THE SPECIES page

1. Stamens 1-2 2

1. Stamens 3 or more (generally 5) '

2. Capsules glabrous 3

2. Capsules silky or tomentose 5

3. Mature leaves with pale silky pubescence on both sides

S. alba, var. vitellina 117

3. IMature leaves glabrous or essentially glabrate -4

4. Branches long and drooping; capsules sessile S. babylon-oa 1 1'.t

4. Branches not drooping; capsules short pedicelled S. fragilis 1 i )
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5. Filaments united; capsule sessile S. purpurea 125
5. Filaments separate; capsule pedjcelled 6

6. Mature leaves glabrous and glaucous beneath; pedicel of capsule shorter
than the scale S. discolor 121

6. Mature leaves pubescent and somewhat glaucous beneath; pedicel of capsule
longer than the scale S. rostrata 123

7. Leaves without petiolar glands; sterile aments elongated, slender

cyhndrical 8
7. Leaves with petiolar glands; sterile aments short cyhndrical or elhpsoid-

ovoid 9
8. Leaves pale or glaucous beneath; petioles generally f of an inch or more

in length S. amygdaloides 109
8. Leaves green beneath; petioles less than h of an inch in length. . . .S. nigra 107

9. Leaves ovate-lanceolate or lanceolate, attenuate-acuminate at the apex
S. lucida 113

9. Leaves ovate or oblong-ovate, acuminate at the apex S. pentandra 111

THE POPLARS AND COTTONWOODS. Genus POPULUS
(Tourn.) L.

Trees of rapid growth and large size, with scaly, generally resin-

ous buds, long-petioled leaves, fugacious stipules, and bark which

is at first smooth but eventually furrowed. Some twenty-five

species have been described, natives of the northern hemisphere

and ranging from the Arctic Circle to the tropics. Eleven species

occur within the boundaries of the United States.

Leaves alternate, simple, ovate-lanceolate to orbicular or deltoid, loug-

petioled; stipules minute, fugacious. Flowers dioecious, borne in aments, each

flower subtended by a fimbriate, caducous scale and cup-shaped, oblique disk;

staminate flowers consisting of 4-60 stamens, with short free filaments and

purplish anthers; pistillate flowers consisting of a sessile, 1-celled ovary sur-

mounted by a short style and 2-4 entire or 4-lobed stigmas; ovules numerous.

Fruit a subglobose or ovoid-oblong capsule subtended by the persistent disk,

maturing in the late spring or early summer and dehiscing by 2-4 recurved

valves; seeds minute, comose, exalbuminous. Winter buds covered ^nth a

number of scales, generally resinous.

KEY TO THE SPECIES page

1. Petioles strongly flattened laterally 2

1 . Petioles terete or channeled, not strongly flattened 4
2. Leaves deltoid P. deltoides 123

2. Leaves broadly ovate or orbicular 3

3. Leaves round-ovate, coarsely dentate; buds scurfy-pubescent
P. grandidentata 115

3. Leaves ovate to orbicular, finely crenate-serrate; buds glabrous
P. tremuloides 113

4. Leaves densely white-tomentose beneath P. alba 111

4. Leaves essentially glabrous when mature 5

5. Leaves densely white-tomentose when young; capsules slender-pediceUed . . . .

P. heterophylla 117

5. Leaves not densely white-tomentose when young; capsules stout-pedicelled. .6

6. Leaves broadly ovate, cordate or truncate at the base; petioles and lower

surface of leaves pubescent P. candicans 121

6. Leaves ovate-lanceolate to cordate-ovate; petioles and lower surface of

leaves smooth P. balsamifera 119

12
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WALNUT FAMILY. JUGLANDACEAE
The walnut famil}^ consists of aromatic trees with watery juice,

alternate, estipulate, odd-pinnately compound, deciduous leaves,

monoecious flowers, and a fruit which is a nut. They are chiefly

confined to the warmer parts of the north temperate zone. Two
genera occur in North America, each of which is represented in

New York State.

Leaves alternate, deciduous, odd-piuuate, estipulate, with long, grooved

petioles; leaflets sessile or subsessile aside from the terminal, arranged in

pairs along the rachis. Flowers monoecious, appearing after the leaves

;

staminate flowers in elongated drooping aments on the growth of the previous

season or at the base of the growth of the season, each flower in the axil of

a bract; calyx 3-6 lobed adnate to the subtending bract; pistillate flowers

:in terminal spikes or terminal and solitary, generally subtended by a bract

and 2 bracteoles; calyx 3-5 lobed, adnate to the ovary; pistil consisting of a

1-celled or incompletely 3-4 celled, 1-ovuled ovary terminated by a short

style and 2 plumose stigmas. Fruit a bony nut, indehiseent or dehiscent vnth a

4-valved exocarp; seed large, solitary, 2-lobed, oily, exalbuminous ; cotyledons

fleshy.

KEY TO THE GENERA page

1. Staminate aments simple, sessile or short stalked; husk of the nut indehiseent;

pith diaphragmed Juglans 354
1. Staminate aments branched, long stalked; husk of the nut 4-valved; pith

homogeneous Carya 355

THE WALNUTS AND BUTTERNUTS. C4enus JUGLANS L.

Trees Avith spreading crowns, stout branches, superposed buds,

diaphragmed pith, and alternate, odd-pinnate leaves with sessile

or nearly sessile leaflets. About ten species are known, four of

which occur in the United States, two in the eastern states, one

in the Pacific Coast region and one in the southwest.

Leaves alternate, odd-pinnately compound, consisting of 11-17 sessile or

nearly sessile leaflets; leaflets oblong-lanceolate, acute at the apex, inequi-

lateral at the base, finely serrate except at the base, an-anged aside from the

terminal in i)airs along a stout pubescent petiole. Flowers monoecious, vernal_

staminate flowers in drooping, cylindric aments 3-6 inches long borne on the

twigs of the previous season; perianth 3-6 lobed; stamens 8-40 in 2 or more

series; pistillate flowers in few-flowered spikes terminating the growth of

the season; periajith adnate to the ovary, 4-lobed; petals 4, small, adnate to

the ovary at the sinuses; pistil consisting of a usually 2-eelled ovary, a short

style and 2 plumose stigmas. Fruit a globose or ovoid nut with fibrous,

somewhat fleshy, indehiseent exocarp and thick-walled, bony, rugose or sculp-

tured, indehiseent endocarp; seed exalbuminous, deeply lobed, oily, edible.

KEY TO THE SPECIES page

1. Leaflets 15-23; fruit subglobose, not viscid J. nigra 143
1 . Leaflets 11-17; fruit ovoid and pointed, viscid I. cinerea 141



Trees of New York State • 355

THE HICKORIES. Genus CARYA Niitt.

Trees with aromatic watery sap, tough iiexuous brandies, alter-

ruite odd-pinnately compound leaves, tough elastic wood and homo-

geneous pith. The genus is endemic to the temperate region of

the eastern United States and includes twelve species, eleven of

which occur within the boundaries of this country.

Leaves alternate, odd-pinnately compound; leaflets ovate or obovate, gener-

ally acuminate, inequilateral at the base, serrate, sessile or sliort-stalked

aside from the terminal and arranged in pairs long a rachis. Flowers

monoc-ious, vernal; staminate flowers in slender drooping aments borne in

pedunculate clusters of 3 on the base of the growth of the season or near the

summit of the growth of the preceding season; perianth adnate to the bract,

2-3 lobed or cleft; stamens 3-10; pistillate flowers in 2-10-flowered, terminal

spikes; perianth unequally 4-lobed, adnata to the ovary; stigmas short-papil-

lose. Fni/it a subglobose, oblong, ovoid or pyriform nut with dehiscent,

4-valved exoearp and a bony endocarp which is 4-cellod at the base and 2-

celled at the apex. Seed variously lobed, exalbuminous, oily, generally edible.

KEY TO THE SPECIES page

1 . Bud-scales few, valvate; lateral leaflets usually curved C. cordiformis 155

1. Bud-scales numerous, valvate; lateral leaflets slightly, if at aU falcate 2

2. Husk of the fruit thick, splitting to the base 3

2. Husk of the fruit thin, usually not splitting to the base 5

3. Bark close and rough; foliage stellate pubescent C. alba 149

3. Bark shaggy, exfoliating in long, loose plates 4

4. Leaflets generally .3-5; twigs orange-lenticellate C. laciniosa 147

4. Leaflets generally 7-9; twigs pale lenticeUate C. ovata 145

5. Fruit nearly globose; bark of old trunks exfoliating in long strips

C. microcarpa 151

5. Fruit obovoid or pyriform; bark close, not exfoliating in long strips

C. glabra 153

BIRCH FAMILY. BETULACEAB

Trees or shrubs with watery juice, alternate, petioled, simple,

stipulate leaves, monoecious or rarely dioecious flowers and a

fruit which is a small winged or unwinged nut. The Betulaceae

are indigenous to the cooler portions of the northern hemisphere

and include 6 genera and approximately eighty species. Three

genera are represented by arborescent forms in New York State.

Leaves alternate, deciduous, simple, stipulate (stipules generally fugacious),

pinniveined. Flowers monecious, vernal, appearing before or with the leaves;

staminate flowers in elongated pendulous lateral aments, borne in clusters of

1-6 in the axils of bracts; perianth present or wanting; stamens 2-20 erect,

inserted on a receptacle, with short filaments and oblong anthers; pistillate

flowers in short, spike-like or capitate aments, borne in clusters of 1-3 in the

iixils of bracts; perianth present or wanting; pistil consisting of a 2-celled

ovary terminated by a 2-cleft style, tlie lobes stigmatic at the apex or on the

inner surface; ovule solitary, pendulous. Fruit a small, mostly 1-celled,
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l-seeded nut. ^\TJiged in some genera; seed small, exalbuminoiis ; cotyledons

fleshy,

KEY TO THE GENERA page

1. Staminate flowers solitary in the axils of ament-scales; scales of the pistillate

ament deciduous; nutlet wingless 2

1. Staminate flowers 3-6 in the axils of ament-scales; scales of the pistillate

ament persistent, forming a strobile; nutlet winged Betula 3")7

2. Involucre of the fruit foliaceous, 3-cleft ; staminate aments enclosed in buds
during the winter Carpinus 353

2. Involucre of the fruit saccate, enclosing the nutlet; staminate aments
exposed during the winter Ostrya 356

THE HOP-HORNBEAMS. Genus OSTRYA (Michx.) Scop.

A genus of wide distribution throughout the northern hemi-

sphere and including trees with alternate simple leaves, slender

terete branchlets, scaly bark, and heavy close-grained wood.

Four species have been described, two of which are indigenous

to North America. Ostrya virginiana (Mill.) K. Koch., the Hop-

hombeam, is widely distributed in the United States east of the

Rocky Mountains. The other species is confined to a restricted

area in the southwest.

Leaves alternate, simple, oblong-lanceolate to oval or obovate, acute or

rounded at the apex, rounded at the base, short-petioled Flowers monoe-

cious, expanding before the leaves; staminate flowers in short-stalked or ses-

sile, clustered aments which are preformed the preceding season near the tips

of the branchlets, consisting of 3-4 stamens with short, bifurcated filaments

terminating in haiiy anthers, inserted on a receptacle at the base of a broadly

ovate, acute, concave scale; pistillate flowers in erect, lax aments terminat-

ing short leafy branchlets, borne at the base of a narrowly ovate, foliaceous,

ciliate scale which persists untU mid-summer, each flower enclosed in a saccate

involucre formed from the union of a bract and two bracteoloes; calyx adnate

to the ovary; style short, bearing 2 filiform stigmas. Fruit a small, ovoid,

compressed, acute nutlet enclosed in an enlarged, pale straw-eolored, saccate

involucre, the cluster resembling the fruit of the hop, hence the name
Hop-hornbeam.

THE HORNBEAMS. Genus CARPINUS (Tourn.) L.

Carpinus includes about twelve species of small trees or shrubs

scattered over the north temperate zone from Quebec to C<. tral

America in the New World and through Europe, Asia, China . iid

Japan in the Old World. They are characterized by smooth gra/

bark, furrowed and fluted trunks, and a prominently ribbed nutlet

subtended by a trilobed, foliaceous, involucral bract. But one

species, Carpinus caroliniana Walt, is found in the United States.
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Leaves alternate, simple, ovate, acute or acuminate, cordate or rounded at

the base, petioled ; stipules strap-shaped to oblong-obovate. Flowers monoe-

cious, vernal ; staminate flowers in pendant aments which appear from buds

produced the previous season, naked, consisting of several stamens wth
bifurcated filaments terminated bj' anthers borne in the axils of broadly ovate,

acute, nearly sessile scales; pistillate flowers in slender, few-flowered aments

terminal on leafy branchlets of the j^ear, in pairs at the base of an ovate,

acute, leafy, deciduous scale, each pair subtended by a bract and two bract-

lets; calyx adnate to the 2-celled ovary; stigmas 2, subulate. Fruit a small,

acute, compressed, longitudinally-ribbed nutlet, tipped with the calyx-lobes

and attached at the base until maturity to a large, foliaceous, 3-lobed, pale

green involucre formed by the union of the accrescent bract and braeteoles.

THE BIRCHES. Geniis BETIJLA L.

The genus Betula is represented by some thirty odd species of

aromatic trees and shrubs scattered through the subarctic and

north temperate zones in Europe, Asia, and North America.

8ome are large ornamental trees with white or silvery, laminated,

papery bark. Others are reduced to scraggl3^ nearly resupinate

shrubs and are confined to subarctic regions or alpine summits.

Thirteen species occur in North America, ten of which have

become arborescent.

Leaves alternate, simple, serrate or dentate, petioled. Flowers monoecious,

unfolding with or before the leaves, anemophilous; staminate flowers in pen-

dulous, solitary or clustered, sessile aments which are preformed the previous

season and remain erect and naked on the twigs during the winter, borne in

groups of 3 under a peltate bract and two braeteoles, each flower consisting

of 2 2-parted filaments terminating in anther sacs and accompanied by a

calyx of a single sepal: pistillate flowers without perianth, borne in clusters

of 3 subtended by a 3-lobed, persistent accrescent scale, the many closely-

imbricated scales forming short, oblong or cylindrical, usually short-stalked

aments which terminate short, lateral, 2-leaved branches; pistil cinisisting of

a, compressed sessile ovary terminated by 2 spreading persistent styles which

are stigmatic at the ai>ex. Fruit an erect, inclined or pendant, oblong or

oblong-ovoid strobile consisting of thin, woody, 3-lobed, imbricated scales,

each bearing 3 laterally-^ringed, compressed nutlets; at maturity the scales

fall away from the persistent cone-axis, releasing the nutlets.

KEY TO THE SPECIES page

1. Leaves with 0-11 pairs of lateral veins; strobiles oblong-ovoid; bark of branch-

lets aromatic 2

1. Leaves with 5-9 pairs of veins; strobiles cylindrical or oblong; bark of branch-

lets not aromatic 3

2. leaves heart-shaped at the base; strobile-scales smooth; bark dark brown,

close B. lenta KU
2. Leaves cuneate or slightly heart-shaped, at the base; strobile-scales

pubescent; bark silvery-gray, exfoliating in' thin layers B. lutea 163

3. Leaves rhombic-ovate; strobiles oblong, ripening in May or June; bark light

reddish brown, exfoliating' in thin persistent scales B. nigra 1(55
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3. Leaves deltoid or ovate and rounded at the base ; strobiles cylindrical, ripening

in the autumn 4
4. Leaves triangular, taper pointed; lateral lobes of ament scales short and

divergent B. populifolia 167

4. Leaves ovate, acute; lateral lobes of ament scales ascending

B. alba, var. papyrifera 169

THE BEECH FAMILY. FAGACEAE
Trees and shrubs with watery juice, slender terete bvanchlets,

alternate stalked stipulate leaves, and monoecious flowers. The

Fagaceae number some four hundred odd species arranged in six

genera and are of wide distribution, mainly in the northern hemi-

sphere. Five genera are found in the United States of which

one is of general distribution, two are confined to the eastern

states, and the remaining two are found on the Pacific slope.

Leaves alternate, simple, pinniveined ; stipules linear, caducous. Flowers

monoecious, small; staminate flowers in aments or capitate; calyx 4^8 lobed;

stamens 4-20 -with slender filaments and elongated 2-celled anthers; pistillate

flowers solitary or in few-flowered clusters or spikes subtended by a scaly,

persistent involucre ; calyx 4-8 lobed, adnate
;
pistil consisting of a 3-7 celled

cvary surmounted by a like number of linear styles. Fruit a 1-seeded nut

subtended or enveloped by a persistent, accrescent involucre; seed exalbumi-

nous, ^\'ith fleshy cotyledons.

KEY TO THE GENERA page

1. Staminate flowers capitate; nut trigonous Fagus 358

1. Staminate flowers in slender aments: nut rounded 2

2. Pistillate flowers 2-5 in each involucre; involucre becoming a prickly burr

in fruit Castanea 35

)

2. Pistillate flowers 1 in each involucre; involucre forming a subtending cup
in fruit Quercus 359

THE BEECHES. Genus FAGUS (Tourn.) L.

A genus of about six species characterized by smooth gray bark,

slender wiry branchlets, chestnut-brown lanceolate buds, and hard,

close-grained wood. The beechas are widely distributed through

Europe, Asia and eastern North America. But one species, Fagus

grandifolia Ehrh. is found in the United States and this is con-

fined to regions east of the Great Plains.

Leaves alternate, simple, firm, deciduous, strongly straight-veined, plicate

in the bud, short-petioled ; stipules linear-lanceolate. Flowers monoecious,

expanding Avith or soon after the leaves; staminate flowers in capitate mai y-

flowered drooping heads borne on long 2-bracted peduncles; pedicels shor.;

calyx-tube campanulate, 4-8 lobed, greenish yelloAv; stamens 8-16, exserted,

inserted on the calyx-tube; pistillate flowers in sessile or stalked clusters of

2-4 arising in the axils of the upper leaves, each subtended by numerous awl-

shaped bracts, the lower of which arc l)right red and deciduous, the upper

united to form a 4-lobed burr; calyx 4- or 5-lobed, villous, adnate to the
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ovary; pistil consisting of a 3-celled trigonous overy surmounted by 3 filiform,

recurved styles which are longer than the involucre and stigniatic at the top.

Fruit a woody, thick-walled, ovoid burr covered mth stout recurved prickles,

opening at maturity to set free the 2 (1-3) ovoid, trigonous, lustrous brown

nuts; seed albuminous, oily, edible.

THE CHESTNUTS. Genus CASTANEA (Tourn.) Hill.

Trees or shrubs with astringent sap, terete twigs, furrowed bark,

alternate straight-veined leaves, monoecious flowers appearing

after the leaves, and a fruit which is a prickly burr enclosing one

or more nuts. Castanea is wholly confined to the northern hemi-

sphere and is widely distributed through eastern North America,

southern Europe, northern Africa, Asia, and Japan. Four or

five species have been described including the one American

species, Castanea dentata (Marsh.) Borkli.

Leaves alternate, simple, deciduous, ovate to oblong-lanceolate, coarsely

serrate with secondary veins running into the teeth, short-petioled; stipules

linear-lanceolate to ovate, caducous. Flowers monoecious, ill-smelling, appear-

ing in midsummer after the leaves; staminate flowers in 3-7-flowered cymes

in the axils of minute ovate bracts, the clusters borne in elongated, inter-

rupted, simple aments which arise from the axils of the inner bud-scales of

the upper bud or from the axils of the lower leaves of the year; calyx-tube

straw-colored, puberulous, deeply divided into 6 ovate, rounded segments;

stamens 10-20, exserted, with filiform filaments and globose or ovoid anthers;

pistillate flowers scattered or spicate at the base of the shorter, persistent

androgynous aments from the axils of the upper leaves, sessile, solitary or

2-3 together and surrounded with an involucre of numerous acute green

bracts, the whole subtended by a bract and 2 bracteoles; calyx urn-shaped,

6-lobed, adnate to the ovary; 6 staminodia present; pistil consisting of a

6-celled ovary surmounted by 6 linear, spreading, white styles which are hairy

below and bear terminal stigmas. Fruit a densely-spiny burr, maturing in

the autumn and dehiscing by 2-4 valves to expose an inner surface clothed

with lustrous pubescence, and 1-3 ovate, acute chestnut-brown nuts which

are pubescent toward the apex and marked at the base by a large, conspicuous,

roimded scar; seed usually solitary, exalbuminous, sweet and edible; cotyle-

dons fleshy.

THE OAKS. Genus QUEROMS (Tourn.) L.

This genus comprises nearly three hundred trees and shrubs

widely spread in various habitats over the temperate regions of

the northern hemisphere and the high mountains of the tropics.

In the New World they range from Canada southward through

Mexico and Central America to the mountains of Columbia and

in the Old World through Europe and Asia to the Indian Archi-

pelago, the Philippines and Japan. Fifty-odd species occur within

the boundaries of the United States, most of which are arborescent.
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Numbered among these are some of onr best timber trees, pro-

ducing hard and strong woods excellent for structural purposes,

furniture, interior finish, tight cooperage, etc. A number of

natural hybrids have been described.

Leaves alternate, simple, deciduous or persistent, entire, pinuately lobed

or variously toothed, often very variable on the same tree; stipules scarious,

caducous or occasionally pesistent. Floxvers monoecious, appearing with or

before the leaves; staminate flowers in clustered, drooping, interrupted aments

arising from the axils of the leaves of the previous year, the axils of the

inner scales of the terminal bud, or of the leaves of the year; calyx yellowish

green, campanulate, 4-7 lobed or divided; stamens 4-12 with filiform exserted

filaments and yellow anthers; pistillate flowers solitary or in few-flowered

spikes from the axils of leaves of the year, each flower subtended by a bract

and two bracteoles; calyx urn-shaped, adnata to the ovary, with short cam-

panulate 6-lobed limb
;
pistU consisting of an incomplete, mostly 3-celled ovary

which is nearly enclosed in an accrescent involucre of imbricated scales, sur-

mounted by 3 short or elongated styles. Fruit an ovoid-oblong or subglobose

1-seeded nut (acorn) maturing in 1-2 years, subtended at the base and more

or less enveloped in a woody cup (involucre) of imbricated, partly united

scales; cotyledons fleshy, plano-convex and entire.

KEY TO THE SPECIES page

1. Acorns maturing at the end of the first'season; shell of acorn g'abrous on the

inner surface ; leaves and their lobes obtuse (rarely with teeth and then
never bristle tipped) , bark pale, often scaly (White Oaks) 2

1. Acorns maturing at the end of the second season; shell of acorn tomentose
on the iimer surface; leaves with bristle-tipped lobes or entire; bark dark,

furrowed (Black Oaks) 7
2. Leaves pinnately lobed or lyrate-pinnatified 3
2. Leaves coarsely sinuate-toothed 5

3. Mature leaves glabrous beneath Q. alba 175
3. Mature leaves pubescent or tomentose beneath 4

4. Mature leaves pubescent beneath; upper scales of the acorn-cup not
awned Q. stellata 177

4. Mature leaves white tomentose beneath; upper scales of the acorn-cup
long-awned Q. macrocarpa 179

5. Mature leaves hoary tomentose beneath; fruit long-stalked, the peduncle
longer than the petioles Q. bicolor 181

5. Mature leaves pubescent beneath; fruit sessile or short-stalked 6

6. Leaves with acut« or pointed teeth; mature bark ashy-gray, shallowly

fissured Q. JNIuhlenbergii 183

6. Leaves with somewhat rounded teeth; mature bark dark brown to black,

deeply fissured Q. Prinus 185
7. Leaves pinnately lobed or pinnatifid S

7. Leaves entire or 3-5 lobed at the summit 12

8. Longest lobes of the leaf about equaling the breadth of the middle portion

of leaf 9
8. Longest lobes of^the leaf 2^or more times the breadth of the middle portion

of the leaf
' 10

9. Cup saucer-shaped Q. rubra 187

9. Cup turbinate Q. rubra, \ ar. ambigua 193
10. Cup saucer-shaped Q. palustris 189
10. Cup turbinate 11

11. Scales of the cup hoary, the upper loosely imbricated Q. velutina 195

11. Scales of the cup puberulous, the upper closely imbricated Q. coccinea 191

12. Mature leaves rusty-pubescent beneath; cup turbinate. ..Q. marilandica 197
12. Mature leaves glabrous beneath; cup saucer-shaped Q. phellos 199
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ELM FAMILY. ULMACEAE
Trees or shrubs with watery juice, terete branchlets, alternate

simple leaves, perfect or polygamous flowers, and a fruit which is

a samara, nut, or drupe. The family includes thirteen genera and

some one hundred and forty species, widel;/ distributed through-

out the temperate regions of the northern hemisphere. Five

genera are represented within the boundaries of the United States,

three by arborescent forms in the eastern and southern states.

Leaves alternate, deciduous, simple, serrate, pimiiveined, petiolate, inequi-

lateral at the base; stipules usually fugacious. Flowers small, perfect, monoe-

cious or polygamous, clustered or the pistillate solitary; calyx-tube regular,

•^-9-lobed or parted; petals lacking; stamens 4-6, exserted, with straight

filaments and longitudinally dehiscent anthers; pistil consisting of a 1-celled,

1-ovuled ovary surmounted by 2 styles and stigmas. Fr'uit a samara, drupe

or nut.

KEY TO THE GENERA page

1. Flowers perfect; fruit a samara Ulmus 361
1. Flowers polygamo-monoecious; fruit a drupe Celtis 362

THE ELMS. Genus ULMUS (Tourn.) L.

Trees or shrubs with scaly bark, alternate serrate inequilateral

leaves, perfect flowers, a fruit which is a samara, and heavy tough

wood. Some sixteen species are known which are widely dis-

tributed through the subarctic and temperate regions of the

northern hemisphere, western North America excepted. Six

native species occur in the United States, all confined to regions

east of the Rocky Mountains, three of which extend into New York

State.

Leaves alternate, deciduous, simple, simply or doubly serrate, with straight

secondary veins; stipules scarious, caducous. Bud-scales several. Floaers

on twigs of the previous season, vernal and appearing before the leaves or

autumnal and arising from the axils of the leaves of the season, perfect,

borne on bibracteolate pedicels in fascicles or racemes; calyx-tube campanu-

late, membranaceous, 4-9-lobed; stamens 5-6, exserted, with slender filaments

and oblong anthers; pistil consisting of a sessile or stalked, compressed,

1-celled, 1-ovuled ovary surmounted by 2 divergent styles stigmatic on their

inner faces. Fruit a flat, ovate or oblong, often oblique, sessile or stalked,

1-seeded samara, subtended at the base by the renmauts of the calyx and

tipped with the remnants of the styles; seed compressed, exalbuminous, in our

forms germinating in early summer.

KEY TO THE SPECIES page

1. Leaves scabrous above; flowers nearly sessile; samara naked on the margin. . .

U. fulva 201
1. Leaves smooth or nearly so above; flowers on slender, drooping pedicels; fruit

ciliate on the margin 2
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2. Flowers in racemose clusters; samara faces pubescent; winter buds pricklj'

to the touch; branchlets often with corky wings U. racemosa 205

2. Flowers in short-stalked fascicles; samara faces smooth; winter buds acute

but not prickly to the touch ; branchlets without corky wings
U. americana 203

THE HACKBERRIES. Genus CELTIS (Tourn.) L.

The genus Celtis includes some fifty or sixty species of trees

and shrubs widely scattered throughout the temperate and tropical

regions of the world. They resemble the elm in many respects

but differ in having polygamous flowers and a drupaceous fruit.

The American forms are very variable in the shape of the leaves

and the number of species is as yet not definitely fixed. At least

cne aborescent form {Celtis oceidentalis L.) occurs in New York

State.

Leaves alternate, deciduous, simple, serrate, prominently 3-5 nerved ; stipules

membranous, caducous. Flowers small, axillary, polygamo-mouoeeious, pedicel-

late, appearing with the leaves on branchlets of the year; staminate flowers

fascicled toward the base of the groAvth of the season, the pistillate solitary or

2-3 together in the upper leaf-axils ; calyx deeply 4-5 lobed or parted, greenish

yellow, deciduous; stamens 4r-5 with incurved subulate filaments which

straighten abruptly at anthesis in the staminate flowers a'nd catapult the

pollen, but remain curved and shorter in the perfect flowers; pistil consisting

of an ovoid, sessile ovary cro^^^led by the 2 reflexed styles which are stigmatic

on the inner faces. Fruit an ovoid or globose drupe with thick firm skin, thin

flesh, and thick-walled, bony, rugose or smooth nutlets.

MULBERRY FAMILY. MORACEAE
A large family of trees, shrubs, and herbs, numbering over nine

hundred species distributed in fifty-five genera, scattered over the

tropical and temperate regions of the world. Three genera are

represented by indigenous arborescent forms in North America

while a fourth includes the naturalized Paper Mulberry, Brous-

sonetia papyrifera (L.) Vent.

Sap generally milky. Buds scaly or naked. Leaves alternate, simple, petio-

late; stipules enclosing the leaf in the bud. Flowers monoecious or dioecious,

small, arising from the axils of caducous bud scales or from the lower leaves

of the season, borne in ameut-like spikes or heads which are borne without

or within a receptacle; calyx of staminate flower 3-4 lobed or parted; stamens

1-4, inserted on the calyx; calyx of pistillate flower deeply 3-5 lobed; pistil

consisting of 1-2-celled ovary surmounted by 1-2 styles and stigmas. Fruit

drupaceous, enclosed in the fleshy calyx, multiple.
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KEY TO THE GENERA page

1. Staminate and pistillate flowers in ament-like spikes Morus 363
1. Staminate flowers racemose; pistillate flowers capitate 2

2. Leaves erenate-serrate or variously lobed, fruit 2-5-1 inch in diameter;

twigs unarmed Broussonetia 363
2, Leaves entire; fruit 3-5 inches in diameter; twigs armed Madura 364

THE MULBERRIES. Geniis MORUS (Tourn.) L.

Moms is represented by six or seven species of trees with milky

sap, scattered over the tropical and temperate zones of both the

eastern and western hemispheres. Two species are found in the

United States, the Red Mulberry with a wide distribution east

of the great plains, and a southwestern form. The White Mul-

berry, a native of northern China and Japan, was introduced

in an attempt to establish the silk industry and has become widely

naturalized in the eastern states.

Leaves alternate, deciduous, simple, entire, serrate or variously lobed,

3-nerved at the base; stipules enclosing the leaf in the bud, lanceolate, cadu-

cous. Flowers monoecious or dioecious, the staminate and pistillate on

different branches of the same plant or on different plants, vernal, in peduncu-

late clusters from the axils of caducous bud-scales or the lower leaves of the

year; st^iminate flowers in elongated cylindrical spikes; calyx with 4 roimded

lobes ; stamens 4, inserted opposite the lobes and inflexed in the bud, straight-

ening elastically at anthesis and becoming exserted; rudimentary ovary

present; pistillate flowers sessile, in short compact spikes; calyx 4-parted with

thickened ovate or obovate valvate lobes (outer pair longest) enveloping the

flattened ovoid ovary; styles 2, white, spreading. Fruit a multiple, fleshy

syncai-p resembling a blackberry, consisting of many druplets each enclosed

in the succulent, thickened, colored calyx and crownied with the style rem-

nants; seed penduluous, albuminous.

KEY TO THE SPECIES page

L Leaves glabrous beneath or sparingly pubescent on the veins; fruit white or

pinkish white M. alba 215
1. Leaves soft pubescent beneath; fruit reddish purple M. rubra 213

THE PAPER MULBERRY. Genus BROUSSONETIA L'Hdr.

Broussonetia includes three or four species of trees or shrubs

with milky juice, alternate or opposite entire or lobed leaves,

capitate clusters of pistillate flowers, and fibrous inner bark. One
species, Broussonetia papyrifera (L.) Yent., has became widely

naturalized in the temperate portions of the United States.

Leaves alternate, deciduous, simple, entire, serrate or variously 1-5-lobed,

3-nerved at the base, long-petioled. Flowers dioecious, vernal, the staminate

in oblong, cylindrical, nodding, ament-like spikes; the pistillate in capitate

clusters; staminate flowers with 4-parted calyx; stamens 4, inserted opposite

the lobes, exserted at anthesis; rudimentary ovary present; pistillate flowers
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with a tubular calyx, stalked ovaiy and laterally attached filamentous style.

Fruit a globular head consisting of many red drupes each exserted above a

fleshy red stipe and perianth.

THE OSAGE ORANGE. Genus MACLURA Niitt.

A genus endemic to the United fStates and consisting of a single

species, Madura pomifera (Raf.) Schw., originally confined to a

restricted area in southern Missouri, Oklahoma and northeastern

Texas but now widely naturalized in eastern United States. A
medium-sized tree with rounded crown, spinescent twigs, milky

juice, and deeply furrowed orange-brown bark.

Leaves alternate, deciduous, simple, ovate to oblong-lanceolate, rounded or

sub-cordate at the base, entire, at maturity dark green and lustrous above,

duller and conspicuously reticulate-veined beneath, turning bright yellow in

the autumn; petioles long, terete; stipules small, caducous. Branchlets with

short lateral spurs or armed with sharp axillary spines. Floners dioecious,

appearing after the leaves ; stamiuate flowers in long-stalked, sub-globose

heads from the axils of crowded leaves on short lateral spurs, slender-pedi-

celled; calyx i-lobed; stamens 4, opposite the lobes of the calyx, inflexed in

the bud but straightening elastically at anthesis and becoming exserted;

pistillate flowers in dense, sessile or short-stalked heads arising in the axils

of the leaves of the season; calj-x ovate, divided to the base into tMck, oblong,

concave lobes which closely invest the ovary, the outer pair the larger; pistil

consisting of an ovate, compressed, green, l-o^niled ovary surmounted by an

elongate, filiform style. Fruit a globose, yelloAvish green, mammillate aggre-

gate consisting of many oblong, compressed druplets and the thickened, much

elongated perianths, the whole saturated with milky juice; seed oblong, com-

pressed, light chestnut-bro^vn, exalbuminous.

Series 2. POLYPETALAE

Dicotjdedons in which both calyx and corolla are present (or

without corolla in Liquiclamhar, certain species of Acer., etc.),

the corolla consisting of separate petals.

MAGNOLIA FAMILY. MAGNOLIACEAE
A family of ten genera and some seventy species, widely dis-

tributed in temperate and tropical regions. They are trees or

shrubs with watery juice, bitter aromatic bark, alternate leaves,

showy flowers, and thick rootlets. Four genera are represented

in North America, two by arborescent forms in eastern United

States.

Bud-scales stipular, enclosing the leaves in the bud. Leaves alternate,

pinniveined, petioled, conduplicate in the bud. Flowers large, showy, termi-

nal, perfect, pedunculate, enclosed in the bud in a caducous stipular sheath;
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sepals and petals generally of the same color, imbricated in the bud, hypogy-

nous, deciduous ; stamens numerous, imbricated, inserted on the elongated

receptacle; pistils numerous, similarly arranged, inserted above the stamens.

Fruit an aggregate head of 1-2-seeded follicles or samaras forming a naked,

cone-like structure, the axis marked below by the scars of the deciduous sta-

mens and perianth-lobes.

KEY TO THE GENERA page

1. Leaves entire or auriculate at the base; anthers introrse ; carpels fleshy at

maturity, dehiscent, persistent Magnolia 365
1. Leaves 4-^5 lobed; anthers extrose; carpels drj"^ at maturity, indehiscent,

deciduous Liriodendron 365

THE MAGNOLIAS. Genus MAGNOLIA L.

Trees or shrubs with smooth or scaly bark, branchlets encircled

by stipular scars, stipular membranous bud scales, and showy ter-

minal flowers. The genus includes some twenty species, natives

of eastern North America, Mexico and Asia. Seven species are

indigenous to the eastern states, two of which occur in New York
State.

Leaves alternate, deciduous or persistent, simple, entire or auriculate at

the base, often minutely punctate. Flowers perfect, hypogj-nous, terminal,

sho'.vy, appearing before or after the leaves; sepals 3, spreading or reflexed;

petals G-12, concave, erect or spreading, arranged in series of 3 ; stamens

numerous, ^\dth short filaments aad linear anthers, early deciduous; pistils

numerous, inserted above the stamens on the receptacle, consisting of a

1-celled, 2-ovuled, sessile ovary and a short recui-ved style. Fruit an aggre-

gate, scarlet or rusty-brown cone consisting of coalesced, drupaceous, per-

sistent follicles which dehisce at maturity on the dorsal suture; seeds scarlet,

drupe-like, compressed, albuminous, suspended from the follicles by thin cords

of uncoiled spiral vessels.

KEY TO THE SPECIES page

L Leaves oval or broadly lanceolate, thick, subpersistent, 4-6 inches long

M. virginiana 217
1. Leaves ovate to oblong-oval, thin, deciduous, 4-10 inches long

M. acuminata 219

THE TULIP TREES. Genus LIRIODENDRON L.

Trees with deeply furrowed brown bark, branchlets encircled

by stipular scars, stipular membranous bud-scales, lobed truncate

leaves, and a strobilus of samaroids. The genus includes but two

species, one widely distributed in the eastern United States, the

other in central China.

Leaves alternate, deciduous, simple trimeate, heart-shaped or somewhat

cuncate at the base, truncate at the apex by a broad shallow sinus, sinuately

4- (rarely G-) lobed. Flowers perfect, hypogynous, terminal, showy, appearing

after the leaves; sepals 3, greenish white, concave, erect or spreading, early

deciduous; petals 6 in 2 series, erect, early deciduous; stamens numerous,

with filiform filament and linear, 2-cened anthers; pistils numerous, inserted
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above tlie stamens on the receptacle and imbricated in a spindle-shaped

column, viiih. winged style and small stigma. Fruit a narrow, erect, pale

brown cone consisting of the many flattened samara-like, indehiscent, 4-ribbed

carpels wliich fall away from the axis at maturity; seeds 1-2, suspended,

albuminous.

CUSTARD-APPLE FAMILY. ANONACEAE
A large tropical family widely distributed throughout the

tropical and subtropical regions of both the New and Old AVorld,

consisting of over five hundred species grouped in fifty-one genera.

But two genera are represented in North America, one in the

eastern United States, the other confined to southern Florida and

the West Indies.

Sap Avatery. BrancMcts terete, with conspicuous leaf-scars. Leaves alter-

nate, entire, pinniveined, estipulate, petioled. Floivers perfect, solitary,

axillary or opposite the leaves; sepals 3, valvate in the bud; petals 6, in two

series; stamens numerous on the elevated rounded receptacle, -with short dis-

tinct filaments and 2-celled anthers which are prolonged above into a broad,

fleshy, truncate connective; pistils few, inserted on the summit of the recep-

tacle ; ovary 1-celled, l-many ovuled. Fruit baccate or compound, generally

fleshy, formed of the ripened pericarp of one or several pistils ; seeds inclosed

in an aril, large, smooth, brown and lustrous, -with ruminate albumen.

THE PAPAWS. Genus ASIMINA Adans.

A genus of six or seven species including small trees or shrubs

confined to eastern North America. But one species, Asimina
triloha Dunal. becomes arborescent and occurs as far north as

New York State. The remaining forms are low shrubs of the

South Atlantic and Gulf states.

Twigs ill-scented when bruised. Buds minute, cinero-pubescent. Leaves

membranaceous, entire, petioled, deciduous. Flowers mostly from the axils

of the leaves of the previous season, nodding, pedunculate, puiidish, ill-

smelling; sepals green, ovate, concave, smaller than the petals, early decidu-

ous; petals 6, ovate or obovate-oblong, reticulately veined, accrescent, the 3

exterior alternate with the sepals and spreading, the inner series erect and
much smaller; stamens numerous, linear-cuneate, densely packed on the recep-

tacle; anther cells separate on the fleshy connective; pistils few on the summit

of the receptacle, projecting above the stamens; ovary 1-celled; style oblong,

slightly curved, stigmatic on the margin; ovules 4^20, horizontal, 2-rauked

on the ventral suture. Fruit an oval or oblong, smooth berry; seeds ovate,

compressed, marked at the base with a large hilum.

LAUREL FAMILY. LAURACEAE
A large chiefly tropical family consisting of aromatic trees and

shrubs grouped in about forty genera and nine hundred species,
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of wide distribution throughout the warmer parts of the world.

Six genera are represented in North America, two of which include

only shrubby forms; three of the remaining arborescent genera

are found in the Atlantic States while tlie fourth occurs on the

Pacific Slope.

Leaves alternate or rarely opposite, rather thick, pellucicl-piinctjite, estipu-

late. Flowers small regular, yelloAnsh green, perfect, unisexual or polyga-

mous, generally fragrant; calyx 6-lobed, the lobes in 2 series, imbricated in

the bud; corolla lacking; stamens 9 or 12, inserted at the base of the calyx

in 3 or 4 sets of 3, distinct, the inner set sterile ; anthers -i-eelled, superposed

in pairs, opening by uplifted lids; ovary 1-celled, 1-ovuled; stigma discoid

or capitate. Fruit a 1-seeded berry or drupe; seed with erect embryo, tlie

cotyledons fleshy.

THE SASSAFRAS. Genus SASSAFRAS Nees.

Aromatic trees with deeply furrowed bark, smooth green pithy

mucilaginous twigs, and entire or lobed, alternate leaves. Two
species have been described, one a native of the temperate portion

of eastern North America, the other of China.

Leaves alternate, membranaceous, deciduous, ovate or obovate, entire and

acute or 1-3-lobed at the apex vnth. broadly ovate, oblique lobes separated by
deep broad sinuses, cuneate at the base, conspicuously, reticulate and arcuate-

veined, at maturity dark green, glabrous and impressed-veined above, paler

beneath. Flowers vernal, appearing with the leaves, usually dioecious borne

on slender pedicels in lax, pilose, umbelled, few-flowered racemes in the axils

of accrescent, obovate bud-scales; calyx yello^^^sh green, di'V'ided nearly to the

base into 6 narrowly obovate, subequal, spreading lobes; stamens 9, inserted

in 3 series on the thickened margin of the calyx-tube; filaments elongated,

compressed, light yellow, those of the inner series equipped with two orange-

colored, stalked glands; anthers oblong, orange-colored, those of the fertile

flowers generally reduced to staminodia; pistil consisting of an ovoid, green,

glabrous ovary- terminated, by a long style and capitate stigma. Fi'uit a

globose-oblong, dark blue, lustrous berry, borne upright in the red, accrescent,

obscurely-lobed calyx and enlarged end of the pedicel; flesh thin; seeds brown,

smooth and pointed.

WITCH HAZEL FAMILY. HAMAMELIDACEAE
Trees or shrubs with watery juice, slender terete branchlets,

naked or scaly buds, alternate leaves, and fibrous roots. Some
eighteen genera and thirty-five species are included, natives of

eastern North America, southern and eastern Asia, the Malay

-Vrchipelago, Madagascar and South Africa. Three genera are

represented in North America, two by arborescent forms.

Leaves alternate, simple, stipulate, petiolate, deciduous. Flowers perfect

or unisexual; calyx 4-parted the tube adherent to the ovary, or none; petals
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4 or none; stamens 4—8 or indefinite, -with 2-celled introrse anthers; pistil

consisting of a 2-celled ovarv inserted in the bottom of the receptacle; crowned

vdth 2 subulate styles stigmatie on the inner face. Fruit a woody, 2-beaked

capsule, dehiscent at the summit; seeds 1 or several, albuminous, with straight

embryo.

THE SWEET GUM. Genus LIQUIDAMBAR L.

Large timber trees with balsamic juices, scaly bark, terete and

often winged pithy branchlets, star-shaped leaves and fibrous roots.

Four species are included in the genus, one of which is indigenous

to the United States.

Leaves alternate, deciduous, simple, nearly orbicular, serrate, deeply 5-7

palmately-lobed, borne on long petioles ; stipules lanceolate, caducous. Flowers

monoecious (or rarely perfect), the staminate in terminal, racemose, subglobose,

capitate clusters each subtended by 4 caducous bracts, the pistillate in solitary

long-stalked globular heads from the axils of the upper leaves; stamens

numerous, interspersed with minute scales, with oblong anthers and filiform

filaments; pistillate flowers surrounded by long-awned scales; calyx obconic,

short-Hmbed, bearing 4 stamens or staminodia at the summit; pistil con-

sisting of a partly inferior ovary tenniuated by two elongated, subulate,

recurving styles. Fruit a globose, spiny, Avoody head consisting of many

united capsules, each tipped vdth the 2 hardened, incurved, beak-like, elongated

styles and dehiscing by two valves at the summit; seeds 1-2, compressed,

angulate, winged; sterile seeds numerous, much smaller, resembling sawdust.

PLANE-TREE FAMILY. PLATANACEAE
A monogeneric family consisting of trees with watery juice,

zigzag branches, subpetiolar buds, alternate stipulate leaves, and

bark which exfoliates in large irregular scales from the trunk and

larger branches. The sole genus consists of six or seven species

confined to North and Central America, eastern Europe, and

southwestern Asia. Three species are found in the United States,

one widely distributed in the eastern states, a second on the Pacific

Coast, and a third in the southwest. Platanus orientalis L. from

the Old World, is widely grown in the United States as a street

and shade tree.

Leaves alternate, simple, broadly ovate, cordate, cimeate, or tnincate at

the base, palmately 3-7-lobed and veined, the lobes entire, dentate, or coarsely

sinuate-toothed; petioles long, abruptly enlarged and enclosing the buds at

the base; stipules large, foliaceous and sheathing the branchlet on sterile

shoots, thin, searious and caducous on flowering shoots; when yotmg the

branchlets, leaf-blades, petioles and stipules are covered with stellate hairs.

Flowers monoecious, minute, appearing witli the unfolding of the leaves in

unisexual, pedunculate, globose heads; staminate head dark red, axillary;

sepals 3-0, scale-like, slightly united at the base: petals 3-6. cuneiform,

about twice as long as the sepals; stamens 3-6, opposite the sepals, with
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short filaments and elongate clavate anthers cro\vned with a pilose, truncate,

connective; pistillate heads green tinged Avith red, solitary and terminal or in

terminal spicate clusters, the lateral heads then embracing the peduncle at

maturity; sepals 3-6, romided; petals 3-6, acute, longer than the sepals;

staminodia present; pistils 3-6, superior subtended at the base with per-

sistent straight hairs, with long curved styles stigmatic on the ventral side.

Fruit a subgobose head, consisting of many clavate, crustaceous 1-seeded

achenes tipped with the persistent styles and subtended at the base with bristly

hairs; seed oblong, albuminous.

THE PLANE TREES. Genus PLATANUS (Toiirn.) L.

For distribution and characters of the genus, see description of

the family.

ROSE FAMILY. ROSACEAE
Trees, shrubs and a few herbs numbering upwards of fifteen

hundred species, grouped in about ninety genera. Rosaceous

plants are widely distributed throughout the temperate regions of

the world and include many of our important fruit trees such as

the Apple and the Pear. Ten genera are represented by arbores-

cent species within the United States.

Sap watery. Branch!cts terete. Buds scaly Leaves alternate or rarely

opposite, simple or compound, deciduous or persistent, stipulate. Flowers

perfect, generally showy; calyx-tube 5-lobed; petals 5 and separate, or want-

ing; stamens numerous, distinct, inserted with the petals on a disk lining

the calyx-tube; anthers small, -celled, longitudinally dehiscent; pistils

1-many, distinct or miited and combined -u-ith the calyx-tube; ovules 1-2 in

each cell. Fruit various.

KEY TO THE GENERA page

1. Ovary inferior. 2-.5 celled, adnata to the enlarged calyx-tube (or receptacle);

fruit a pome 2

1. Ovary superior, 1-celled; fruit a drupe Prunus 371
2. Mature carpels papery or soft-cartilaginous at maturity 3

2. Mature carpels hard and bony at maturity Crataegus 371
3. Cells of the ovary as many as the styles, without false partial partitions

Pyrus 3 9
3. Cells of the ovary twice as many as the styles, with false partial partitions. .

Amelanchier 370

THE APPLES AND PEARS. Genus PYRUS (Tourn.) L.

Small or medium sized trees of the northern hemisphere, chiefly

of the Old World. Some forty species are included, of which five

are native to North America, four in the eastern states and one

on the Pacific Slope. In addition several introduced species have

become widelv naturalized.
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Leaves alternate, deciduous, simple or compouud, petioled; stipules free

from the petioles, caducous. Floivers white or pink, in simple or conipoimd

cymes, terminal on short, often spinescent spurs or on leafy shoots; calyx-

tube urn-sliaped, the 5 lobes imbricated in the bud and generally persistent;

petals 5, rounded, short-clawed, spreading; stamens numerous, the filaments

persisting in the fruit; pistil consisting of a compound ovary of 3-5 cells

adnate to the calyx-tube terminated by a like nimiber of styles which are

free or united at the base and bear terminal stigmas; ovules 2 to each cell.

Fruit a large fleshy or small berr\--like pome formed by the enlarged ovary

and adnate calyx and crowned with the vestigial stamen-filaments and calyx-

lobes; seeds erect, lustrous bro'mi, exalbuminous.

KEY TO THE SPECIES page

1. Leaves simple; pome large, subglobose or pyriform 2

1. Leaves compound; pome small and berry-like, globose 4
2. Leaves coriaceous and lustrous above; fruit pjTiform, the flesh with grit

cells P. communis 231

2. Leaves membranous and dull above; fruit subglobose, the flesh without grit

cells 3

3. Leaves ovate, glabrous at maturity; petioles and fruit-stalks elongated and
slender; branches spinescent P. coronaria 233

3. Leaves ovate-oval, pubescent or woolly beneath; petioles and fruit-stalks short

and stout; branches not spinescent P. Malus 235
4. Leaflets lanceolate, taper-pointed, glabrous above; fruit J of an inch or

less in diameter P. americana 237
4. Leaflets narrowly oblong, obtuse, more or less pubescent on both sides;

fruit more than | of an inch in diameter P. Aucuparia 239

THE SERVICE BERRIES. Genus AMELANCHIER Medic.

The genus Amelanchier includes trees and shrubs with slender

unarmed branches, lanceolate buds covered with closely imbricated

scales, simple petioled leaves and racemose or rarely solitarj'

flowers. The thirty or forty species are widely distributed

throughout the north temperate regions of both hemispheres. In

addition to the shrubby forms there are at least three arborescent

species indigenous to North America, two in the eastern states and
the third in the Rocky Mountain and Pacific Coast region.

Leaves alternate, deciduous, simple, entii-e or serrate, petioled; stipules

linear, caducous. Flowers borne on slender bibracteolate pedicels in erect or

nodding racemes or rarely solitary, appearing with the leaves; calyx-tube

campanulate or urceolate, adnate to the ovary, with 5 lanceolate, reflexed,

persistent lobes; petals 5, white, oblong-obovate, spatulate or ligulate, with

short claws; stamens numerous, inserted Avith the petals on the rim of the

calyx-tube, with subulate filaments and oblong anthers; pistil consisting of a

5-ceUed but falsely 10-celled ovary terminated by 2-5 styles which are connate

below and bear terminal truncate stigmas; ovules erect, 2 in each cell. Fruit
a small berry-like, globose pome maturing in our species in early summer,
purplish or blue when ripe, crowned with the calyx-lobes and persistent

stamen-filaments; flesh sweet, rather juicy, carpels membranaceous; seeds

5-10, oblong, compressed, exalbuminous.
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KEY TO THE SPECIES page

1. Leaves densely white-tomentose when young, at length becoming green;

pedicels of fruit 2/5-1 inch long A. canadensis 241
1. Leaves essentially glabrous from the first; pedicels of fruit 1 1/5-2 inches long

A. laevis 241

THE THORN-APPLES. Genus CRATAEGUS L.

Low, wide-spreading trees or shrubs with usually dark or gray

scaly bark, rigid terete more or less zigzag branches often armed
with stiff sharp thorns, alternate simple leaves, showy flowers, and
pomaceous fruit. The genus attains its best development in east-

ern North America where many puzzling and intergrading forms

have been described. In New York 8tate alone over two hundred

species are said to occur although the validity of some of these

is open to question. Undoubtedly several hundred species will be

found to be authentic, the bulk of which are found in eastern

United States, with scattered forms in the Rocky Mountains, on

the Pacific Coast, in Japan and Eurasia.

Leaves alternate, deciduous, simple, serrate and sometimes variously lobed,

petioled; stipules caducous or foliaceous on vigorous shoots. Flowers perfect,

regular, showy, borue in simple or compound corymbs terminating short leafy

branchlets, the lowermost pedicels of a cluster often from the axils of the

uppermost leaves; calyx-tube obeonie, adnate to the ovary, the 5 lobes acute^

leflexed and generally persistent; petals 5, white or pinkish, spreading,

inserted on the throat of the calyx, early deciduous; stamens variable in the

same species, normally 5 and alternate with the petals, but varying in multi-

ples of 5 up to 25; filaments subulate, incurved, often persistent on the fruit;

anthers pale yellow to white or from pink to dark rose and purple; pistil

consisting of a 1-5 celled inferior ovary croA\iied with a like number of styles

and stigmas; ovules 1-2 in each cell. Fruit a small, short-globose, oblong or

pyriform pome, varying in color chiefly from red to yellow, containing 1-5

bony nutlets, each with a single upright seed.

THE PLUMS AND CHERRIES. Genus PRUNUS (Tourn.) U.

Trees or shrubs with bitter astringent properties, slender branch-

lets, scaly buds, alternate simple leaves, showy flowers and drupa-

ceous usually edible fruits. Many contain prussic acid and exude

a gum from the baric when wounded. The species of Primus num-
ber about one hundred and twenty forms which ai'e widely dis-

tributed throughout the temperate and tropical regions of the

northern hemisphere. Some thirty species occur in the United

States, eighteen of which are arborescent. In addition a number
of species from the Old AVorld have become naturalized.

Leaves alternate, decidudiis or pci-sislcnt. siiiipl(>, serr.-ite or entire, petioled,

the petioles often glandular; stipules small, caducous. Winter huds scaly, the
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inner scales aeci-eseent. Flowers perfect, regular, sho\\';)', borne in axillary

umbels or corymbs or in terminal or axillary racemes; calyx-tube inferior,

o-lobed, the lobes imbricated in the bud
;
petals 5, white, spreading, inserted

with the numerous stamens on the calyx-tube; filaments filifonn, free, bearing

oval 2-eelled anthers; pistil solitary, consisting of a simple 1-celled ovan'

terminated by an elongated style and capitate stigma. Fruit a 1-seeded

drupe; flesh thick and pulpy or dry and thin; pit bony, compressed, smooth,

rugose or patted; seed solitary, pale brown, exalbuminous ; cotyledons fleshy.

KEY TO THE SPECIES page

1. Ovary glabrous; pit smooth or shallowly sculptured 2
1. Ovary velvety-tomentose P. Persica 265

2. Flowers in racemes terminating leafy branches 3
2. Flowers umbellate or corymbose 4

3. Leaves oblong, rather thick, crenate-serrulate with incurved teeth

P. serotina 245
3. Leaves chiefly obovate, thin, sharply serrate, the teeth somewhat spreading . .

P. virginiana 247
4. Flowers in axillary umbels appearing before or with the leaves 5
4. Flowers in terminal corymbs appearing after the leaves P. Mahaleb 253

5. Leaves conduplicate in the bud; fruit without ventral groove; stone globose
or subglobose 6

5. Leaves convolute in the bud ; fruit usually with a ventral groove ; stone com-
pressed 8

6. Leaves ovate, oval or obovate; petals |-| of an inch long 7
6. Leaves oblong-lanceolate; petals less than | of an inch long

P. pennsylvanica 249
7. Leaves membranous, pubescent beneath at least on the veins; fruit generally

sweet; inner accrescent scales of flower-buds ligulate and spreading at

blossom time P. avium 255
7. Leaves semicoriaceous, glabrous; fruit sour; inner accrescent scales of flower-

buds not ligulate. ascending at blossom time P. Cerasus 257
S. Leaves ovate to obovate; fruit more than 5 of an inch in diameter 9

8. Leaves oblanceolate to narrowly obovate; fruit h of an inch or less in diameter
P. instititia 251

9. Umbels several flowered 10

9. Umbels 1-2 flowered P. domestica 263
10. Leaves crenulate-serrate; calyx-lobes glandular-serrate P. nigra 259
10. Leaves sharply-serrate; calyx-lobes entire P. americana 261

PULSE OR PEA FAMILY. LEGUMINOSAE
An extremely large family of some four hundred and fifty

genera and seven thousand species including trees, shrubs, woody
vines, and herbs, -v^ddely distributed through the tropical and tem-

perate regions of the world. Many are valuable timber trees while

others are important forage crops or are otherwise valuable to

man. In addition to the many herbaceous and shrubby forms,

there are seventeen genera which are represented by arborescent

forms in the United States.

Leaves alternate, usuaJly compoimd, stijjulate. Flowers papilionaceous or

sometimes regular; stamens 10 (occasionally 5 or many), monadelphous,

diadelphous, or rarely distinct; pistil simple, superior, solitary. Fruit a

legume.
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KEY TO THE GENERA page

1. Leaves doubly pinnate at least in part; flowers regular, polygamous or

dioecious 2

1. Leaves simple or pinnate; flowers papilionaceous or imperfectly pseudo-
papilionaceous 3

2. Leaves bipinnate; calyx-tube elongated, 5-lobed; legume thick and woody
Gymnocladus 373

2. Leaves pinnate and bipinnate; calyx-tube short, 3-5 lobed; legume
coriaceous i Gleditsia 373

3. Leaves simple; upper petal enclosed by the others in the bud Cercis 374
3. Leaves pinnate; upper petal enclosing the others in the bud Robina 374

KENTUCKY COFFEE-TREE. GYMNOCLADUS Lam.

Large trees with stout pithy twigs, large alternate bipinnate

leaves, inconspicuous flowers, and large woody legumes. A genus

of two species, one native to eastern North America, the other to

southern and southwestern China.

Buds superposed. Leaves alternate, deciduous, unecjually bipinnate, the

primary pinnae aside from 1 or 2 basal pairs mth many, usually, alternate

leaflets; stipules foliaceous, caducous. Flowers regular, dioecious or polyga-

mous, greenish white, borne in terminal racemes; calyx elongated-tubular,

lO-ribbed, with 5 narrow, neai'ly equal lobes; petals 5, oblong, equal, pubes-

cent, spreading, somewhat longer than the calyx-lobes; stamens 10, distinct,

short, inserted with the petals on the calyx-tube; filament.s j)ubescent, of two

lengths; pistil consisting of a sessile ovary terminated by a short style and

ciblique 2-lobed stigma ; ovules numerous. Fruit a large, oblong, subfalcate,

somewhat compressed, woody legunie, tardily dehiscent, containing several

seeds separated by a jelly-like pulp; seeds large, ovoid or somewhat obovoid,

albuminous, with thick, broA\Ti seed-coat.

THE HONEY LOCUSTS. Genus GLEDITSIA L.

A genus of ten or twelve species of trees, natives of eastern North

America, Asia, Japan and tropical Africa. Three species are

found in the United States, one widely distributed in the east, a

second inhabiting the lower Mississippi basin, and a third restricted

to a small area in Texas. But one species, Gleditsia triacanthos

(L.), is found in New York State.

Leaves alternate, deciduous, long-petioled, often fascicled on second year

twigs, evenly pinnate, twice pinnate or with some of the secoudan- pinnae

replaced by simple leaflets; leaflets subsessile and irregularly crenulate;

stipules small, caducous. Flowers regular, polygamous, small, greenish yel-

low, borne in slender axillary, sometimes fascicled, spike-like racemes with

minute caducous bracts; calyx campanulate, with 3-5 nearly equal lobes,

petals 3-5, equaling the calj'x-lobes; stamens 6-10, distinct, inserted with

the petals on the edge of the disk; pistil consisting of a nearly sessile ovary

terminated by a short style and terminal dilated stigma ; ovules 2-man3'.

Fruit a compressed, many-seeded^ elongated, straight, indehiscent legume or

an ovate, 2-seeded, tardily dehiscent legume ; seeds suborbieular or oblong,

compressed, albuminous, with long funicles.
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THE RED-BUDS. Genus CERCIS L.

A genus of seven species of small trees or shrubs, natives of

North America and Eurasia. Three species occur in North Amer-

ica, one widely distributed as a small tree in central and eastern

United States, a second in southern Texas, and a third shrubby

.species in California.

Baric scaly. Branchlets slender, zigzag, prolonged by an upper axillary

Inid. Leaves alternate, deciduous, simple, ovate, orbicular or reniform, with

.5-7 prominent veins; petioles slender, elongate, enlarged at the base; stipules

small, membranous, caducous. Flowers appearing before or Avith the leaves

on thin, jointed pedicels in simple fascicles or racemose clusters, borne on the

growth of the preceding season, on the older t\\"igs, or even on the trunk,

pink, pseudo-papilionaceous; calyx-tube oblique-campanulate, 5-toothed; petals

5, unguiculate, those forming the keel the larger and free; standard smaller

than the wings and enclosed by them in the bud; stamens 10, distinct,

declined; filaments enlarged and pilose at the base; anthers oblong, pistil

consisting of a short-stalked, obliquely-inserted ovary terminated by a filiform

r^tyle and stout obtuse stigma; ovules numerous, 2-rauked. Fruit a linear-

oblong, compressed legume, acute at both ends and margined along the upper

suture, at maturity reddish purple and 2-valved ; seeds oblong, compressed,

reddish brown, albuminous.

THE LOCUSTS. Genus ROBINIA L.

A genus of seven or eight species of trees and shrubs character-

ized by slender zigzag, often armed branchlets ; minute superposed

subpetiolar buds, alternate pinnate leaves, and showy papiliona-

ceous flowers. The locusts are confined wholly to the temperate

parts of North America. Three arborescent and one shrubby

species occur within the United States.

Leaves alternate, deciduous, odd-pinnately compound; leaflets entire, petio-

lulate, with minute bristle-like stipules; stipules i)ersist.ent, spinescent at

least on vigorous growth. Flowers large, showy, papilionaceous, perfect,

borne on long pedicels in short pendulous racemes from the axils of leaves

of the year; calyx-tube campanulate, .5-lobed or cut, the upper lobes the longer

and cohering for a part of their length; corolla consisting of a large, reflexed,

obcordate standard, oblong-falcate free wings and obtuse, incurved keel-petals

united below; stamens 10, diadelphous, the nine inferior miited; anthers uni-

form or the alternate ones smaller
;

pistil superior, consisting of a stipitate

elongated ovary terminating in a subulate inflexed hairj' style and terminal

stigma; ovules numerous, 2-ranked, attached to the ventral suture. Fruit

a many-seeded, linear oblong, compressed, nearly sessile legume, flat-margined

along the seed-bearing suture and opening by 2 thin membranous valves; the

legumes are generally borne in drooping many-fruited racemes and open tar-

dily; seeds oblique, reniform, albuminous with persistent incurved funicle.
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RUE FAMILY. RUTACEAE
Trees and shrubs or rarely herbs with bitter aromatic oil, simple

or compound, generally glandular-punctate leaves, and perfect or

polygamous, usually strongly-scented flowers. The Rue family con-

tains in the neighborhood of one thousand species grouped in one

hundred odd genera, widely distributed throughout the warm tem-

perate and tropical regions of the world but most abundant in

South Africa and Australia.

Leaves simple or compound, generally glandular-punctate, estipulate or

vnth spinescent stipules. Flowers regular, perfect or unisexual, chiefly in

cymes; calyx 3-.5-lobed, the lobes imbricated in the bud; petals 3-5, imbri-

cated in the bud; stamens as many or twice as many as the petals, distinct

or united below, hypogynous; pistils 2-5, separate or united, sessile or stipi-

tate, the styles usually united ; ovules 2 in each cell. Fruit a capsule, samara,

drupe or hesperidium; seeds albuminous.

THE WAFER-ASHES. Genus PTELEA L.

Small trees or shrubs with bitter bark, 3-5-foliate leaves, polyga-

mous flowers, and samaroid fruit. The genus is endemic to North

America and is represented by four or five species, natives of the

United States and Mexico. One species becomes a small tree and

is found locally in New York State.

Leaves alternate or rarely opposite, estipulate, long-petioled, generally

trifoliate, the leaflets ovate or oblong, entire or crenulate-serrate, pellucid-

punctate. Flowers polygamous, greenish white, borne on slender bracteolate

pedicels in terminal or compound cymes; calyx 4:-5-parted; petals 4^5, imbri-

cated; stamens of the same number as the petals and alternate with them;

filaments subulate, pilose at the base, shorter in the pistillate flowers; pistil

consisting of a stipitate, compressed 2-3-celled ovary terminated by a short

style and 2-3-lobed stigma. Fruit a 2-3-celled, broadly ^^'inged. or rarely

^\'ingless samara; wing broad, reticulate; seeds oblong, acute at the apex,

rounded at the base.

QUASSIA FAMILY. SIMAROUBACEAE

Trees or shrubs with bitter often milky juice, alternate pinnate

leaves, dioecious or polygamous flowers, and a samaroid or drupa-

ceous fruit. The family includes about one hundred and fifty

species which are grouped in twenty-eight genera, and is chiefly

confined to the tropics and the milder parts of the north temperate

zone.

Leaves alternate, persistent or deciduous, pinnate, estipulate. Floivers

regular, dioecious or polygamous ; calyx 3-5 lobed, the lobes imbricated in

the buds; petals 3-5, imbricated in the bud; disk annular or elongated; eta-
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mens as many as the petals or twice as many, distinct; filaments with a scali'

or hairs at the base, inserted imder the disk; anthers 2-celled, introrse; pistil

consisting of a 2-5-eelled ovary terminated by a like number of styles. Fruit

a drupe or samara.

TREE OF HEAVEN. GeniLS AILANTHUS Desf.

Trees or shrubs with pale bitter bark, pinnate leaves, greenish

white flowers and samaroid fruit. The genus contains seven or

eight species, all natives of eastern Asia, the East Indies and

Australia. Ailanihns glandidosa Desf. has become widely natural-

ized about cities and towns in eastern United States.

Leaves alternate, petioled, deciduous, odd-pinnately compound, consisting

of numerous, somewhat oblique, ovate or ovate-lanceolate sub-entire leaflets.

Floivers small, polygamous, greenish white, borne in large terminal pamcles;

calyx short, 5-cleft; petals 5, spreading, valvate; disk hemispheric, 10-lobed;

staminate flowers ill-scented, with, ten stamens; fertile flowers with 2-3 abor-

tive or fxuictdoual stamens; pistU consisting of a deeply 2-5-lobed ovary

surmounted by a like number of united styles. Fruit a linear-oblong samara

with membranous veiny wing surrounding the 1-seeded seminal cavity;

samaras generally clustered.

SUMACH FAMILY. AXACARDIACEAE

Trees, shrubs or vines with acrid resinous or milky juice, pithy

branchlets, alternate simple or compound leaves, generally polyga-

mous flowers, and drupaceous fruit. A large family comprising

about fifty genera and some four hundred species, natives of

tropical or the milder portions of the temperate zones.

Leaves alternate, simple or pinnate, estipulate. Floivers regular, minute,

dioecious or polygamous ; calyx-lobes generally 5 ;
petals of the same number

or wanting; stamens of the same number as the petals or twice as many
and inserted with them on the edge of an annular disk; filaments filiform;

anthers oblong, 2-c«lled, longitudinally dehiscent; pistil consisting of a

1-celled, 1-ovuled ovary terminated by 1-3 styles and stigmas. Fruit a small

drupe; seed exalbumiuous ; cotyledons fleshy.

THE SUMACHS. Genus RHUS L.

The genus Rhus includes more than a hundred species of trees,

shrubs, and climbing vines, chiefly natives of the milder portions

of the north and south temperate zones. Some are extremely

poisonous; others are important as sources of tannin material,

waxes and gums, and as ornamental plants. Sixteen or seventeen

species are indigenous to the United States and are scattered from

coast to coast. Five of these become small trees.
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Bianchlcts stout, pithy, exuding a milky or watery juice when bruised.

Leaves alternate, deciduous or persistent, chiefly odd-pinnately compound.

Flowers dioecious or polygamous, white or greenish white, borne in more or

less compound axillary or terminal panicles; calyx generally 5-cleft or parted,

persistent; petals 5, spreading, longer than the calyx-lobes; stamens 5, alter-

nate Avith the petals, inserted with them under the nuirgin of an annular

disk; pistil consisting of a sessile ovary terminated by 3 termiiml styles and

stigmas. Fruit a globose, smooth or hairy drupelet, borne chiefly in thyrscs;

flesh thin, often acidulous
;
pit bony or crustaceous.

KEY TO THE SPECIES page

1. Flowers in terminal thyrsoid panicles; drupelet clothed with acid crimson
hairs 2

1. Flowers in loose, slender, axillary panicles; drupelet glabrous, white
R. Vernix 285

2. Rachis of the leaf not winged; juice milky 3
2. Rachis of the leaf winged; juice watery R. copallina 283

3. Leaf-stalks and branchlets densely velvety-hairy R. typhina 279
3. Leaf-stalks and branchlets glaucous R. glabra 281

HOLLY FAMILY. AQUIPOLIACEAE
Trees and shrubs with terete branchlets, scaly buds, alternate

simple leaves, inconspicuous flowers, and a drupaceous fruit. A
family of about one hundred and seventy-five .species widely dis-

tributed in the temperate and tropical regions of the world. One
genus is represented by arborescent forms in the United States.

Leaves alternate, deciduous or persistent, simple, entire, crenate or pun-

gently toothed, stipulate. Flowers greenish white, dioecious, axillary, soli-

tary or cymose; calyx 4-6-lobed; petals 4-(5, imbricated in the bud; stamens

4-6^ alternate with the petals, inserted on the petals at the base, reduced to

staminodia in the pistillate flower; ovary 4—8 celled; style short or none;

stigmas 4-8. Fruit a drupe with thin flesh, containing 4-8 horny or crusta-

ceous nutlets ; seeds pendulous, albuminous.

THE HOLLIES. Genus ILEX L.

A genus of about one hundred and .sixty species of trees and

shrubs widely scattered throughout the temperate and tropical

regions of the world with the exception of western North America,

Australia and neighboring islands. Thirteen species are found in

eastern United States, five of which become arborescent. Two of

the latter are found in New York State, one of which. Ilex opaca

Ait., becomes a small tree within our range.

For generic characters, see those of the family.

MAPLE FAMILY. ACERACEAE
Trees and a few shrubs with watery often saccharine juice,

terete branches, opposite simple palmately lobed or ])innate leaves,

and polygamous or dioecious flowers. The iAceraceae consist of



378 Tlie New York State College of Forestry

but two genera, Dipteronia, represented by a single species in

China and Acer, witli numerous species widely distributed over

the northern hemisphere.

Leaves opposite, deciduous, simple and palmately lobed or pinnate, long-

petioled, chiefly estipulate. Flowers regular, polygamous, dioecious, or rarely

perfect, borne in lateral fascicles arising from separate flower-buds before

the leaves or in terminal and lateral racemes or panicles with or after the

leaves; calyx chiefly 5-parted, the segments imbricated; petals 5 or none;

disk thick, annular, lobed, or sometimes lacking; stamens 4-12 (usually 7-8),

hypogynous, mth filiform filaments and oblong or linear anthers; pistil con-

sisting of a 2-lobed, 2-celled, compressed, wing-margined ovary surmounted

by 2 styles which are stigmatic on their inner surface; ovules 2 in each cell.

Fruit a double samara, the halves usually long-winged and 1-seeded, and

joined at the base; wings papery, thickened on the margin; seed compressed

ascending, exalbuminous ; cotyledons thin, folded.

THE MAPLES. Genus ACER L.

The genus Acer consists of seventy to eighty species of trees and

shrubs scattei'ed over the northern hemisphere of the New and the

Old World, one species crossing the equator into Sumatra and

Java. Some thirteen forms are found in North America, six

species (including one variety) occurring within the area of New
York State. Some species are important timber trees producing

a close-grained, moderate^ hard wood which is prized for furni-

ture, in turnery and for interior finish. Maple sugar is obtained

from the sap of Acer saccharum Marsh. The maples are also used

extensively as shade trees.

For generic characters, see those of the family.

KEY TO THE SPECIES page

1. Leaves simple, palmately veined and lobed 2

1. Leaves pinnately compound A. Negundo 301
2. Flowers in terminal racemes 3
2. Flowers in lateral clusters 4

3. Racemes erect; leaves coarsely serrate, usually 3-lobed at the apex
A. spicatum 291

3. Racemes drooping; leaves finely doubly serrate, 3-lobed at the apex
A. pennsylvanicum 289

4. Flowers appearing with the leaves in nearly sessile, umbel-like, pendant
corymbs 5

4. Flowers appearing before the leaves in umbel-like fascicles from separate
buds 6

5. Leaves dark green above, glabrous beneath at maturity A. saccharum 293
5. Leaves yellowish green above, usually downy beneath

A. saccharum, var. nigrum 295
6. Petals wanting; sides of terminal lobe of leaf diverging. . . A. saccharinum 297
6. Petals present ; sides of terminal lobe of leaf converging A rubrum 299
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SOAPBERRY FAMILY. SAPINDACEAE
Trees, shrubs, lianas, or herbaceous vines with watery juice,

chiefly alternate compound estipulate leaves, and mainly polyga-

mous unsymmetrical flowers. A large family comprising more

than one hundred genera and one tliousand species widely dis-

tributed in the tropical and warm temperate regions of the world.

But one genus, Aesculus, is represented by a naturalized arbores-

cent form in New York State.

Leaves alternate (opposite in one genus), pinnate or palmate, persistent or

deciduous, estipulate. Flowers regular or irregular, polygamous; sepals or

calyx-lobes 4—5, imbricated in the bud; petals 3-5, imbricated in tlie bud; disk

annular, fleshy; stamens generally 7-10, inserted on the disk, with free fila-

ments and introrse 2-celled anthers; pistil consisting of a 2-4:-celled ovary sur-

mounted by a terminal style and capitate or lobed stigma ; ovules solitary or

2 in a cell. Fruit a drupe or cajisule; seed usually solitary by abortion, exal-

buminous.

THE HORSE-CHESTNUT AND BUCKEYES.
Genus AESCULXJS L.

Trees and shrubs with stout branchlets, large buds, ill-scented

bark, and showy paniculate flowers. Aesculus includes ten or

twelve species which are found in North America and Eurasia.

Leaves opposite, deciduous, digitately compound, petiolate, estipulate; leaf-

lets 3-9, seiTate. Flowers polygamous, showy, borne in large terminal panicles,

generally only the loAver flowers fertile; pedicel jointed; calyx campanulate,

5-lobed, the lobes unequal and imbricated in the bud; petals 4-5, unequal,

clawed; disk hypogynous, aiuiular; stamens chiefly 7, with elongated filiform

laiequal filaments and introrse, longitudinally dehiscent anthers; pistil con-

sisting of a 3-celled sessile ovary surmounted by a slender, elongated curved

style and capitate stigma ; ovules 2 in each cell. Fruit a coriaceous, 3-valved,

1-2 seeded capsule, loculicidally dehiscent; seeds large, globose or hemispher-

ical, smooth, lustrous, bro\m, with large pale hilum, exalbuminous ; cotyledons

thick fleshy, hypogean.

Aesculus is represented in New York State by but the one

naturalized species A Hippocastanum. L., a native of the Orient.

BUCKTHORN FAMILY. RHAMNACEAE
Small trees and erect or climbing shrubs with bitter bark, simple

and mainly alternate leaves, and perfect, polygamous, or dioecious

inconspicuous flowers. The Rhamnaceae include about forty-five

genera and some six hundred species, chiefly natives of the tropical

and warmer parts of the temperate regions. But one genus,

Jlhamnus, is represented by an arborescent species in New York
State.
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Leaves simple, chiefly alternate and generally 3-nerved, stipulate. Flowers

perfect or polygamous, regular, greenish, inconspicuous; calyx 4-5-lobed;

petals 4-5, inserted on the calyx or wanting; stamens 4-5, opposite the

petals; disk fleshy; pistil consisting of a sessile 2-5-celled and ovuled ovary

surmounted by a columnar style and tenninal stigma. Fruit drupaceous,

tipped witli tlie remnants of the style; seeds mainly albuminous.

THE BUCKTHORNS. Genus RHAMNUS (Tourn.) L.

Small trees and slirnbs with bitter bark, often spinescent

branches, simple pinniveined leaves, and greenish, perfect, polyga-

mous or dioecious flowers. Bhamnus is represented by about sixty

species scattered over the temperate and in many parts of the

tropical regions of the world. Five species are indigenous to the

United States, three of which become arborescent.

Leaves alternate or subopposite, deciduous or persistent, simple, entire or

dentate, pctiolate, eonduplicate in the bud. Flowers perfect or polygamo-

dioecious, axillary, borne in simple or compound racemes or fascicled cymes

;

calyx, campanulate, 4-5-lobed; petals 4-5, emarginate, infolded around the

stamens or lacking; stamens 4^5, with short filaments and ovate-oblong or

sagittate anthers; pistU consisting of a free 2-4-celled, ovoid ovary sur-

mounted by a 3-4-cleft or lobed style. Fruit an oblong or spherical drupe

with thick succulent flesh, containing 2-4 1-seeded nutlets; seed erect,

grooved, with scanty albumen.

Bhamnus cciJiartiea L. was introduced from Europe for ornamental pur-

poses and has become naturalized in New York State.

LINDEN FAMILY. TTLTACEAE

A large family of trees, shrubs and herbs comprising about

thirty-five genera and approximately two hundred and fifty species,

mainly tropical and most abundantly represented south of the

equator. Three genera are North American, one of which, TiJia,

is arborescent.

Leaves chiefly alternate, simple, deciduous, stipulate. Flowers perfect, regu-

lar, generally in cymes or panicles; sepals. 3-5, valvate, deciduous; petals of

the same number, fewer, or none ; stamens numerous, generally 5-10-

adelphous; pistil consisting of a sessile, 2-10-celled ovary terminated by a

columnar style and capitate stigma. Fruit drupaceous or nut-like; seeds

albuminous; cotyledons foliaeeous.

THE LINDENS OR BASSWOODS. Genus TILIA (Tourn.) L.

The genus Tilia comprises some twenty species of trees and is

widely distributed in the temperate regions of the northern hemis-

phere with the exception of western North America and Central

Asia. Most of the species are characterized by fragrant, nectar-

bearing flowers, fibrous inner bark, and a soft, even-textured valu-

able wood, and are valuable timber trees in the regions to which

they are indigenous.
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Leaves alternate, deciduous, simple, mainly cordate and inequilateral at

the base, serrate, long-petiolate. Floivers perfect, pale yellow, fragrant,

nectariferous, borne on slender elavate pedicels in axillary or terminal cymes,

the stalk of the cyme in part adnate to the axis of a ligulate or obovate, pale

green, membranous bract; sepals 5; petals 5, alternate with the sepals, creamy

white; stamens numerous, 5-adelphous, each cluster (in the American spe-

cies) united with a petal-like scale opposite each petal; filaments forked at

the apex, each fork bearing a half-anther; pistil consisting of a sessile, tomen-

tose, 5-eelled ovary surmoiuited by a columnar style and 5 spreading stigmatic

lobes. Fruit nut-like, woody, subglobose to ovate-oblong, 1-celled by abortion

and containing 1-2 albuminous seeds ; cotyledons palmately 5-lobed.

KEY TO THE SPECIES page

1. Leaves glabrous below T. americana 307
1. Leaves pubescent or hoary-tomentulose below 2

2. Leaves stellate pubescent below, with conspicuous axillary tufts of hairs.

T. Michauxii 309
2. Leaves hoary white-tomentulose below. . . .T. heterophylla, var. Michauxii 311

GINSENG FAMILY. ARALIACEAE
Trees, shrubs, or herbs, with watery juice, alternate compound

leaves, racemose or panicled umbels of flowers, and baccate fruit.

A large family of about fifty genera and five hundred species,

mainly confined to the tropics with a few genera extending into

the northern hemisphere. Aralia is represented by four species

in New York State, one of which becomes a small tree.

Leaves alternate, deciduous, compound, petiolate, mainly stipulate. Flowers

perfect or polygamous, regular, 5-nierous, iii racemose or panicled umbels

;

calyx adnate to the ovary, 5-lobed; petals 5 or 10, inserted on the margin of

the calyx; stamens 5 or 10, alternate with the petals; pistil consisting of an
inferior 2-5-celled ovary surmounted by 2-5 styles and simi>le stigmas; ovules

one to each cell. Fruit a 2-5-seeded, baccate drupe; seeds exalbuminous.

HERCULES' CLUB. Genus ARALIA (Tourn.) L.

Aromatic spiny trees or shrubs with stout pithy branches, and
bristly or glabrous perennial herbs. The genus comprises about

thirty species and is confined to North America and Asia. Aralia

spinosa L. is the only North American species which becomes
arborescent.

Leaves alternate, pinnately or ternately decompound, the petioles enlarged

and clasping at the base; stipules present. Flowers perfect or polygamous,
small, greenish white, 5-merous, borne on slender, jointed pedicels in umbels
or panicled umbels; calyx-tube adherent to the ovary, the lobes minute and
valvate; petals ovate, imbricated in the bud; stamens alternate with the

petals, with filiform filaments and oblong or ovate anthers, inserted with tJic

petals on the margin of the disk; pistil consisting of an inferior 2-5-celled
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ovary surmounted by a like number of styles and capitate stigmas. Fruit

a 2-o-seeded, laterally compressed or angled, baccate drupe, tipped with the

remains of the styles and calyx-lobes; nutlets oi'bicular to ovate-oblong,

compressed, 1-seeded; seeds albuminous.

DOGWOOD FAMILY. CORNACEAE
Trees, shrubs, or lierb-like shrubs, with watery juice, terete

branchlets, alternate or opposite deciduous leaves, and perfect or

polygamo-dioecious flowers. The family includes about sixteen

genera and some ninety species, chiefly natives of the north

temperate zones. Two genera have arborescent species in North

America.

Leaves alternate or opposite, deciduous, simple, estipulate. Flowers regiilar,

borne solitary, in heads or cymes; calyx-tube adherent to the ovary, its limb

4-5-toothed or wanting; petals 4-5 or sometimes wanting; stamens 4^5 or

more numerous with subulate or flat filaments, inserted with the petals on

the margin of the epigynous disk; pistil consisting of an inferior, 1—2 celled,

1-2 ovuled ovary surmounted by a simple style and stigma. Fruit a 1-2

seeded, 1-pitted drupe; seeds oblong, albuminous.

KEY TO THE GENERA page

1. Leaves mostly opposite; flowers perfect. 4-merous Cornus 382
1. Leaves alternate; flowers polygamo-dioecious, 5-merous Nyssa 383

THE DOGWOODS OR CORNELS. Genus CORNUS (Tourn.) L.

Trees, shrubs, or shrub-like herbs, with astringent bark, opposite

or rarely alternate leaves, small perfect flowers and drupaceous

fruit. The genus comprises some forty species, confined to the

temperate regions of the northern hemisphere aside from a single

species in Peru. Some seventeen species occur in North America,

four of which become arborescent.

Leaves opposite or rarely alternate, simple, deciduous. Flowers perfect,

small, white, greenish white or yellow, 4-merous, borne in cymes or heads,

the latter subtended by showj' white bracts in some species; calyx adherent to

the ovary, the limb minutely 4-tootlied; petals 4, valvate in the bud; stamens

4, alternate with the petals and inserted with them on the margin of the

disk, the filaments slender and exserted
;

pistil consisting of an inferior

2-celled, 2-o\'nled ovary surmounted by a columnar style and capitate or

truncate stigma. Fruit an oblong or ovoid drupe, wdth thin flesh and bony

cr crustaceous 2-seeded stone.

KEY TO THE SPECIES page

1. Leaves opposite; flowers greenish, capitate, the heads surrounded by 4 large,

white, involucral bracts; fruit red Cornus florida 315
1. Leaves alternate; flowers creamy white, in naked cj''mes; fruit dark blue

Cornus alternifolia 317
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THE TUPELOS. Genus NYSSA L.

Trees with alternate simple leaves, inconspicuous polygamo-

dioecious flowers, and drupaceous fruit. Nyssa is represented by

five species in the eastern United States and a single species in

Southern Asia. One species, Nyssa sylvatica Marsh., occurs in

New York State.

Leaves alternate, deciduous, simple, entire or angulate-toothed, petiolate,

generally grouped near the end of the branches. Flowers appearing before

the leaves, polygamo-dioecious, small, greenish white, inconspicuous, borne in

capitate clusters, short racemes, or solitary at the summit of slender axillary

peduncles; stanmiate flowers numerous; calyx 5-parted; petals 5, minute,

fleshy, or none; stamens 5-15, wdth slender filaments and oblong anthers;

fertile flowers solitary or in few-flowered clusters, subtended by bracts;

calyx-limb 5-toothed or trimcate; petals 5, minute or none; stamens 5-10,

wth short filaments and fertile or abortive anthers; pistil consisting of an

inferior, 1-celled, l-o\'uled ovary surmounted by a slender curved style stig-

matic on one side toward the apex. Fruit an oblong or ovoid drupe, with

tliin acidulous flesh and thick-walled, bony, terete or compressed, ridged or

^\'inged, generally 1-celled, 1-seeded pit; seed pale, filling the cavity of the pit.

Series 3. GAMOPETALAE

Plants with petals more or less united, or sometimes separate

or wanting.

HEATH FAMILY. ERICACEAE
Trees and shrubs with scaly buds, alternate simple leaves, per-

fect regular flowers, and capsular, drupaceous or baccate fruit.

A large family consisting of about sixty-seven genera and over one

thousand species, widely scattered throughout the world in tropical

and temperate regions. Twenty-one genera are represented in the

United States, seven of which include arborescent forms.

Leaves alternate, simple, estipulate. Flotcers perfect, regular, -1- or 5-

merous ; calyx 4—5-lobed, free or adnate to the ovary ; corolla regular,

4-5-lobed, the lobes imbricated in the bud; stamens as many or twice as

many as the lobes of the corolla, with short filaments and anthers opening

l)y a terminal pore and often appendaged ; pistil consisting of a 4-10-celled

superior or inferior ovary terminated by a columnar style and capitate stigma.

Fruit capsular, drupaceous, or baccate; seeds generally minute, albuminous.

KEY TO THE GENERA
PAGE

1. Leaves flat; flower clusters axillary; corolla 5-lobed Kalmia 384
1. Leaves revolute; flower clusters terminal; corolla 5-cleft Rhododendron 384
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THE LAURELS. C4enns KALMIA L.

Small trees and shrubs with terete branchlets, minute axillary

leaf-buds, elongated axillary inflorescence-buds, and fibrous root.

Five or six species are recognized, natives of the United States

and Cuba. One species, KaJmia latifoUa L., becomes arborescent

in eastern United States.

Leaves alternate, persistent, entire, short petiolate. Floivcrs perfect, showy,

pink, purple or white, borne on slender bibracteolate pedicels from the axils

of persistent bracts in axillary umbels; calyx 5-parted, persistent, the lobes

imbricated in the bud; corolla saucer-shaped, 5-lobed, with short tube and

10 pouches just below the limb, the lobes ovate and before anthesis promi-

nently 10-ribbed from the pouches to the acute apex of the bud; stamens 10,

shorter than the corolla, with oblong anthers and filiform filaments; prior

to anthesis the anthers are retained in the pouches but at maturity the stamen

straightens abruptly and catapults the pollen grains from terminal pores in

the authers; disk 10-lobed; pistil consisting of a subglobose, 5-celled, many-

seeded ovaiy terminated by a filiform exserted styles and capitate stigma.

Fruit a subglobose crustaceous, 5-celled cajisule which is tardily septicidally

dehiscent; seeds minute, albuminous.

THE RHODODENDRONS. Genus RHODODENDRON L.

Small trees and shrubs with astringent juice, scaly bark, terete

branchlets, alternate leaves, and showy floAvers. The genus includes

over two hundred species which are scattered over eastern and

southern Asia and adjoining islands, and North America. Eighteen

species occur in North America, one of which. Rhododendron maxi-

mum L., becomes arborescent. In addition horticulturists have

introduced and hydridized many exotic forms for ornamental

purposes.

Leaves alternate, clustered near the ends of the branchlets, persistent;

coriaceous, vath revolute entire margins and broad midribs, short-petiolate.

Flowers perfect, showy, arising from scaly, cone-like buds, borne in terminal

corymbs or panicles; calyx 5-parted or toothed, persistent; corolla campanu-

late, 5-ck'ft, deciduous; disk fleshy, lobed; stamens generally 10, somewhat

unequal, declined and spreading; filaments pilose at the base; pistil consisting

of a 5-celled ovary surmounted by a slender, exserted, persistent style and

capitate stigma. Frwit a 5-celled, 5-valved, many-seeded, septicidally dehiscent

capsule; seeds numerous, minute, laciniately ^^-inged at the ends, albuminous.

EBONY FAMILY. EBENACEAE
Trees and shrubs with watery juice, alternate simple entire

leaves, dioecious or polygamous flowers, and baccate fruit. The

Ehenaceae include five genera and about two hundred and seventy-

five species, widely distributed in tropical and the milder parts

of the temperate regions.
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Leaves simple, alternate, entire, estipulate. Flowers small, chiefly dioecious

or polygamous, regular, ajdllaiy, solitary or cymose; calyx inferior, persistent,

3-7-lobed; corolla regular, deciduous, 3-7-lobed; stamens more numerous than

the lobes of the corolla and inserted on its tube, with short filaments and

introrse anthers; pistil consisting of a several-celled ovary surmounted by

2-8 styles and stigmas; o\T^iles 2 in each cell. Fnuit a 1-several-seeded berry

subtended by the accrescent calyx; seeds albuminous.

THE PERSIIVIMONS. Genus DIOSPYROS L.

Diospyros includes about one hundred and sixty species, widely

distributed throughout the tropics of the world but most abundant

in southern Asia. A few species extend into the temperate regions

of eastern Asia, eastern North America, and the Mediterranean

area. The ebony of commerce is produced by certain members of

this genus while others produce edible fruit. Diospyros is repre-

sented by two species in the United States, one of which, Diospyros

virgmiana L., occurs in southern New York.

Leaves alternate, simple, coriaceous, entire, estipulate. Floivers dioecious,

polygamous, or occasionally perfect, regular, from the axils of the leaves of

the year or of the previous year ; staminate flowers smaller than the pistillate

;

usually in short few-flowered cymes; pistillate flowers chiefly solitary; calyx

3-7-lobed, persistent and usually accrescent; corolla regular, 3-7-lobed, the

lobes convolute in the bud; stamens 2-3 times the number of corolla-lobes,

inserted at the base of the corolla in two rows and in pairs, with slender

lilaments and oblong apiculate anthers, abortive in the pistillate flowers;

pistil consisting of an inferor 3-7-celled ovary surmounted by 3-7 spreading

styles, each bearing 2-lobed or parted stigmas at the apex. Fruit a globose,

oblong or conical 1-10-seeded berry, subtended at the base by the accrescent

persistent calyx; seeds oblong, compressed, albuminous.

OLIVE FAMILY. OLEACEAE
Trees or shrubs with watery juice, scaly buds, opposite estipu-

late leaves, perfect, dioecious or polygamous flowers, and capsular,

baccate, drupaceous, or samaroid fruit. The family includes about

twenty genera and five hundred species, widely distributed in tem-

perate and tropical regions but chiefly in the northern hemisphere.

Five genera are indigenous to the United States, one of which has

arborescent representatives in New York State.

Leaves opposite, simple or compound, estipulate. Flowers perfect, dioecious,

or polygamous, regular, paniculate, cjTiiose, or fasciculate; calyx inferior,

2-4 lobed, or none ; corolla of 2-4 petals or none, stamens 2—4, T\'ith short

filaments and introrse, often apiculate anthers; pistil consisting of a 2-celled

ovary surmounted by a single style and terminal stigma. Fruit a samara

or beny in the American species; seeds albuminous.

13
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THE ASHES. Genus FRAXINUS (Tourn.) L.

Trees and shrubs with stout pithy branches, opposite odd-pinnate

or occasionally simple leaves, dioecious, polygamous or rarely per-

fect flowers, and samaroid fruit. The genus Fraxinus includes

about forty species, widely distributed in the northern hemisphere

and in Cuba and Java. Sixteen species occur in the United States,

fifteen of which are arborescent and include some of our most

valuable timber trees. Three species and a variety are indigenous

to New York State.

Leaves opposite, deciduous, odd-piniiatelv compound or rarely reduced to a

single leaflet, petiolate; leaflets generally serrate; petiolulate or sessile.

Flowers dioecious, polygamous, or rarely perfect, vernal, borne on slender

pedicels in open or compact axillary panicles, terminal or axillary on shoots

of the year or axillary on the groAvth of the preceding season; calyx small,

campanulate or none; corolla 2-4 parted or none; stamens chiefly 2, with

short filaments and large oblong antliers; pistil consisting of a mostly 2-celled

ovary crowned by a simple style and 2-lobed stigma. FruU a samara with

terete or somewhat compressed, chiefly 1-seeded body and terminal wing; seed

elongated, exalbuminous.

KEY TO THE SPECIES page

1. Leaflets petiolulate; body of the fruit essentially terete; wing not extending

to the base 2

1. Leaflets sessile; body of the fruit compressed; wing extending to the base. . . .

F. nigra 333
2. Leaflets obscurely serrate, pale beneath 3

2. Leaflets sharply serrate, bright green beneath
F. pennsylvanica, var. lanceolata 331

3. Petioles and branchlets glabrous or nearly so F. americana 327

3. Petioles and branchlets velvety-pubescent F. pennsylvanica 329

THE FIGWORT FAMILY. SCROPHULARIACEAE

Herbs, shrubs, vines and a few trees, with simple opposite,

whorled or alternate leaves, mainly perfect, irregular and usually

showy flowers, and capsular fruit. The family includes about one

hundred and eighty genera and twenty-five hundred species, widely

distributed through tropical and temperate regions. In addition

to many herbs, Pauloivnia is represented by a single naturalized

arborescent species in New York State.

Leaves simple, variously arranged, estipulate. Floivers generally perfect,

complete, irregular and often zygomorphic, generally showj'; calyx 4—5-

toothed, cleft or divided, persistent; corolla more or less irregiilar, rruainly

2-lipped; stamens 2, 4 or 5, generally didjTiamous, inserted on the corolla-tube,

with long, slender filaments and 1-2-celled anthers; pistil consisting of a

2-celled, many-ovuled ovary surmounted by a slender, usually simple style

and simple or 2-lobed stigma. Fruit capsular, 2-valved; seeds numerous,

albuminous.
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THE PAULOWNIA TREE. PAULOWNIA Sieb. and Ziicc.

Trees with watery juice, stout pithy branches, opposite simple

leaves, showy paniculate flowers, and capsular fruit. The genus

contains two species which are native to Japan and China.

Paulownia tomentosa (Thunb.) Steud. has become naturalized as

an escape in southern New York State.

Leaves large, simple, opposite, deciduous, cordate, pubescent, long-petioled,

estipulate. Flowers large, sho^vy, violet in color, borne on stout, velvety

pedicels in large, terminal panicles; calj-x perti.^tent, 5-cleft, the lobes short

and obtuse; eorolla-tube hairy without, 5-lobed, the lobes imequal and spread-

ing; stamens 4, didynamous, with slender filaments and wide-spreading anther-

sacs; pistil consisting of a 2-celled, many-ovuled ovary surmounted by a long

style which is thickened and stigmatic toward the apex. F^'uit a broadly

ovoid, woody, abruptly pointed, 2-celled capsule, 1-2 inches long, opening

loculicidally at maturity but persisting on the trees into the winter; seeds

small, numerous, lace-winged.

TRUMPET-CREEPER FAMILY. BIGNONIACEAE

Trees, shrubs, lianas and a few herbs with watery juice, opposite,

whorled or rarely alternate leaves; generally showy flowers, and

capsular or baccate fruit. The family includes about one hundred

genera and in the neighborhood of five hundred species. Five

genera are represented in the United States, three of which are

arborescent.

.

Leaves simple or compound, opposite, whorled or rarely alternate, estipulate.

Flowers large, showy, perfect, more or less irregular; calyx bilabiate; corolla

somewhat bilabiate, 5-lobed, the lobes imbricated in the bud; stamens 2 or 4,

inserted at the base of the corolla, introrse; staminodia 1-3; pistil consisting

cf a 1-2-celled, many-ovuled ovarj' surmounted by a slender 2-lobed style,

stigmatic at the apex. Fruit a linear, woody, loeulieidally-dehiscent, 2-valved

capsule, or baccate; seeds exalbuminous.

THE CATALPAS. Genus CATALPA Scop.

Rapidly growing trees with stout, terete, pithy branchlets, oppo-

site or whorled leaves, showy paniculate flowers, capsular fruit,

and soft durable wood. The genus Cntalpa includes seven species,

natives of the eastern United States, the West Indies, and eastern

China. Two species have become naturalized in New York State.

Leaves large, simple, entire or sparingly lobed, long-petiolate, opposite or

in whorls of three, deciduous. Flowers large, showy, borne on slender, brac-

teolate pedicels in terminal, trichotomously-branched, compound panicles or

corymbs; calyx bilabiate in opening; corolla broadly campanulate, oblique,

membranaceous, variously spotted within, with spreading, 2-lipped, 5-lobed
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limb; corolla lobes undulate; stamens 2, ascending under the anterior lip of

the corolla, with flattened arcuate filaments and divergent anther-cells;

staminodia 3, free, filiform, or rudimentary; pistil consisting of a sessile,

2-CGllcd ovary, contracted above into an elongated, filiform style bearing 2

stigmatic lobes at the apex. Fruit an elongated, subterete, pod-like capsule,

loculicidally dehiscent, persisting on the trees during the winter; seeds

numerous, compressed, oblong, with broad, lateral, fimbriated wings, inserted

in 2-4 ranks near the margin of the flat, more or less thickened, woody septum.

KEY TO THEISPECIES page

1. Leaves caudate-acuminate; flowers in few-flowered open panicles; fruit stout,

thick-waUed C. speciosa 339
1. Leaves short-acuminate; flowers in many-flowered crowded panicles; fruit

slender, thin-walled C. bignonioides 337

HONEYSUCKLE FAMILY. CAPRIFOLIACEAE

Trees, shrubs, lianas, or perennial herbs with watery juice, scaly

buds, opposite leaves, cymose flowers, and drupaceous, capsular

or baccate fruit. The family includes ten genera and about three

hundred species, widely distributed in the northern hemisphere

but with a few s})ecies extending into the tropics and southward.

Two genera are represented by arborescent species in the United

States.

Leaves opposite, petiohite, mainly estipulato. Flowers regular, ])erfect,

borne in terminal or axillary compound cymes; calyx-tube adnate to the

ovary, 5-toothed; corolla epigynous, 5-lobed and sometimes 2-lipped; stamens

0, inserted on the tube of the corolla aJid alternate with its lobes, with slender

filaments and oblong anthers; pistil consisting of an inferior or partly

inferior 1-5-celled, 1-5-ovuled ovary terminated by a short style and 3-5-lobed

capitate stigma. Fruit a 1-5-celled drupe, capsule or berry; seeds albuminous.

THE NANNY-BERRIES, ETC. Genus VIBURNUM (Tourn.) L.

Shrubs and small trees with tough flexible branchlets, opposite

deciduous leaves, cymose flowers, and drupaceous fruit. The genus

includes approximately one hundred species, widely distributed

in the north temperate regions of the New and the Old World,

a few extending into the tropics and southward. Fifteen species

occur in North America, three of wkich become arborescent in the

Atlantic States.

Buds enveloped in a single pair of scales, or naked, geiierally large. Leaves

opposite, simple, deciduous, cliiefly estipulatc; petioles often broad at the base.

Flowers white or rarely pink, showy, borne on short, bracteolate pedicels in

flat, compound cymes, the outer flowers sometimes radiant and neutral;

calyx-tube cylindrical, witli short, eqnnlly 5-lobcd limb, persistent in fruit;

corolla rotate, equally 5-lobed, spreading and reflexed after anthesis; stamens
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?, inserted on tlie base of the corolla and alternate with the lobes, exserted,

with elongated filaments and bright j'ellow anthers; pistil consisting of a

1-celled, inferior ovary surmounted by a conical style bearing 3 stigmatic

lobes at the apex. Fruit a 1-celled, 1-seeded drupe with soft pulp and thin-

crustaceous tumid or compressed stone. Two arborescent species of Viburnum
occur in New York State.

KEY TO THE SPECIES page

1. Leaves ovate, at least the upper caudate-acuminate V. Lentago 341
1. Leaves mainly oval, rounded or acute at the apex V. prunifolium 343

14
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TREE ZONES AND TREE DISTRIBUTION IN NEW
YORK STATE

A bulletin covering the trees of New York State would not be

complete were the subject in hand to be dismissed without at least

a cursory treatment of the tree zones and tree distribution within

the state. The following paragraphs are written with this idea

in mind in the hope that the reader may gain some insight into

the factors which govern tree distribution and wliich have led to

regional dissemination of tree species within our boi-ders. In this

connection it would seem wise to discuss briefly the fundamentals

which underlie forest distribution and to point out that the tree

and tree aggregate, that is, the forest, are the logical outcome of

such factors, working in unison.

DEVELOPMENT OF DENDROID PLANTS

If our theories of evolution are tenable, the most primitive

plants were unicellular and therefore undoubtedly microscopic. We
need not concern ourselves here with the argument as to whether

they were aquatic or terrestrial, but all are agreed that they were

extremely simple, and, being unicellular, exhibited no division of

labor. In time multicellular plants were evolved in which division

of labor developed. Cell division, and consequently growth, were

restricted to certain cells, while others, in some cases, at least,

became greatly modified and served as anchors or organs of attach-

ment. AYith the development of vascular (conducting) tissue

division of labor progressed a step further, and the organism

increased in size owing to its ability to move food absorbed or

elaborated in one part to distant parts where needed. Finally

seed plants, as opposed to spore plants, arose in response to a

necessity brought about by a semi-hostile environment, permitting

of the tiding over of the organisms during unfavorable (cold and

dry) seasons and insuring wider dissemination.

But nature was yet to outdo her previous attempts at evolution

in the development of the dendroid plant, that is, the tree. These

magnificent organisms towered aloft over their humbler brethren

and were thus in a position, owing to their greater stature, to have

first call on that Avhich is essential for the growth of all green

plants, namely, light. "Whether trees arose as a result of direct

competition between plants for light, etc., or purely as the out-
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come of optimum growth conditions which led to better nourished

individuals of greater stature is open to argument. In any case

I would have you think of the tree as the king of plants, towering

far above its smaller kinsmen and haughtily permitting them the

crumbs of existence after its own wants are satisfied. But the

race is not always to the swift nor to the mighty. History tells

us that massive stature may oft predict extinction. Who knows

but that the mighty lords of the forest may, as evolution goes on,

succumb in the battle for existence"? The trend of evolution for

the future is problematical.

THE CLIMAX FOREST

But the kingdom of the tree is limited. He rules supreme in

woodlands by the grace of a better interpretation of and adapta-

tion to emdronmental factors such as precipitation (rain, atmos-

pheric moisture, etc.)? and temperature which permit of his

dominance, nay, his very existence. And in those areas where he

is conspicuous by his absence the humbler plants which demand

less moisture hold undisputed sway and form the so-called grass-

lands. These herbaceous forms in turn may grow weary of the

struggle in arid or semi-arid regions and a desert type, inhabited

by only the most hardy or wholly destitute of vegetation, results.

I trust that before this the reader has grasped the idea of life

and death competition between plants. Evolution has resulted in

a bewildering array of plant forms, irees, shrubs, lianas, and

herbaceous types with a concomitant crowding as a result. Force

of circumstances has compelled these organisms to resort to mutual

adjustments, to become plastic or adaptable as we say, and where

a given set of environmental factors has been in force over a long

period a plant "status quo" as it were, has resulted. In regions

where circumstances such as drought and the like precluded tree

growth, grasslands of various sorts occupy the terrain. On other

areas, a climax forest consisting of stable tree citizens, found

worthy by trial, has developed. In localities which permit the

growth of forests, the climax forest is always the ultimate result

of the working out of mutual adjustments and dependencies over

a long period, sometimes of centuries. The primeval woods which

originally covered the greater portion of New York State were in

the main of this type but to the climax forest the advent of man
is alwaj'S a catastrophe. Civilization, with its demand for agri-

cultural lands and forest products, chief among which is wood,
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far as their jrencral contours arc concerned, by latitude. No pari,

of the earth is too hot to suppm't forests, other factors l)ein<; favor-

able, while the iidillicni lice liiiiil is beliexcd to be fixed by a

normal duration of lem|)erature (if .'>(! I^'iihr. for at least a month
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lrv(!l, cfc,.), fitid IcMTJiiii cfiiisi' furtlKM" iiiodificnlion of tlioso tyfXiH.

Jt is gcMcnilly conceded lliat Mk; rjiirif;!!! lu'ccssjiry for forest

growth is about the; suhm; as thai, i-c(|iiii-('d for a<^ficult,iin' willioiit

irr"i<jfatiori, that is, from 20 21 inches. Jiut pnu'lpitation is (h)-

j)en(l<!nt on such pliysiogi-jiphic f(!atui'es as (a) proximity to tJio

ocean or other large bodies of wat(!!', (b) monntain ranges athwart

th(^ rain bearing' winds wliieh necessitate; a. cooling of the air arul

Jieavi(!r raiid'all, and (cj location within or n(!a,r the track of

cyelonic storms. With equal temperature the kinds of tri'es ati<l

forest typ(!S vary with prc^i^ipitation. This ac(!Ouut,s larg(!ly for

the fact that tlie (Jreat IMains and the Great iiasin of the United

States are forestless though not treeless. The plant belts whieh

owe their origin primai'ily to latitude are gnv'itly modified in the

United States owing to varying temperatures bi'ought about by

toi)ography and by wide extremes in annual precupitation.

TRANSCONTINENTAL BELTS OR LIFE ZONES

In th(! (l(!velo[)tri(jnt of the natural r•esollr(•(^s of the United States,

particularly the agrieultui-al resonre(;s, it was (!a,rly recognized

that North Ameritta (!ontaine(l seven transcontinental belts or life

zones, each again divisible into a large numbcn- f)f minoi- Horal-

faunal ar(!as. TIk'Sc; zones, as ilelincd by .\Iei-fi;iirit areas follows:

I. The Boreal Region

1. The Arctic-Alpine Zone— The far north beyond the

limit of tree g!"0wth and in the United States, high inoun-

tains above timber line. Zone of the polar l)ear, musk ox,

reindeer- and of arctic poppy, dwarf willow, etc., in north

polar regions.

2. The JIudsonian Zone ln(;lud(!S thc! norther-n parM, of

the boreal eonifer forest stretching from Labrador to Alaska.

In eastern Unit(!d States it is limited to the cold summits

of the high(!st mountains from noi-thern New Knglafid to

western North (Jarolirui.

3. 'i'he (y'anadian Zone - Includes the; southern and most

valuable part of t,h<! trariscontinental boreal conifer forest

in Canada and pai-ts of Maine, N<nv Hampshire and
Michigan, (!xt(!nding southward along tin; Appalacrhian

highlands to w(;steiTi North Carolina and Tennessee. Zone

of red spruee, balsam fir, paper biich and mountain ash.

T M(!rrluiii, C. Hurt. lAt,' /hips iiikI ('ri.p ZoimH. f. S. lUol. Survey, ISiill 10,
181)8.
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II. The Austral Region

4. The Transition Zone— The eastern humid area, called

the Alleghanian area. Includes the northeastern states and

part of the Canadian provinces and the Alleghanies from

Pennsylvania to Georgia. Zone of over-lap oak, chestnut,

hickory, etc., with more northerly birch, beech, hemlock,

sugar maple, etc.

5. The Upper Austral Zone— In eastern United States,

the Carolinean area. From the lower Hudson and coastal

region of New Jersey to the mouth of Chesapeake bay and

westward and southward at moderate elevations. Zone of

tulip-tree, hackberry. sweet gum. red bud. persimmon, etc.

6. The Lower Austral Zone— In eastern United States,

the Austro-riparian area. The coastal plain from the mouth

of Chesapeake bay to Florida and the other Gulf States

westward. Zone of long-leaf and loblolly pines, bald

cypress, live oak, magnolia and tupelo.

III. The Tropical Region

7. The tropical zone of southern Florida characterized

by royal palm, mahogany, mangrove, etc.

DISTRIBUTION OF LIFE ZONES IN NEW YORK STATE

Bray * has ably discussed the distribution of life zones in New
York State. I quote, viz.: "Applying Xcav York to the tempera-

ture scale and having in mind latitude only our State would fall

in the region rather between the zones where southerly or austral

conditions give their impress and those where northerly or boreal

conditions do it — in the Transition zone of Merriam. On a

theoretical latitude and sea level basis, this State would scarcely

enter the boreal forest zone of spruce, balsam and paper birch.

But the actual climatic situation in New York is radically different

from the theoretical one based on latitude and approximate sea

level. This is in part due as mentioned previously to the influence

of the ocean on the one hand and to the great lakes on the other,

but more especially to elevation. In order to get the effect of

elevation vividly in mind let us imag:ine the construction of relief

features of Xew York on an approximately sea level foundation.!

• Bray. W. L. The Development of the Vegetation of New York State. X. Y.
State College of Forestry. Tech. Pub. .3 : .">0-r.l. 1915.

t C»f course, this imaginary construction bears no intimation of actual geological
processes which have shaped the present configiiration of the State.
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We construct a general plateau of say 2,000 feet elevation to

5,350 feet in the Adirondacks. Next we dissect this plateau down
to the aspect of a hill and mountain land, cutting well defined

strearaways which converge to form the Delaware. Susquehanna

and Alleghany drainage systems cutting into the plateau from

the south. The Hudson-Champlain valley is a dissection to near

sea level, cutting the State across from south to north. At the

northwest we should plane down to fit the Ontario Lake basin,

thus constructing the low. level plain bordering that lake and
extending eastward as the Iriquois basin, including the Oneida

Lake basin. The Mohawk is, then, a low and mostly broad valley

a few hundred feet above sea level and joining the lake basin

country with the Hudson valley. This cut severs the southern or

Alleghany plateau from the Adirondacks. The lake basin country

is continued around the north of the Adirondacks as a broad,

low plain, the St. Lawrence valley. From the Iroquois-Ontario

basin, cuts will be made into the Alleghany plateau constructing

the Genesee drainage and the Finger Lake region of narrow north-

south valleys opening out upon the lake basin plain. Finally,

dissection of the Adirondack plateau would include sharply defined

channels such as the Black, Oswegatchie. Raquett. Saranac,

Ausable and Upper Hudson rivers and other masked or poorly

established drainage features which may represent the effects of

glacial filling.

"The extremes of climatic conditions as thus created, added to

latitude and ocean influence factors, may be expressed by a contrast

between St aten Island and the summit of Mount Marcy.

Unfortunately, actual figures are not available for Mount Marcy,

but so far as growing season is concerned, where absence of frost

is taken as a criterion, the summit of Marcy would scarcely have

any growing period at all for warm climate plants which reach

their northern limit at the mouth of the Hudson, for it is doubtful

if any month is wholly free from frost. Certainly the growing

season for even the cold-resisting artic flora of the summit can

scarcely exceed three months, while around Xew York bay the

frostless period covers 200 days. But this doesn't express the full

force of the difference between these two extremes. One should

know the daily range of temperature in summer, which, of course,

for the mountain summit, would be extreme. Again the lowest

winter temperatures, the duration of zero or below zero tempera-

ture and so on.
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"On Staten island are found such Austral plants as sweet gum,

persimmon, mistletoe, mllow oak, etc. On Mount Marcy, arctic

species, such as Diapensia lapponica, Rhododendron lappanicum

and a score of other species whose distribution is throughout the

arctic regions of the three northern continents extending south-

ward only on high mountains. This is much the sort of difference

that one would get as between southern Illinois and Hudson bay.

It supports the suggestion that within New York State there may

be recognized a right wide range of floral provinces. But I wish

to caution the reader against accepting without qualification the

alleged facts of temperature effect as determined by elevation.

Many of the phenomena of distribution will be found correlated

with soil conditions, slope and exposure, local air drainage, etc.,

so that in reality the local edaphic conditions must be known."

We have seen that much of the terrain of Xew York State, more

particularly the central plateau area, falls in the region where

southern or Austral plants commingle with northern or boreal

forms, that is, in the Transition Zone of Merriam. But the topog-

raphy of the State and the proximity of certain parts of it to the

ocean and the Great Lakes have brought about decided changes

in zonal relation>s. For example, the dissection of the interior

plateau by north-south drainage channels has led to a northern

extension of Austral trees. This is especially well evinced in the

Hudson Valley, where oak, chestnut and hickory persist more or

less strongly, to Glens Falls and Whitehall, likewise in the drain-

age systems of the Delaware, Susquehanna and Alleghany rivei*s.

The Great Lakes, owing tp their ameliorating effect on climate,

permit of the Austral flora along their southern shores. In the

case of Lake Ontario this zone extends south into the Finger Lake

region w^hile the transition from Austral to Transition zone is

abrupt south of Lake Erie owing to the more rugged topography.

At higher altitudes in the Adirondacks and Catskills a more rigor-

ous climate prevails and provides for a southern extension of the

boreal vegetation of the Canadian zone in the form of islands sur-

rounded by plateau lands, the chain of such islands being con-

tinued southward at increasing elevations in the Appalachians

and providing, as it were, a north-south bridge for the extension

of, or the persistence of boreal plants far to the south, in the last

case laggards in the march of vegetation northward following

glaciation.

In conclusion we may say that while— judged by latitude

and theoretical temperature alone— the terrain of New York
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State falls largely in the Transition Zone of Merriam, the distribu-

tion of life zones is locally and largely affected by topography,

the potent factors of which are altitude and proximity to large

bodies of water.

BRAY'S LIFE ZONES IN NEW YORK STATE

While Merriam 's life zones serve in a rough way to delimit

vegetational types in the main, it has been deemed wise by Bray *

to describe more specifically zonal distribution of vegetation in the

state and to carry Merriam 's idea somewhat farther. Inasmuch

as his treatment is both logical and convenient I have followed it

with certain additions and subtractions of indicator species which

seemed warranted from personal observation within the State.

The life zones of New York State, as delimited by Bray, with

arborescent indicator species, are as follows : f

State Life Zones With Indicator Tree Species

A. Zone of Willow Oak, Sweet Gum, Persimmon, Etc.:

Indicator Species:

Short-leaf Pine Pinus eehinata Mill

Willow Oak Quercus phellos L.

Post Oak Quercus stellata Wang.

Black-jack" Oak Quercus marilandiea Muench.

Laurel Magnolia ^Magnolia virginiana L.

Sweet Gum Liquidaniber Styraeitlua L.

Hop Tree Pt6lea trifoliata L.

In addition to these and others perhaps equally important, the

species of Zone B and many of Zone C.

Distribution of A ix New York

Staten Island, southern Long Island, especially eoastward, and

a narrow belt bordering the Sound from Manhattan and the

Bronx to and continuing along the Connecticut coast. Growing

period (estimated from last frost of spring to first of fall) 190 to

200 days

B. Zone of Dominance of Oaks, Hickories, Chestnut, Tulip-tree,

Indicator Species:

Ked Cedar Juniperus virginiana L.

Black Walnut Juglans nigra L.

Cotton-wood Populus deltoides Marsh.

• Loc. cit.

T See map, page 400.
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Hickories:

Bittemut. Swamp Hickon.. Carya cordiformis (Wang.) K. Koch.

Shag-bark^ Shell-bark Can^a ovata (Mill.) K. Koch.

King-nut. Big Shagbark. . . . Carya laciniosa (Michx. f.) Loud.

Mocker-nut Carj'a alba (L.) K. Koch.

Small-fniited Hiekorj' Carj'a microcarpa Xutt.

Pignut Hickory Car\'a glabra (Mill.) Spach.

Sweet Birch Betula lenta L.

Chestnut Castanea dentata (^Slarsh.) Borkh.

Oaks

:

Eed Oak Quereus rubra L.

Swamp or Pin Oak Quereus palustris Mueneh.

Scarlet Oak Quereus coccinea Mueneh.

Gray Oak , Quereus rubra, var. anibigua (Michx.

f.) Per.

Black Oak Quereus velutina Lam.

White Oak Quereus alba L.

Mossy-cup. Burr Oak Quereus macroearpa Michx.

Swamp White Oak Quereus bieolor Willd.

Eock Chestnut Oak Quereus Prinus L.

Chestnut Oak or Yellow Oak. Quereus Muhlenbergii Engelm.

Haekberry Celtis oceidentalis L.

Bed Mulberry Morus rubra L.

White Mulberrv- Morus alba L.

Cucumber Tree. Mountain

Magnolia Magnolia acuminata L.

Tulip Tree. Yellow Poplar.. Liriodendron tulijiifera L.

Papaw Asimina triloba Dunal.

Sassafras Sassafras variifolium (Salisb.) Ktze.

American Crab-apple ........ Pyrus eoronaria L.

Wild Black Cherry Prunus serotina Elirh.

Sycamore Platanus oceidentalis L.

Ked-bud Cereis canadensis L.

Kentucky Coffee-tree Gymnocladus dioica (L.) Koch.

Honey-locust Gleditsia triacanthos L.

Flowering Dogwood Comus florida L.

Tupelo. Black Gum Xyssa sylvatica March.

Great Laurel Rhododendron maximum L.

Mountain Laurel Kalmia latifolia L.

Black Haw Viburnum prunifolium L.

Distribution of B in New York

Morainic region of Long Island and Staten Island ; Hudson
Valley region and adjacent highlands (Westchester hills. High-

lands of the Hudson, Lower Catskills. especially dissected channels,

e. g., Kaaters-kill Clove, becoming "thinned out" by disappear-

ance of many species (Chestnut stops below Lake Champlain, Red
Oak, "White Oak. Shell-bark Hickory. Red Cedar and some others
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extend up the Champlain valley to the St. Lawrence) ; the Dela-

ware. Susquehanna and Alleghany drainage valleys ; across the

Alleghany plateau in Finger Lake valleys ; up the Mohawk valley

(especially south exposures) and notably strongly developed in

the narrow Erie belt and the broader Ontario-Iroquois basis

(notable occurrence of Chestnut on sandy soils) to the Oneida

Lake region; northward "thinning out" (by disappearance of

Chestnut. Tulip Tree, certain oaks and hickories and most of the

secondary Austral woody species) toward the St. Lawrence valley.

Low elevations to more or less 1200 feet southward and in terri-

tory under maritime and especially lake influence.

Growing season 160 to 180 days (Lower Hudson region; Erie

and Ontario basins\ ''Thinned out" at low elevations of 150

days growing season, (Apparent exception in case of Delaware,

Susquehanna and Alleghany valleys?)

C. Dominance of Sugar Maple, Beech, Yellow Birch, Hemlock and ^^Tiite Pine

Mixed Forest, Alleghany-Transition Forest Zone:

Indicator Species:

White Pine Pinus Strobus L,

Hemlock Tsuga canadensis (L.) Carr.

Black Willow Salix nigra Marsh.

Peach-leaved Willow Salix amygdaloides Anders.

Hop Hornbeam Ostrya virginiana (Mill.) K. Koch.

YelL^^.' Birch Carpinus caroliniana Walt.

Blue Beech. Water Beech.. Betula lutea Michx. f

.

Gray Birch. Old Field Birch. Betula populifolia Marsh.

Beech Fagus grandifolia Ehrh.

Juneberry Amelanchier canadensis (L.) Medic.

Thorn-apple. Hawthorn .... Crataegus pedicellata Sarg,

Choke Cherry Prunus virgianiana L.

Sugar Maple Acer sacchanmi Marsh.

Red Maple Acer rubrum L. Notably in swamps.

Striped Maple Acer Pennsylvanicum L. Zone D?
Mountain Maple Acer spicatum Lam. Zone D?
Basswood Tilia americana L.

White Ash Fraxinus americana L.

Distribution' of C ix New York

Tendency to recurrence upon every favorable edaphic situation

throughout the State up to more or less 2,000 feet (Catskills)

excepting, in general, the Adirondacks. but dominant over the

Alleghany plateau region and the Catskills below the spruce-

balsam zone.
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Frostless period in general 130 to 150 days.

More or less arbitrarily distinguished from the maple, beech,

birch, hemlock-containing (and often dominated) Adirondacks

and Catskills by absence (generally) of red spruce, balsam, white

birch, etc., on the one hand and presence of certain species of

Zone B which are lacking in the Adirondacks.

Similar extensions in mountains of New England, the Maritime

Provinces and especially the St. Lawrence region of Quebec and

Ontario (but peninsular Ontario is strongly like Zone B) and

Michigan and Wisconsin.

D. Canadian-Transition Zone:

Dominance of maple, beech, j-ellow birch, hemlock, white pine

as in Zone C, but addition and tendency to dominance in special

situations and, especially at greater elevations, of red spruce,

balsam, paper birch, mountain ash, etc. Further characterized

by absence of oaks (few exceptions), hickories, elms, and,

naturally, of tulip-poplar, chestnut, etc. {i. e., dominant species of

Zone B). Further, by the decreasing prominence of forest floor

herbaceous growth-forms of the Appalachian region generally,

and substitution of more northerly ranging species (see below).

Dominant tree species:

Eed Spruce Picea rubra (DuRoi) Dietr.

Black Spruce Picea mariana (Mill.) B. S. P.

Balsam Fir Abies balsamea (L.) Mill.

Pussy Willow, Glaucous Wil-

low Salix discolor MuhJ.

Bebb 's Willow SalLx rostrata Richards.

Mountain Ash Pyrus americana (Marsh.) DC.

Distribution of D in New York

In the Catskills from about 2,000 feet to 3,700 feet (above which

Canadian Zone forest is indicated by dropping out of maples,

beech, hemlock and pine) and in the Adirondacks generally as

climax forest up to 3,500 feet more or less.

Growing season 100 to 130 days, more or less.



Bull. U. S. DepT. Agr. ',~j
: 1914. Forest .Service Contributiou.
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E. Canadian Zone. Dominance of Red Spruce, Balsam and Paper Birch

:

Indicator Species:

Red Spruce Picea rubra (DuRoi) Dietr.

White Spruce Picea canadensis (Mill.) B. S. P.

Black Spruce Picea mariana (Mill.) B. S. P.

Balsam Fir Abies balsamea (L.) Mill.

Paper Birch Betula alba, var. papyrifera (Marsh.)

Spaeh.

Mountain Ash Pyrus americana (Marsh.) DC.

Distribution of E in New York

Scarcely typical on summits of highest Catskills but indicated

by dominance of. red spruce and balsam, much somewhat dwarfed

or gnarled-topped yellow-birch, and sparse paper-birch, and by

forest-floor species. In the Adirondaeks, the zone of spruce,

balsam, paper-birch and mountain ash which succeeds maple,

beech, birch, hemlock and white pine above 3,500 feet more or less,

is here referred to the Canadian Zone which in its typical com-

position, as described by Cooper, is the . Northeastern conifer

forest par excellence. For general distribution of the Canadian

forest type, see Map 3 in Zon's bulletin on balsam fir.*

F. Artie Flora of Adirondack Peaks

:

Indicator Species— Devoid of arborescent forms. The fol-

lowing woody plants are indicative of this zone

:

Fir Club Moss Lycopodium Selago L.

Bearberrj- Willow Salix Uva-ursi Pursh.

Glandular Birch. Scrub Birch Betula glandulosa Michx.

Black Crowbern' Empetrum nigrum L.

Lapland Rose-bay Rhododendron lapponicum (L.) Wah-
lenb.

Moss Bush Cassiope hypnoides (L.) D. Don.

Distribution of F in New York

On the summit of Mt. Marcy above 5,000 feet ; on Mt. Mclntyre

and to a less marked degree on Whiteface and others of the high

Adirondack peaks.

General Distribution of F
On the higher peaks of New England where this arctic element

is more strongly represented ; in the arctic regions of America

• Bull. U. S. Dept. Agr. 55 : 1914. Forest Service Contribution.
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(Labrador, Alaska), of Greenland and of Europe and Asia and

high mountains of southeastern Asia; some of them in the Rocky

mountains south to Colorado and in Arizona.

TREE RANGES VERSUS LIFE ZONES IN NEW YORK STATE

In concluding the discussion of the zonal distribution of vegeta-

tion in New York State and the distribution of trees within the

State, it would be desirable to plot the range of each species upon

a map of the State. This cannot be done, however, at the present

time owing to a dearth of sufficient data covering areal develop-

ment of the various trees within our borders. Particularly is this

true in the case of naturalized forms which are still undergoing

expansion and whose future range is yet more or less prob-

lematical. Under the circumstances it has seemed best to indicate

the zonal distribution of each species by letter and to insert this

information in the descriptive data accompanying each plate under

"Range". Blackfaced type indicates relative abundance within

the zone concerned, although not of necessity that the form is an

indicator species.
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DERIVATION OF THE NAMES OF TREES

By C. C. Forsyth *

LINGUISTIC SOURCES OF TREE NAMES

As a correlative to that section of the glossary devoted to the

derivation of the names of trees, a brief re\'iew of the historical

sequence of those languages in which these terms had their origin

may not be out of place. Languages, like the trees themselves,

have undergone a progressive evolution from the time when man
first showed his superiority over the lower animals by designating

the objects around him by specific sounds. At first these were

few and cumbersome, but as new ideas were born he created new

titles for them. In the end, he had a working vocabulary by

which he could pass on to his off-spring the fund of knowledge

which he had gained. Primitive man, forced as he was to secure

a precarious living in a hostile forest, soon recognized that trees

were not all similar and even while his store of facts was meagre

he had singled out the more conspicuous representatives and had

given them names. These articulate ideas in ever-changing form

were transmitted from generation to generation, from tribe to

tribe, and from age to age.

Often the mutation in nomenclature has been so great that all

evidence of relationship to an earlier tongue has been lost, while

in other cases the form has remained quite stable for a period of

time antecedent to historical records. These words, among which

there are many terms for plants, reveal much concerning primitive

culture, migration of peoples, and contact with alien races.

As might readily be expected, much of our arborescent termi-

nology is of Aryan derivation, and many of the words go back

even to the parent Indo-European which is believed to have had
its birth among the nomadic peoples inhabiting the level forest

stretches of the Russian Steppes. From this point, pastoral

hordes, encumbered with their flocks, extended in all directions.

One group went south into Greece where they in time gave up the

tribal state and built cities. In spite of their contact with the

more advanced peoples to the southeast, they progressed along

their own lines and were among the first of the Aryans to evolve

a high civilization. They developed a written language which

• Assistant Professor of Wood Technology, New York State College of Forestry,
Syracuse, N. Y.
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has preserved for us numerous ideas \vbich would have doubtless

been lost if they had been forced to depend alone upon verbal

inheritance. Another group went farther west into Italy, became

Empire builders, and imposed their customs upon their less

progressive neighbors. The Greeks reached a high plane as

scientists, and to them we are indebted for much of our earliest

botanical information. The Romans never attained as high a

place as iuA-estigators. They were borrowers for the most part,

and their chief influence is felt as missionaries whose duty it was

to carry Hellenic culture and science to the corners of an extensive

empire, as the progenitors of a lusty linguistic offspring in the

present Romance languages, and as the standard-bearers of a high

civilization and learning. The last group in which we are in-

terested, the Germanic or Teutonic, spread through the north of

Europe. They became subdivided into three main branches, the

high German, the Xorse Tthe Swedish, Danish, etc.), and the Low
German, which became again diA^ded into the Anglo-Saxon, the

Dutch, and Scotch. To this last group we are beholden for a very

large per cent, of the common names of trees.

With this brief reA^ew of the migrations of the Aryan races we

may consider the origin of the names of a few trees which may
throw some light upon man's early botanical knowledge, his

migratory paths, and his contacts with other peoples.

As might naturally be supposed only a few of these names are

sufficiently ancient to appear in the Sanskrit, or are distinctly

similar in all the Aryan branches. Many of the trees with a more

westerly range were, of course, unknown to the early nomads,

others by their lack of striking features may have escaped notice,

while the names of some may have been forgotten or unrecog-

nizably changed during the vicissitudes of prolonged migrations,

with their conquests and defeats.

The characteristic and widely distributed pine was doubtless

well known long before the dawn of history since it is recorded

in Sanskrit as pitu. In the Greek -iru?, the name retains its

ancient form, but becomes Pinus in Latin, pin in French, and

pine in English. In its earlier form it may be allied to the word

for pain. The peculiar white bark of the birch was perhaps

responsible for its separation from the less spectacular trees, as

the primitive Aryan called it bhurjas. from bhrja. to shine. One

other going back to the Indo-Germanic, is darn, which means tre€

or larch. The Greek represents one of the most fertile of all fields

owing in large part to a high scientific culture and a well developed
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literature. Most of their names come to us through the Latin as

has already been explained. Our word prune or plum has been

derived from tooo/ivov or -finMis; through the Latin Prunus. Many-
names came into the Latin after contact was common, and the

cultural Greek words may have supplanted an earlier Latin name

for certain trees, among which (p'ir''><, Fagus; v/y/"-', Mains; and
-xdravo?, Plataiius, may be mentioned. Others came as a result

of trade often accompanied by an actual transplanting of the

tree as in the case of akakia^ the Acacia from Egypt.

Those which are strictly Latin in form are rare, and doubtless

i-epresent those which were restricted to Italy or were sufficiently

well known to withstand the Greek influence. Among this group

Quercus, the Oak ; Abies, the Fir ; Pyrus, the Pear ; and Fraxinus,

the Ash, are examples. It is but natural that the extensive trade

fostered by the Roman Empire should bring foreign trees to their

knowledge, and Persica, the Peach, from the Persian pars, appar-

ently came through the commercial route.

The Teutonic from which our own language was developed has

furnished us with many common names, names originating after

the separation from the Hellenic and Roman branches, but which

had become so firmly rooted that they could not be replaced by

the more cultural terms brought by their southern conquerors.

Some of our best known words may be classified here, as for

example, the Aspen, Ash, and Hawthorn, The restriction of these

names to the common category is, of course, due to the early influ-

ence of the ecclesiastical Latin on literature and science.

A knowledge of many species came into England as a result

of the Norman Conquest and later French influence. The Laurel

from the Fr. laurier, through the M. E. laurer, the Mulberry

from moVy through the M. E. mool, and the Sumach from sumac,

indicate that the continental doubtless introduced into the British

Isles those plants with which he had become acquainted by contact

with the peoples to the south.

Very few names of trees are non-Aryan in origin, and one of

the best examples is that of the Maple, and its earlier L. name
Acer which is Celtic and may be a relic of the Roman occupation

as may also be true of sal-lis (Salix).

Special incidents or changes in the lives of a people may exert

no small influence on the language, and in this connection it may
be well to mention two plants which came into England as a result

of Christianity. Rose is a direct descendant of the L. Rosa from
the Gr. <>> ; and the Lily, Or. ^.-:i/nir^^ comes from the same

15
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sources, although cases are exceedingly rare where the words are of

Semitic origin in spite of the influence of Hebrew on Christianity.

In new regions new trees are encountered and in many cases the

aboriginal nomenclature is chosen as the technical, as in Hicoria

from the Indian powchohiccora. In the same way Tsuga comes

from Japan, while Hemlock is Anglo-Saxon and refers to species

of the herbaceous Cicuta.

These very few and incomplete examples will show that no small

amount of history is bound up in the names of trees, and those

who are competent to make a real study of the problem may be

able to clear up many disputed points as to prehistoric migrations,

conquests, lines of trade, and other ethnological problems. Plants

are especially well adapted to such a study both because primitive

peoples know them, and because they have quite a definite dis-

tribution which may serve to geographically limit peoples or to

tell from whence they came.

EXPLANATION OF TERMS USED IN THE GLOSSARY OF TREE
NAMES

111 a compilation of the etymological origin of any series of words, errors

are likely to appear as divergence among authors bears testimony. The

writer has in no case relied upon his o\m judgment, but, using the best

sources available, has acted merely in an editorial capacity.

The following symbols and abbreviations have been used:

A. S.— Anglo-Saxon. The language of the Germairie invaders of England.

Ayran — Indo-European.

E.— English.

fr.—• from an earlier source.

Fr.— French.

Ger.— German.

Gr.— Greek.

I. E.— Indo-European, the extinct parent tongue of the European and some

Asiatic languages.

I. G.— Indo-Germanic— Indo-European.

L.— Latin.

L. L.— Late Latin.

M. E.— Middle English— the language of England f r, 1100-1500.

Skt. or Skr.— Sanskrit ; the language of the early invaders of India which

has been preserved in the Veda. It is believed to include more Indo-

European derivatives than any other branch.

Sp.— Spanish.

Teut.— Teutonic, the parent language of the N. W. European group.

*— Akin to or of parallel descent from an earlier common source.
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GLOSSARY OF DERIVATIONS

Abies— The L. common iiajue for the European fir.

Acacia— fr. the Gr. iiKaKia the thorn tree of Egypt (fr. oK/f a thorn) through

the L. Acacia. The common name of several species of the Legmninosae.

Acer— L. L. generic name for tlie maple. From the Celtic ae, hard^ referring

to the quality of the wood.
aceroides— L. (maple-like) from Acer, maple, and o'ides (like-see amygdal-

oides). The specific name of the old genus, Negundo.
acuminata— L.. (sharp-pointed) fr. acuminare, to make sliarp, referring to

tJie sharp teeth on the leaves of Querents acuminata (Muhleniergii).

Aesculus— L. referring to tlie European "mast tree," (the L. common name)
perhaps Quercus Aesculus.

Ailanthus— L. L. for '
' ailanto, '

' the Chinese common name for the tree, and
referring to the height in the native habitat.

allegheniensis— L. L. referring to the geographical habitat of Betula liitea.

alba— L. (white) a word allied to the Gr. 'dlcpog through the Sabine alpmn,

and referring to the white wood of Carya alba, and Quercus alha; to the

white under surfaces of the leaves of SaJix alba, and Populus alba; the

white fruit of Morns alba; and to the glaucous foliage of Picea alba

(canadensis)

.

alternifolia— L. (alternate-leaves) from alter, other, -nus (belonging to), and

-folium fr. the Gr.fu/.'/ov, leaf; referring to the apparently alternate leaves

of Cornus alternifolia.

amara — Ij. L. (u trench or ditch) fr. the Gr. nfiapa^ referring to the firm

grooved bark or the slightly grooved petiole of Carya mifiima.

ambigua— L. (micert^ain), referring to a northern variant of Quercus rubra.

Amelanchier— L. L. fr. the common name of a species in Savoy, of uncertain

origin.

americana— L. L. (America) referring to the geographical habitat of several

species.

amygdaloides— L. (like an almond) fr. the Gr. n^vyaa?Mi the almond, and eWef

appearing like; referring to the peach-like or almond-like leaves of Salix

amygdaloides.

Amygdalus— L. (the almond) fr. the Gr. a(iv)6a7.oc, referring to a group of

Asiatic trees among which are included A. persica {Frunus Persnca)

the peach, and A. communis (Prunus Amygdalus), the almond.

Apple— fr. the A. S. aepl— origin unknown, * in the Teutonic languages.

The common name for Pyrus Malus.

Aralia— a generic name of miknown origin.

Arbor-vitae— f r. the L. arbor, tree ; and vitae of life. The common name of

Thuja Occidentali'S.

Ash— fr. the Teut. type askiz through the A. S. aesc. * in all Teut. lan-

guages. The common name of Frajoinus.

Aslmina— an early Fr. jiame for the papaw, corrupted from the Algonquin,

rassimina, sleeve-fruit.

Aspen— (asp & en— an adj. ending as wood-en) fr. the A. S. aespe. * in

Teut. languages. Tlie common name for Populus.

atropunicea — L. (dark brown) from ater, brown, and punicea. yellow, refer-

ring to the color of the autumn leaves of Fagus atropunicea (grandifolia).

Aucuparia— L. (relating to bird catching) from aucupium, bird-catcliing,

referring perhaps to the tendency of the birds to feed upon the fruit of

Pyrus Aucuparia.
aiirantiac — L. (resembling the orange) fr. the Skr. naranga, the orange;

referring to the similarity of the leaves of Madura pomifera to those of

the orange, and to tlie size of the fruit.

avium — L. (out of the way) fr. a- out of, and via, way; referring perhaps to

the habitat of the European Prunus avium; perhaps a variant of the

L. avis, bird, since birds frequently feed on the fruit of this species.

babylonica— L. (Babylon) through the Gr. ,5a3y?.ui'; referring to the origin

of Salix babylonica.
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Balm of GDead— fr. the L. halsavium (see halsamea) through the Fr. basme
and the M. E. balm & Gilead (?) The common name of Populus
candicans.

Balsam— fr. the L. halsamum (see halsamea and balm). The common name
of Abies halsamea.

balsamea— L. (the balsam tree) fr. the (semetic [Heb.] halsam) through
the Gr. fiaXaafKn' and the L. halsamum. Eeferring to the resinous charac-

ter of the bark of some oriental species. Here referring to the resinous

pockets in the bark of Ahics balsamea.
balsamifera— L. (balsam-bearing) fr. halsamum, resin, and ferre, to bear,

referring to the resinous character of Populus balsamifera.
Banksiana — L. L. for the surname, Banks.
Bass— f r. the A. S. baest and E. bast. Of unknown origin * the Germanic.

The comjnon name of TiUa.
Bay— fr. the L. bacca, a berry, through the Fr. bale. The common name of

species of Laurus owing to the fruit, and of Salix pentandra owing to the

laurel-like leaves.

Bebbiana— L. L. for the surname, Bebb. A name given to Salix rostrata.

Beech —^ fr. the I. G. bhagos, a tree with edible fruit; through the A. S. bece,

and the M. E. beech, * the Gr. (/)//;6f and the L. Fagus, which see. The
common name of Fagus.

Betula— L. for the common Latin name of the birch tree, a word allied to

the Skt. bhurja. to shine, referring to the shiny character of the bark.

bicolor —- L. (two-colored) fr. his-, twice or two, and color, color; referring

to the green upper and whitened lower surfaces of the leaves of Quercus
bicolor.

bignonioides — L. L. (Bignonia-like) fr. Bignonla, a tree named for Abbe-
Bignon, and o'ides, like. A specific name given to Catalpa Catalpa, and
referring to similarity of the flowers to those of Bignonia.

Bilstead— origin(?). The conmion name of Liquidambar Styraciflua.

Birch— fr. the Skt. bhuria, fr. bhrja— to shine, through the A. S. birce and
the M. E. birche * to the Aryan series. See Betula, the common name oi!

Betula.
blanda— L. (smooth); referring to the smooth, silky leaves of Salix alba.

borealls— L. (pertaining to the north) fr. the Gr. pof^ea^ God of the north

winds; referring to the northern habitat of Quercus borealis {rubra, var.

ambigvM,)

.

Box elder— Box fr. the Gr. TrvCf, through the L. buxus, the box wood, Buxus
sempervirens and the A. S. box, and elder which see. The common name
of Acer Negundo owing to the hardwood (?) and elder-like leaves.

Broussonetia—-L. L. for the surname, Brussonet. A generic name given in

honor of the naturalist, Auguste Brussonet.

Butternut—Butter f r. the Gr. /3oii( , ox and rvpoi;, cheese, tlirough the L. butryum
and Nut fr. the A. S. hnutu through the M. E. nut, * the Teutonic group.

The common name of Jiujlans cinerea owing to the oily fruit.

canadensis —• L. L. referring to the geographical habitat of several species,

canina— L. (a dog's skin), referring to the peculiar ridged bark of Celtis

ocoidentalis.

caroliniana — L*. L. (Carolina), referring to the geographical habitat of

several species.

Carpinus— L. The common Latin name for the hornbeam.
Carya— L. L. fr. the Gr. Kapha (form of Kdpfivov, the skull); referring to the

skull-like fruit of the genus.

Castanea— L. (the chestnut) fr. the Gr. Kaaravuv, perhaps named for a city

in Pontus, Kuaravia, a word, perhaps related to the Armenian, kaskeni,

the chestnut tree. The common name comes from this through the

Fr. chastigna.

Catalpa— L. L. from the Cherokee common name catawba. The tree was
discovered by Catesby in 1728.

cathartica— Ij. (a purgative) fr. the Gr. KoOapd), to cleanse, through KadpTiKoq,

referring to the cathartic properties of Bhamnus cathartica.

Ced^ar— f r. the Gr. KiSpui; through the L. Cedrus and the A. S. cedar. The
common name of several of the Cupressineae.



Trees of New York State 409

Celtis— A name given by Pliny to the African lotus, and later transferred
to the genus owing to the sweet quality of the fniit.

Cerasus— The old L. name for the chem' tree fr. the Gr. /(fpafroc, a tree

brought, by Lucullus from Asia Minor.
Cercis— L. L. fr. the Gr. KfpK/f, the ancient name for the Judas tree.

Chamaecyparis— L. (low-cypress) fr. the Gr. a«/'«'' on the ground, and
KV7vdpi(Tan(, the cj'press.

Cherry— fr. the Gr. Kepnaoc through the L. Cerasvs (which see), the O. F.

cerise, and the M. E. chery. The common name of Prunns.
Chestnut— fr. the Gr. Knnrao through the L. castanea (which see), the Fr.

chastaigne and the M. E. chestein, chesten-nut (see Butternut). The
common name of Castanea.

Chinquapin— fr. the N. Am. Indian word for Castanea primila, and those
species of Qtiercus ^\•ith chestnut-like leaves.

cinerea— L. (ash-colored) fr. the Gr. Knvk, through the L. cinis, or dust;
referring to the color of the bark of Juglans cinerea.

coccinea— L. (scarlet or crimson) fr. coccum, a gall growing on Quercus
coccifera which was used in making red dyes. (?) The word comes from
the Gr. KOKKog, a seed or berry; referring to the scarlet autumn leaves of
Quercus coccinea.

Coffee-tree— fr. the Arabic quahweh through the Turkish cauphe ; and tree

fr. the Skt. daru, wood; or daru, pine wood, through the Teut. trewom
and the A. S. treo * the Teutonic group, the Gr. (^pt'f, oak; 66pv, a spear
shaft, the Irish darog, the Russ. drevo, and the Philippine durog (?)^ a
spear. The common name of Gymnocladus dioica ovnng to the coffee-like

seeds.

communis— L. (common) fr. com-viunis. ready-to be of service, referring to

a general and abundant distribution of several species.

copallina— L. L. f r. the Mex. copal, the name of a white resin from a species
of Fhus in Mexico, referring to the latex in the bark of Bhus cnpclUn/j.

cordiformis— L. (heart-shaped) fr. the Gr. Ka^'ia, through the L. cor, heart,

and forma, shaped, referring to the shape of the fruit or the base of the
leaflets of Uicoria minima (Carya cordiformis).

Cornel— fr. the L. cornus (which see) through the L. L. cornolium. The
common name of Cornns.

Cornus—'The L. common name for the cornel fr. cornu, horn; referring to

the hardness of the wood.
coronaria— L. (that which serves to make crowns) fr. corona/re, to crown.

This term may refer to the custom of making wreaths from the leaves
of Fyrus coronaria.

Cotton wood— cotton fr. the Arabic qutn through the Sp. coton, the Fr. coton,
and the M. E. cotoun & wood— fr. the A. S. wudu through the M. E.
wode, * the Teutonic and Galic where it refers to a tree. The common
name of Populus deltoides owing to the eomose seeds.

Crabapple— crab fr. the M. E. crabbe, implying poor quality and apple
(which see). The common name of Pyrus coronaria owing to the poor
quality of the fruit.

Crataegus— L. (the ha^vthom) fr. the Gr. KpaTni}o^, a word derived from
Kparoc, strength, o'wing to the hardness of the wood of the genus.

Cucumber tree— cucimiber fr. the L. cucumis. a name referring to the process
of ripening by heat, fr. coquere. to cook ; through the M. E. cucumer
(cucumber) and tree (see coffee-tree). The common name of Magnolia
acuminata owing to the shape of the fruit.

Cupressus— L. (cypress) fr. the Gr. Kv-Tapiaan^ ; a word of earlier Semetic
origin.

Cj'press— fr. the L. cupressus through the Fr. and M. E. cipres. See
Cupressus. The common name of Taxodium distichum owing to the
similarity of the cones to those of Cupressus.

dasycarpum — L. (thick-fruit) fr. the Gr. flaaic, thick, and Kapnd^, seed; refer-

ring to the fruit of Acer saccharinum (?).
Datisca— L. L. of unkno^Ti origin given as a synonym for Bhus.
deltoides — L. (like the letter D), from the Gr. afPrn, D and aides, like, refer-

ring to the leaves of a Populus deltoides.
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dentata — L. (having teeth) fr. dens, a tooth, referring to the dentate mar
gins of the leaves of Castnnca dentata.

dioica— L. L. (two-houses) fr. the Gr. (5/f-. two. and ('»k/o, house, referring to
the dioecious or polygamous flowers of Gyinnocladus dioica.

Diospyros— L. L. for the genus, f r. the Gr. A/of, a God, and Tivpoc, wheat or
grain. According to Sargent this term refers to the life-giving prop-
erties of the fruit of the genus.

discolor — L. (two-colored) f r. dis-, two, and color, color, referring to the
difference in color of the upper and lower surfaces of the leaves of
Salix discolor.

divaricata —-L. (spread apart) fr. dis-, apart or two, and varicare, to spread,
referring to the spreading branches of Pimis divaricata (Banksliana).

domestica— L. (domestic) fr. donnis, house, referring to the cultivation of
PruHus domestica.

echinata— L. (covered with spines) fr. the Gr. ex'^'^i, through the L. echinus
(a hedgehog or sea urchin, hence a spine) and the suf-atus, covered with;
referring to the armed cones of Pinus echinata.

Elder— fr. the A. S. ellaem * the Germanic i. e. Ger. ahorn, maple. Allied
to the word hollow in reference to the hollow t^\•igs. The common name
of Acer Negundo.

Elm— fr. the A. S. elm * the Ger. Ulm and the L. Ulmus (which see). The
common name of Ulmus.

Fagus

—

li. (the beech) fr. the Gr. <pa7eiv^ to eat, tJirough the Dorian (pa^Sq^

the beech, in reference to the edible fruit of the genus.
ferruginea— L. (rusty) fr. ferriim, iron, through ferrugo, rust; referring to

the brown autumn leaves of Fagus ferruginea (grandifolia)

.

Fir— f r. the Ger. Forha through the A. S. furu, perhaps of Scandanavian
origin * the Teutonic group. The common name of Abies.

Horida— L. (abounding in flowers) fr. flos, a flower; referring to the showy
inflorescence of Cornii.^ florida.

Foleyana— L. L. f r. the surname Foley. A synonym for Salix purpurea.
fragilis — L. (fragile) fr. fragnere, to break; referring to the easily broken

branches of SaHx fragilis.

Fraxinus— L. The L. common name of the ash tree.

fulva—^ L. (tawny, yellow, or reddish); referring to the color of the inner

bark of Ulmus fidva.

glabra — L. (smooth), referrmg to the smooth leaves of several species,

glandulosa— (full of glands or fruit) fr. glans, a nut or gland and -osus,

full of ; referring to the abundance of fruit, or the glandular leaflets of

A ilanth us glandulosa.
glauca— L. (bluish) fr. the Gr. )Xat'«6c. referring to the glaucous under-

surfaces of the leaves of Magnolia glauca.

Gleditsia— L. L. for the surname of Gleditsch, and named for J. G. Gleditseh,

a contemporary of Linnaeus.
Grandidentata— L. (large-toothed) from grandis, large, and dentatus, toothed

(see dentate), referring to the large dentations on the leaf margins of

Populus grandidentata.
grandifolia— L. (large leaf) fr. grandui, large, and folium, leaf; referring to

the size of the l«ivcs of Fagus grandifolin.

Gum —^ fr. the Egyptian kami, tlirough the Gr. Ko/t/it^ the L. gummi., the Fr.

gomme, and the M. E. goninie; referring to the hardened juices of certain

trees. The common name of species of Nyssa and Liquidambar Styra-

cifluo owing to gummy exudations.

Gymnocladus— L. L,. (naked branches) from the Gr. yr/zvof, naked, and
/cAddof, branch; referring to the sparse foliage or the large, leafless

branches in winter condition.

Hackberry— hack= hag-berry (see ha^\i:.horn) and berry (see mulberry).
The common name of Celtis occidentalis.

Hackmatack— fr. the N. Am. Indian, hakmantak, Belknap— Hist, of N. H.
Ill ;

'
' On some mountains we find a shrubbery of hemlock and spruce,

whose branches are knit together so as to be impenetrable. The snow
lodges on their tops, and a cavity is formed underneath. These are called

by the Indians, 'hackmantaks'. " Transferred as the common name of
Larix laricina.
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Hawthorn— haw — fr. the A. S. haga. an enclosure or hedge * to the

Teutonic group, perhaps fr. harinn, an enclosure and thorn fr. the Skt.

trna, a blade of grass, through the A. S. pom, a sharp point * Teutonic
group. The common name of Crataegus owing to its use for hedges.

Hemlock— f r. the A. R. hemlock, a name referring to species of Cicuta. An
earlier common name was hemlock-spruce. The conunon name of Tsiiga

cancdensi.s owing to the resemblance of its foliage to the dissected leaves

of Cicuta.

heterophylla— L. (variously formed leaves) fr. the Gr. 'trepoc, different, and
0f/^/.or, leaf; referring to the leaf-form of Tilia- and Poinilus heterophyUc.

Hickory-— fr. hicoria, which see.

Hicoria— L. L. fr. the Indian powcohiccora ; referring to the custom of

securing a milk from the pounded nuts.

Hippocastanum— L. (horse-chestnut) fr. the Gr. 'iTnvor, horse, and Kaorarov

chestnut (see Castanea) ; referring to the size of the fruit of Aesndus
Hippocastanum.

hirta — L. (hairy) ; referring to the woolly branches of ff/n/.s typhina.

Holly — fr. the A. S. holen through the M. E. holyn. Perhaps from the

Teut. kolenno * to the Celtic. The common name of Ilex.

Hornbeam — horn— fr. the A. S. horn * to the Aryan group. (See Comus),
and beam fr. the A. S. beam, a tree, the Teutonic, i. e. the Ger. baum.
The common name of Ostrya and Carpinu-s owing to the hard wood.

Ilex— L. (holly) the L. common name of the holly oak, Quercus Ilex; refer-

ring to the resemblance of the leaves to those of this species of oak.

imperialis— L. belonging to an empire, f r. imperium. an empire. The specific

name C'f Paulownia imperiali-'i (tomcutnsa.)
inops— L. (destitute) fr. in-, without, and the Gr.'6i/'c/, appearance ; referring

to the tendency of Finns rirginiana to thrive on poor soils. (?)

Judas tree — Judas fr. the Heb. Judas since Judas is said to have hanged
himself from a limb of Ceris siliqua^trum, and tree (see coffee-tree).

The common ?iame of Cercis.

Juglans— L. (walnut or the nut of Jupiter), the old L. common name fr.

Jupiter, and gJans. nut.

.hiniper— fr. the L. Junipcrus, which see. The common name of Juniperits.

Jiiniperus— L. (Juniper), of doubtful origin.

Kalmia— L. L. for the surname Kalm. and referring to Peter Kalm, a

student of Linnaeus, who ^"^sit.ed America,
laciniosa —• L. (full of plates) fr. the Gr. /gki^, the flap of a garment, and

-nsus. full of; referring to the shaggy bark of Carya laciniosa.

Larch— fr. the Skt. darn, a tre^, through the L. Larix. Avliich see. The
common name of Larix.

laricina— L. (pertaining to the larch) fr. Larix, the larch.

Larix— The L. common name for the larch, fr. the Skt. darn through the

Gr. ?dpiS. The common name, "larch" comes directly from this word,
latifolia -—

^ L. (broad leaf) fr. latu-s, broad, and folium, leaf; referring to the

broad leaves of Kalmia latifolia.

Laurel— fr. the L. Laurus, a laurel-tree, through the Fr. laurier and the

i\I. E. laurer. The common name of Kalmia and Shododendron owing
to their similarity to Lauru-s.

laurifolia— L. (laurel leaf) fr. Laurus, laurel, and foli'um, leaf; referring

to the shining leaves of Salix pentandra and Quercus phellos.

lenta—^ L. (limber, tough, or supple); referring to the character of the

branches of Betula lenta. (?) Perhaps * the I. G. lent, see Linden.
Lentago— L. |)erhaps from the European Lentanxi, fr. the L. lentus, limber,

and ?o referring to the supple branches of Virhurnum Lentago. (?)
Lime — see Linden.
Linden—-Linden (see aspen), lind, line, or lime tree all of which are fr. the

I. G. lent through the A. S. lind and Teut. lenda * the Aryan group i. e.

the Gr. f/dr?/, a fir tree. The common name of Tilia.

Liquidambar— L. (liquid-amber) fr. liquere, to be liquid, and the Arab.
anibnr. an allusion to juices exuding from this tree.

Liriodendron— L. (lily-tree) fr. the Gr. ?.f/p(oi', lily, and <5fi'(5poj', tree ; refer-

ring to the showy flowers of the genus Liriodendron.
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Locust— prob. fr. the L. locusta, the insect-locust. The common name of

several of the Leguminosae owing to the character of the flowers.

lucida— L. (bright or shining) fr. htx, light through lucere, to shine ; refer-

ring to the shining leaves of Salix lucida.

iutea —• L. (pale yellow) fr. lutuni. mud or clay; referring to the color of

the bark of Betula hitea.

Madura— L. L. for the surname Maclure, and named for Wm. Maclure,
the American geologist.

macrocarpa—• L. L. (large-fruit) fr. the Gr. //aA7)oc, large, and /crapTroc, seed,

from Kopfu to dry; referring to the large acorns of Qnercus macrocarpa.
Magnolia— L. for the surname Magnol, and named for Peter Magnol, Pro-

fessor of Botany at Montpelier, in the 17th century.
Mahaleb— direct from the Persian. The fruit of the tree was used in the

manufacture of perfumes. This common name became the specific name
of Frnnus Mahalel).

Malus— L. (apple) the common name fr. the Gr. /i>//ov through the Doric

Maple— fr. the A. S. mapul, perhaps allied to the Ger. masshold. The
common name of Acer.

mariana—^ the specific name of Picea mariana. (?)
marilandica— L. L. (Mars-land) ; referring to the geographical habitat of

Quercus marilandica.
maximum— L. (largest) sup. of magnus, large; referring to the size of

Rhododendron maxi^nutii.

Mazzard— fr. O. H. G. masar, a knot or maple wood, through the Fr. maser
and the M. E. maser. The common name of Prtmus avium.

Michauxii— L. L. for the surname Michaux ; referring to Francois Michaux,
tlie botanist. Name given to Qnercus and Tilia Michauxii.

microcarpa— L. (small seed) fr. the Gr. fjihfx'ic. small, and KapTroc, seed; refer-

ing to the small seeds of Carya microcarpa.
minima— L. (smallest) sup. of minor, small; used as a sjmonym for Carya

cordiformis.
minor— L. (small) referring to the small stature of Quercus minor (stel-

lata).

mitis —• L. (pliant or Aveak) referring to the flexible spines on the cones of

Finns echinata. (?)
monilifera—• L. (necklace bearing) fr. monile, a necklace, and ferre, to bear;

referring to the pendulus amcnts of Populus monilifera (deltoides)

.

MocTcer nut— The common name of Carya tomcntosa. (The word mocker
may refer to a similarity of the fruit to that of Carya ovata.)

Moms —• L. (the mulberrs-) fr. the Gr. uopen.

Muhlenbergii— L. L. for the surname Miihlenberg, named for G. H. E. Miih-

lenberg.

Mulberry— fr. the L. Morus. which see, through the Fr. mor. and the M. E.

mool, and berry fr. the Skt. bhas. to eat, through the A S. berge. The
common name of Morns.

multiflora— L. (many-flowered) fr. muUus, many, and flos, flower; referring

to the flower heads of Nyssa multiilora (sylvatica).

Negundo — L. L. from the Malayan common name of Vitex negundo. and
transferred as a generic name for Acer Negundo, and later as the

specific name.
nigra— L. (black); referring to the color of the wood of Juglans nigra.

the dark leaves of Picea mariana. and the bark of Quercus marilandicn.

Nyssa— L. L. fr. the Gr. waa, a tree named for Bacchus' nurse, and used by
Linneaus to signify that the tree grew near the water.

Oak— fr. the Teut. aik's through the A. S. ac, and the M. E. oke, * the Aryan
group, i. e., the Gr. aiy-i/.wil\ an oak tree. The common name of Quercus.

obtusifoUa— L. (blunt-leaf) fr. ohtundere. to blmit, and folium., leaf; refer-

ring to the rounded leaf lobes of Quercus minor.
occidentalis— L. (western) fr. occidcre^ to go do^^^l. Name given by Lin-

naeus to Thuja— and Celtis occidentalis.

odorata— L. (fragrant) fr. the Gr. bc^uAr/; referring to the fragrant foliage

of Carya microcarpa.
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officinale— L. (a drug) fr. officina, a work shop, now referring to anything
kept by druggists and applied to the medicinal properties of Sassafras
Sassafras (variifolmm).

opaca— L. (dark or opaque), referring to the dull green leaves of Ilex opaca.
Osage orange— fr. the tribal name of the Osage Indians— one of the Siouan

tribes, and orange fr. the Skt. naranga through the L. aurantium,— see

aurantiaca. The common name of Madura pomifera ovring to the large,

orange-Uke fruit.

Osier— f r. the L. L. osarin, a bundle of willow twigs, through the Fr. osier

and the M. E. osyere. The common name of Salix.

Ostrya-— L. (hornbeam), fr. the Gr. uarijia, the Gr. common name for the tree.

ovata— L. (ovate or egg-shaped) fr. the Gr. woi-, an egg, through the L.

ovum; referring to the ovate leaflets of Ccrya ovata.

palustris— L. (boggj-) fr. palus, swamp; referring to tlie low-land habitat
of Quercus pahostris.

Papaw— fr. the Carib. ababai, through the Cuban papaya, the Sp. papaya
and the E. papaw (pawpaw). The common name of Asimina triloba.

Paper-mulberry— fr. L. papyrus (see papyrifera) through the Fr. papier
and mulberry, which see. The common name of Broussonetia papyrifera
owing to the utilization of the bark for paper,

papyrifera— L. (paper-bearing) fr. the Egyptian word for a reed used in

making paper and coming through the Gr. -arr/yioc, and ferre, to bear;
referring to the papery bark of Betulo alba, var. papyrifera.

Paulownia— named for the Eussian princess Anna Pavlo\'na, dau. of Paul I.

Peach — fr. the Pers. pars through the L. persicum. which see, the Fr. pesche,

and the M. E. peche. The common name of Prunu^ Persica.
Pear— fr. the L. pirum or Pyrus, which see, through the A. S. peru and the

M. E. pere. The common name of Py-rus communis.
pendula— L. (drooping) fr. pendere, to hangj referring to the drooping

branches of Sclix babylonica.
pentandra '—-L. (five-stamens) fr. the Gr. Tti'-f, five, and. avaixk, of the male;

referring to the number of stamens of Salix pentandra.
Pepperidge— fr. the E. dial, word for the barberry. An early common luuue

of Nyssa sylvatica.

Persica—-L. (peach) fr. the Persian pars. This is the Plinean name for tlie

peach.

Persimmon— fr. the Va. Indian word or the Algonquin pasimine in reference

to the drjdng of the fruit fr. pas, to be dry. The common name of
Diospyros virginiana.

Phellos— L. (cork) fr. the Gr. (ftt'/./of, cork, perhaps referring to Quercus
suber. The word also applies to stony, barren ground which produces a
pumice used as a substitute for cork on fish nets. The name was trans-

ferred to Quercus Phellos.

Picea — L. (pine) fr. the Gr. rcicaa, pitch, through the L. pi-x. Transferred
as the generic name for the spruce.

Pine— f r. the L. Pinus, which see, through the A. S. pin. The common name
of Pinus.

Pinus— L. (pine) fr. the Skt. pitu through the Gr. -Irrr.

Plane— fr. the Gr. -Aarafoi; through the L. Platanus which see, tlie Fr. and
M. E. plane. The common name of Platanus owng to the spreading
branches and broad leaves.

platanoides— L. (sycamore-like) fr. the Gr. -/.nraiw;, the plane tree, and
o'ides, like; referring to the broad leaves of Acer platanoides.

Platanus— L. (the sycamore) fr. the Gr. -7aravoc, broad; referring to the
broad leaves and crown of the European species.

Plum— fr. the Gr. -povfivov through the L. Prunus which see, the A. S. plume
(a change of r to 1 is not uncommon). The common name of species of
Prunus.

pomifera— L. (apple-bearing) fr. pomum, the apple, and ferre. to bear,
referring to the large fruits of Moclura pomifera.

Poplar— fr. the L. Populu^, wliich see, through the O. F. poplier and M. E.
poplere. The common name of Populus.
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populifolia— L. (poplar-leaf) fr. populus, poplar, and folium, leaf; referring

to the shape of the leaves of Betula populifolia.

Populus—^ L. (poplar) the L. common name for the genus.

porcina— L. (pertaining to pigs) fr. porcus, a pig; referring to the use of

the fruit of Carya glohra as food for hogs.

Prinus— L. f r. the Gr. TTplvog, the ancient name of some evergreen tree, per-

haps Quercu.s Ilex, transferred to Quereus Prinus.

prunlfoUum— L. (plum-leaf) fr. Prunus, plum, and folium, leaf; referring

to the shape of the leaves of Viburnum prunifoUum.
Prunus — L. (plum-tree) fr. the Gr. -pi'i'of, the common name for the plmn

tree.

Pseudoacacia— L. (false-acacia) fr. the Gr. ^}ev6oq, a falsehood, and ahUKia,

the acacia, a thorn tree of Egypt; referring to the similarity of the genus

Acacia to Eohinia Psetuloacacia.

Ptelea — L. L. fr. the Gr. Trre/Ja, the elm, from Trrtpor, wing; referring to the

winged fruit of the elm, and Ptelec.

pubescens — L. (ha\'ing hair) fr. pubescere, to gTow hair; referriaig to the

hairy organs of several species.

purpurea— L. (purple) ; referring to the color of the branches of Salix pur-

purea.

Pjnrtis— L. (the pear). The L. common name for the pear.

Quereus— L. (oak) fr. the L. common name of the genus.

racemosa— L. (full of clusters) fr. racemus, clusters and -osus, full of;

referring to the racemose fruit of JJlmus racemosa.

resinosa— L. (full of resin) fr. the Gr. pmivri, resin, and -osus. full of; refer-

jiiig to the resinous quality of the wood and bark of Pinus resinosa.

Rhamnus — L. L. (the buckthorn) fr. the Gr. iMjivoq, the common name of the

genus.

Rhododendron— L. fr. the Gr. JMov, a rose, and divdpov^ a tree; referring to

the showy flowers of the genus.

Rhus —-L. (the sumach) fr. the Gr. fmvc, from ptu^ to flow, the common name
of the genus.

rigida — L. (stiff) fr. rigere, to be stiff; referring to the rigid habit of Pinus

ri(/i(la.

Roblnia — L. for the surname of John Robin, herbalist to Henry IV, of Fr.,

wlu) was first to cultivate the tree in Europe.

rostrata— L. (beaked) fr. rodere to gnaw, through rostrum, the beak of a

shi]>; referring to the long attenuate fruit of Salix rostrata.

rubens — L. (reddish) fr. rubers, to be red; referring to the color of the

foliage or cones of Pi^ea rubens (rubra).

rubra — L. (red); referring to the color of the wood of Quercu-s rubra, and

other species.

Russelliana— L. for the surname Russell. A synonym for Salix fragilis.

saccharinum —^ L. a. (sweet) fr. saccharum. sugar; referring to the sweet sap

of Acer saccharinum.
saccharum— L. (sweet or sugar) fr. the Skt. Qarkara llirough the Gr.

aaK\aiior: referring to the sweet sap of Acer saccJtannn.

Salix — L. (willow) fr. the coninu)n name of the \\'illow.

sambucifolia — L. (elderberry-leaf) fr. the Semetic sabbka, a musical instru-

ment, through the Gr. aafi^'vKii and <pv'/./.(n', leaf; referring to the elder-like

leaves of Fraxinus nigra.

Sassafras — L. L. perhaps from the early Indian name.

sativa — L. (pertaining to planting); referring to the seeds of Castanea

liiiiUJa.

serotina— L. (that which ripens late); referring to the late flowering of

PriDius scroti IK.

Sorbus — L. (the service tree) given as a generic name for the Mountain Ash.

speciosa — L. (ornamental) fr. specerc, to observe, through species, appear-

ance, and -osus. full of ; referring to the showy flowers of Catalpa speciosa.

sphaeroidea— L. (spherical) fr. the Gr. cc^atpa, sphere, and aides, like; refer-

ring to the globular cones of Chamaecypcris thyoides.

spicatum— L. (shape-pointed) fr. spica, a spine or ear of corn; referring to

the steeple-like inflorescences of Acer spicatum.
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spinosa— L. (full of thorns) fr. spina, a thorn, allied to spica, an ear of

corn, and -osus. full of; referring to the cortical spines of Aralia spinosa.

Spruce— fr. the Ger. Pruse. '
' so named because it was first known as a

native of Prussia, or because its sprout-s were used in making spruce
beer. '

' The common name of Picea.
stellata— L. (covered with stars) fr. the Skt. star; referring to the radiate

lobes of Quercu-s stellata (minor).
Strobus— L. f r. the Gr. arpdfSoc;, a Persian incense-bearing tree, the term

stobiJiis (a cone or anything twisted) either comes from or gives rise to

this word.
Styraciflna— L. (styrax-flowing) fr. the Gr. orlpa^, the tree, and the L. fluere,

to How; referring to the juices of Liquicicmbar Stryraciflua.

sulcate— L. (furrowed) fr. sulcus, a furrow; referring tu the character of
the bark or the grooved leaf-petioles of Cari/a laciniusa. ('!)

Sumach— fr. the Arabic summacs through the Sp. zumaque, the Fr. suma*,
and the M. E. sumac. The common name of Rhus.

Sycamore— fr. the Gr. (jt'/tor, a fig, and fiopov, the mulberry, through the L.

sycamorus. Perhaps originally fr. the Heb. shiqmali, the plane tree. The
common name of Platanun owing to the multiple fruit.

sylvatica — L. (belonging to the woods) fr. silva, a forest ; referring to the

habitat of Nyssa sylvatica.

Tacamahac -— f r. the Aztec tecomahiyac in reference to the resin of Bursera
tomentosa. through the Sp. tamahaca, the Fr. tamahaque, and the E.
tacamahac. The common name of Populus balsamifera owing to the

resinous buds.
Tamarack— Prob. from the Canadian Indian name for Larix laricina.

Thomasii— L. for the surname Thomas, given as a synonym for Ulmus
racemosa.

Thuja— L. L. fr. the Gr. dvia, the common name of an aromatic African tree,

named from dcu, to perfume.
thyoides— L. (Thuja-like) fr. the Gr. Qvia mid. o'iJes, like; referring to the

resemblance of Chaniaccyparis thynides to Thuja.
Tilia— L. (the linden tree), the L. common name.
tinctoria—^ L. (dyed) fr. tingere. to dye; referring to the orange colored dye

in the inner bark of Quercus velutina.

tomentosa — L. (woolly) fr. tomentum, wool, and -osus, full of; refen-ing to

pubescent leaves of Carya alba.

Toxicodendron— L. (poison-wood) fr. toxlcum through the Gr. Tu^moq tr. t6^ov

a bow, in reference to the ancient use of poisoned arrows, and SivSpov

a tree, given as a generic name for Bhits vernix.

Toxylon— L. L. fr. the Gr. t6^,oi\ bow, and ^v?.ov, wood; a name suggested by
the use of the wood for bows by the Indians.

tremuloides— L. (trembling-like) fr. the Gr. rpifiu and aides, like; refer-

ring to the trembling leaves of Populus tremuloides.

triancanthos— L. (3-spiiies) fr. the Gr. rpia, three, and a/fartfd, a spine; refer-

ring to the branched spines of Gleditsia triancanthos.

trifolia— L. (3-leaved) fr. tres (trial) three, and folium, leaf; referring to

the three leaflets in the compound leaf of Ptelea trifolia.

triloba— L. (3-lobed) fr. tria, three, and the Gr. /u3oi;^ lobe; referring to the

3-lobed cah-x of Asimina triloba.

Tsuga— L. L. fr. the Japanese common name of a species of hemlock.

Tulip-tree— fr. the L. tulipa (see tulipifera) and tree (see coffee-tree). The
common name of Liriodendron tulipifera ov.'hig to the showy flowers,

tulipifera— L*. L. (tulip-ljearing) fr. the Pers. dulbend, a tulip, and the

L. ferre, to bear; referring to the tulip-like flowers of Liriodendron

tulipifera.

Tupelo — fr. the N. Am. Indian common name for Nyssa.
typhina— L. (cat-tail-like) fr. the Gr. ri'(pi/, (L. Typha) ; referring to the

hairj' twigs of Ehus typhina.

Ulmus —• L. (elm) fr. the common name of the elm.

variifolium— L. (various-leaved) fr. various, changeable, and folium, leaf;

referring to the several types of leaves of Sassafras variifolium.
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velutina — L. (velvety) fr. vellus, a fleece; referring to the pubescent cup-

scales of Querent velutin^a.

venenata— L. (poisonous) ; referring to the toxic properties of Bhtis Vernix.

Vernix— L. (varnished) a resin; referring to the shiny leaflets of Rhv^
Vernix. (?)

Viburnum— L. for the common name of the species,

virginiana— L. L. for the state of Virginia; referring to the geographical

habitat of several species.

virginica— a variant of virginiana.

vesca— L. (edible) fr. vescor, to eat; referring to the fruit of Castanea
dentata.

viridis— L. (green); referring to the green under-surfaces of the leaves of

Salix fraiiilis and Fraxinus pennniilvanico, var. lanceolata.

vitellina — L. (yellow) fr. vitellus, the yolk of ;ui egg; referring to the yellow

branches of Salix alba, var. vitellina

vulgaris—^ Ij. (common) fr. the Skt. varga, a group of men, through the L.

vulgus, a crowd, referring to the general distribution of C'astanea dentata.

Walnut— wal— fr. the A. S. wealh, foreign. * the Teutonic, and nut (see

butternut). The common name of Juglans and Carya.

Willow— fr. the A. S. welig through the M. E. willow in reference to the

pliant branches. The common name of Salix.
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GLOSSARY

Abaxilly. On the side away from the axis ; on the lower surface.

Abortion. The arrested development or non-development of an organ.

Abortive. Imperfectly developed; non-functioning; non-fertile.

Accessory. Something additional : of the nature of an appendage.

Acicular. Slenderly needle-shaped.

Acidulous. Somewhat sour.

Acorn. The fruit of the oak, consisting of a nut with its base enclosed in a

cup of imbricated scales.

Acrid. Bitterly pungent; irritating.

Acuminate. Ending in a tapering point.

Acute. Tapering to a point at an angle less than a right angle.

Adnate. Said of unlike parts which grow together.

Adaxilly. Borne on the side nearest the axis, as the upper side of a leaf.

Albumen. Nutritive material surrounding the embryo in seeds.

Albuminous. Furnished with albumen.

Alternate. Placed singly along a primary axis.

Ament. A scaly spike generally with a lax axis.

Anastomosing. Uniting to form reticulations.

Androgynous. Composed of both staminate and pistillate flowers.

Angiospermous. Ha\nng the seeds borne \sTLthin a pericarp.

Anther. The pollen-bearing portion of the stamen.

Anthesis. The time of expansion of a flower,

Apetalous. Without petals or corolla.

Apex. Top ; tip ; that portion farthest from the point of attachment.

Apiculate. Ending in a short pointed tip.

Apophysis. An enlargement or swelling on the surface of an organ at some

particular part.

Appressed. Lying flat against or together for the whole length.

Arborescent. Tree-like in growth or general appearance.

Arcuate. Moderately curved.

Aril. An extraneous or late-formed seed coat or covering; an appendage

growing from the stalk of the ovule prior to ripening.

Aromatic. Fragrant; spicy.

Ascending. Curving or rising obliquely upward.

Attentuate. Slenderly tapering.

Auriculate. Furnished with ear-shaped appendages or auricles.

Awl-shaped. Narrow, terete or somewhat so, and attentuate from a broader

base to a slender or rigid point.

Awn. A bristle-shaped appendage.

Awned, Provided with or bearing an awn.

Axil. The upper angle between a lateral organ and the main axis.

Axillary. In. or growing from the axil.

Axis. The central line or longitudinal support on which organs or parts are

arranged.
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Baccate. Berry-like; pulpy throughout.

Bearded. Bearing a tuft of hairs.

Berry. A fruit which is fleshy throughout except the seed.

Bi-. The Latin prefix meaning twice or doubly.

Bifurcated. Divided into two branches or parts; forked.

Bilabiate. Two-lipped.

Blunt. Without a point.

Bole. Stem or trunk.

Bract. A leaf (more or less modified) subtending a flower, or belonging to an

inflorescence or a stem.

Bracteate. Having bracts.

Bracteolate. Having bractlets.

Bracteole. Secondary bra«t. See Bractlet.

Bractlet. Secondary bract ; a little bract.

Bundle-scars. The scars within a leaf-scar; the calloused ends of the fibro-

vascular bundles in a leaf-scar.

Caducous. Falling off very earl}-. See Evanescent.

Calyx. The outer perianth of a flower; the outer floral envelop, generally

green in color.

Campanulate. Bell-shaped.

Canescent. Hoary, usually with gray pubescence.

Capitate. Arranged in a head; collected into a head.

Capsule. A dry dehiscent fruit composed of more than one carpel.

Carinate. Eidged; keeled.

Carpel. A simple pistil, or a member of a compound pistil answering to one

leaf.

Catkin. Same as anient.

Caudate. Furnished with a slender tip or tail-like appendage.

Chlorophyll. The green coloring matter within the cells of plants.

Ciliate. Marginally fringed with hairs.

Cinerous. Ash-colored.

Clavate. Club-shaped.

Clawed. Att-ached at the base by a narrow prolongation or claw.

Coherence. The growing together of like parts.

Columnar. Having the form of a column.

Comose. Bearing a tuft of silky hairs at the end.

Compound leaf. A leaf consisting of separate leaflets.

Compound ovary. The base of a pistil composed of more than one carpel.

Compressed. Flattened, especially laterally.

Concave. The interior of a curA'ed surface.

Conduplicate. Folded together lengthwise.

Cone. A solid figure A\-ith a circular base and the apex tapering to a point.

Confluent. United with or passing by degrees into another.

Conic, Conical. Cone-shaped.

Conifer. A cone-bearing gj'nuiosperm.

Connate. Like parts united during their forniation.

Connivent. Coming into contact; converging.

Convex. The exterior of a curved surface.

Cordate. Heart-shaped.
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Coriaceous. Leathery.

Corolla. The inner, usually bright-colored portion of the perianth; the inner

floral envelop of a flower.

Cortex. Kind; bark.

Corymb. An indeterminate flat-topped flower cluster.

Cotyledons. The foliar portions or first leaves of the embr\-o as found in the

seed.

Crenate. Scalloped; serrate with rounded teeth.

Crenulate. Diminutive of crenate.

Crown. The expanded top of a tree or shrub consisting of branches and

branchlets.

Cruciate. Cross-shaped.

Cuneate. Wedge-shaped.

Cuneiform. Wedge-shaped. 8ee Cuneate.

Cuspidate. Tipped with a cusp or sharp and ridgid point.

Cyme. A broad and flattish flower-cluster of the determinate type.

Cymose. Cj-me-like, or borne in a cyme.

Deciduous. Subject to fall in season; not evergreen.

Declined. Sloping downwards.

Decompound. More than once compound or divided.

Decurrent (leaf). Extending clown the stem below the insertion.

Decussate. Alternating in pairs at right angles.

Dehiscent. Opening at maturity to release the seed.

Deliquescent. Dissohing or melting away. Said of a stem which divides into

branches.

Deltoid. Shaped like an ecjuilateral triangle.

Dentate. Toothed, with the teeth directed outward.

Denticulate. Diminutive of dentate.

Depressed. Somewhat flattened from above.

Determinate inflorescence. An inflorescence the primary axis of which is ter-

minated by a flower.

Diadelphous (stamens). Combined in two sets.

Diaphragmed. Divided into chambers by cross partitions.

Diaphragmed-stuffed. Diaphragmed -with filled chambers.

Dichotomous. Forking regularly by pairs.

Dicotyledonous. Ilaxang two cotyledons.

Didynamous (stamens). Two pairs of unequal length.

Dioecious. Unisexual, with the staminate and pistillate flowers on separate

plants.

Disk. A development of the receptacle at or around the base of the pistil.

Divergent. Proceeding in different directions from each other or from a point

Drupaceous. Drupe-like, or of the nature of a drupe.

Drupe. A fleshy fruit with a bony endocarp enclosing the seed.

Ebracteolate. Without bractlets.

Echinulate. Beset with diminutive prickles.

Eglandular. Without glands.

Ellipsoid. A solid obtained by rotating an ellipse on its long axis.

Ellipsoidal. Ecsembling an ellipsoid.
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Elliptic, Elliptical. Shaped like an ellipse.

Emarginate. With the margin notched; notched at the apex.

Embryo. The rudimentary' plantlet within the seed.

Endocarp. The inner layer of a pericarp.

Entire. Without di\'isions, lobes or teeth.

Epaulet. A shoulder ornament formerly Avorn on military and naval uniforms.

Epidermis. The superficial layer of cells.

Epigynous. Adnate to or borne on the upper part of the ovary.

Erect. Upright.

Erose. As if gnawed; applied to an irregularly-toothed or eroded margin.

Evanescent. Early disappearing.

Exalbuminous. Without albumen.

Exfoliate. To come off in layers or scales.

Exserted. Projecting beyond other organs.

Extrorse. Facing outward.

Falcate. Scythe-shaped; curved like a scythe.

Fascicle. A close bundle or cluster.

Fascicle-sheath. A tubular envelope at the base of a fascicle.

Fasciculate. Borne in fascicles.

Ferruginous. Kust-colored.

Fibrous. Composed of or resembling fibers.

Filament. The portion of the stamen supporting the anther.

Filamentous. Slender; thread-like.

Filiform. Thread-shaped; long, slender, and terete.

Fimbriate. Fringed.

Flaccid. Lax; limp; flabby.

Flexuous. Zizzag; bending alternately in opposite directions.

Fluted. With alternate ridges and depressions.

Foliaceous. Leaf-like in texture or appearance; bearing leaves.

Follicle. A simple fruit dehiscing along one suture.

Fringed. Bordered A\it.h slender processes or marginal appendages.

Fruit. The seed-bearing portion of a plant.

Fruticose. Pertaining to or resembling a shrub.

Fugacious. Evanescent.

Funicle. The free stalk of an ovule or seed.

Funicular. Pertaining to the funicle.

Gamopetalous. With united petals.

Ganiosepalous. With united sepals.

Geniculate. Bent abruptly like a knee.

Gibbous. Swollen or enlarged on one side.

Glabrous. Free from hairs or down.

Gland. A secreting surface or structure.

Glandular. Bearing glands.

Glaucous. Covered or whitened with a bloom.

Globose, Globular. Somewhat or nearly globose.

Granulose. Composed of or appearing as if covered by minute glands.

Gymnospermous. Bearing naked seeds; \s-ithout a pericarp.

Habit. General appearance of the plant.

Head. A cluster of sessile or subsessile flowers on a very short axis or recep-

tacle.
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Heart-shaped. Ovate with a roimded sinus at the base.

Herb. A plant with no persistent stem above ground.

Hirsute. Pubescent, ^\i\,h. rather coarse, stiff hairs. '

Hoary. Grayish white, with a fine, close pubescence.

Hybrid. A cross-breed of two species.

Hypcgynous. Borne at or below the base of the ovary.

Imbricated. Overlapping like shingles on a roof.

Impressed. Sunken as though by pressure.

Incised. Cut sharply, irregularly, and more or less deeply.

Indehiscent. Remaining persistently closed.

Indeterminate inflorescence. One where the main axis is not terminated by a

flower.

Indigenous. Native and original to the region.

Inequilateral. "With unequal sides.

Inferior. Relating to an organ which arises or is situated below another.

Inflated. Bladdery.

Inflorescence. Flower-cluster.

Inserted. Attached to or gro\^'ing out of.

Internode. The portion of a stem between two nodes.

Intolerant. Incapable of recovery after suppression.

Introrse. Turned inward or toward the axis.

Involucre. The whorl of bracts subtending a flower or flower-cluster.

Irregular. Not symmetrical ; said of a flower which cannot be divided into

equal parts by more than one plane of symmetry.

Keel. Tlie two anterior united petals of a papilionaceous flower.

Keeled. Carinate.

Laciniate. Cut into deep irregular segments or lobes.

Lamina. The blade of a foliage leaf.

Lanceolate. Shaped like a lance-head; several times longer than wide, broad-

est above the base, and narrowed to the apex.

Lax. Loose.

Leaf. A green expansion attached to a stem in which the manufacture of

organic food takes place

Leaflet. A single division of a compound leaf.

Legume. A simple fruit dehiscing along two opposite sutures.

Lenticel. Lenticular excrescences on young bark, providing aeration.

Lenticellate. Bearing lenticels.

Ligulate. Strap-shaped.

Limb. The expanded portion of a gamopet^ilous corolla above the throat; the

expanded portion of any petal, or of a leaf.

Linear. Much elongated Avith the sides nearly parallel.

Lobe. A division of an organ, generally rounded.

Locule. A cell of the ovarj-.

Loculicidal. Dehiscent into a locule through the dorsal suture.

Lunate. Orescent-shaped.

Lustrous. Glossy; shining; possessed of a sheen.

Lyrate. Pinnatifid with a large and rounded terminal lobe, the lower lobes

progressively smaller.
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Mammillate. See PapilLate.

Mealy. Covered with meal-like powder.

Membranaceous, Membranous. Thiu and rather soft or pliable often trans-

lucent.

Midrib. The central or main rib of a leaf.

Monoecious. Unisexual, with the staminate and pistillate flowers on the same

plant.

Monopodia!. With a main or primary axis which gives off secondary axes in

acropetal succession. Said of a tree-bole which continues through the

crown.

Mucilaginous. Slimy; of the consistency or appearance of mucilage.

Mucro. A short and small abrupt tip.

Mucronate. Tipped with a mucro.

Nectariferous. Producing nectar.

Node. That portion of a stem which normally bears one or more leaves.

Nomenclature. The system of names used in any science or art.

Nut. A bony or woody indehiscent fruit resulting from either a simple or

compound ovary.

Nutlet. Diminutive of nut.

Ob-. Latin prefix usually conveying the idea of inversion.

Oblique. Slanting; declining from the vertical or horizontal.

Oblong. Longer than broad with the sides approximately parallel.

Obtuse. Blunt or rounded.

Odd-pinnate. Pinnate with an odd number of divisions.

Ochraceous. Light yellow with a tinge of brown.

Opposite. Set against; said of leaves when inserted two at a node.

Orbicular. Circular; spherical.

Oval. Broadly elliptical ; egg-shaped.

Ovary. The ovule-bearing portion of the pistil.

Ovate. Of the shape of a longitudinal section of an egg, the broad part basal;

also used to designate an egg-shaped solid.

Ovoid. Solid ovate; solid oval.

Ovulate. Bearing ovules.

Ovuliferotis. Bearing ovules.

Ovule. An immature seed.

Palmate. With several divisions or lobes which radiate from a point.

Panicle. An irregularly-branched racemose cluster.

Paniculate. Panicle-like, or borne in panicles.

Papilionaceous. The peculiar type of corolla, found in the sweet pea and other

Lcguniinosae.

Papillate, Papillose. Bearing minute nipple-shaped projections.

Parietal. Borne on or pertaining to the wall or inner surface of a capsule.

Parted. Cleft nearly but not quite to the base.

Pedicel. The stalk of a single flower.

Pedicellate. Borne on a pedicel.

Peduncle. The primary flower-stalk supporting either a single flower or an

inflorescence.

Pedunculate. With a peduncle, ^

Pellucid. Clear; transparent.
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Peltate. Shield-shaped ; a flat body attached to a support by its lower surface.

Pendulous. Loosely pendant; more or less hanging.

Perfect (flower). Having both pistil and stamens.

Perianth. The floral envelop; usually used when calyx and corolla are not

easily distinguishable.

Pericarp. The wall of the fruit or seed-vessel.

Perigjmous. Adnate to the perianth, and therefore around the ovary and not

at its base.

Petal. One of the modified leaves forming the corolla.

Petaloid. Colored and resembling a petal.

Petiole. The stalk of a leaf.

Petiolulate. Having a petiolule.

Petiolule. The stalk of a leaflet.

Phyllotaxy. The arrangement of leaves upon the stem.

Pilose. Hairy with soft hairs.

Pinna. A single leaflet in a compound leaf.

Pinnate. Compound, with leaflets arranged along opposite sides of a com-

mon petiole.

Pinnatifid. Pinnately cleft.

Pinniveined. Pinnately veined; with prominent midrib and secondary veins.

Pistil. The seed-bearing organ of a flower, consisting of ovarj% stigma, and

connecting style when present.

Pistillate. Provided with pistils and usually in the sense of without stamens.

Placenta. Any part of the interior of the ovary which bears ovules.

Plumose. Having fine hairs on each side, like the plume of a feather.

Pod. Any dry and dehiscent fruit.

Pollen. The fecundating grains contained in the anther.

Polygamo-monoecious. Bearing perfect and unisexual flowers of both sorts

on the same plant.

Polygamous. Bearing perfect and unisexual flowers on the same plant.

Polypetalous. Having separate petals.

Pome. A fleshy fruit, like the apple, mth a papery or cartilaginous interior

enclosing the seed.

Posterior. Behind ; on the side toward the axis.

Prickle. A small spine formed as an outgrowth of the bark or rind.

Proterandrous. Said of flowers in which the anthers shed their pollen before

the stigma is receptive.

Proterogynous. Said of flowers in which the stigma is receptive to pollen

before the anthers shed their pollen.

Proximal. That part nearest the point of attachment.

Puberulent, Puberulous. Minutely pubescent.

Pubescent. Covered with hairs, especially if short, soft, and down-like.

Punctate. Dotted \\'ith small depressions, translucent internal glands, or col-

ored dots.

Pyriform. Pear-shaped.

Pyramidal. Shaped like a pyramid.

Quadrangular. A four-angled figure; often signifying rectanguLar.

Raceme. A simple indeterminate flower-cluster with pedicelled flowers on a

lengthened axis.
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Racemose. Raceme-like, or borne in racemes.

Bachis. The axis of a compound leaf; the axis of a spike or raceme.

Receptacle. The terminal portion of an axis forming a common support on

which floral organs or flowers are borne.

Reflexed. Turned or bent abruptly backward.

Reniform. Kidney-shaped.

Repand. With a slightly wavy or sinuate margin.

Resin. An amorphous substance that exudes from plants and supposed to be

the product of oxidation of volatile oils.

Resin cyst. A sack or cavity filled with resin.

Resinous. Resin-bearing; having the qualities of resin.

Reticulate. Netted ; in the form of a network.

Retuse. With a shallow notch at a rounded apex.

Revolute. Rolled backward from the margin or apex.

Rhombic. With the shape of a quadrangular figure with equal sides but not

right angles.

Roseate. Rosy ; tinged with rose color.

Rudimentary. Undeveloped.

Rufous. Reddish brown.

Rugose. Wrinkled.

Rusty. Having the color of iron rust.

Saccate. Sac-shaped.

Samara. An indehiscent winged fruit.

Samaroid. Diminutive of samara.

Scabrous. Rough to the touch.

Scale. A thin scarious body, usually a degenerate leaf, sometimes of epi-

dermal origin.

Scaly. Bearing scales.

Scarious. Thin, dry, membranous, often translucent.

Scurfy. Covered with small bran-like scales.

Seed. The ripened ovule consisting of the embryo and its proper coats.

Seminal cavity. The cavity in which the seed or seeds are borne.

Sepal. One of the modified leaves forming the calj'x.

Septate. Divided by partitions.

Septicidal. Dehiscing through the partitions and between the locules.

Serrate. Toothed, ^vith the teeth directed forward.

Serrulate. Diminutive of serrate.

Sessile. Without a stalk.

Shrub. A woody plant, generally under twenty feet in height, usually with

several stems.

Silky. Covered vA\h close-pressed, soft and straight pubescence.

Sinuate. With a strongly wavj' margin.

Sinus. The opening between two lobes of a leaf.

Spatulate. Gradually narrowed downward from a rounded sunmiit.

Spicate. Arranged in or resembling a spike.

Spike. A simple indeterminate flower-cluster with sessile flowers.

Spine. A sharp, Avoody or rigid outgrowth from the stem.

Spinescent. Ending in a spine.

Spinose, Spiny. Bearing spines.



Trees of New York State 425

Spinulose. Bearing small spines.

Spur-shoot. Short stubby branch bearing leaves or fruit.

Stamen. One of the pollen-bearing organs of the flower.

Staminate. Provided with stamens and usually in the sense of without pistils

Staminode. A sterile stamen or other organ in the position of a stamen.

Standard. The upper dilated petal of a papilionaceous corolla.

Stellate. Star-shaped.

Sterigma. Projection from a twig bearing leaves in some conifers.

Stigma. That portion of the pistil which is receptive to pollen.

btigmatic. Belonging to or characteristic of the stigma.

Stipular. Pertaining to stipules.

Stipule. An appendage at the base of a petiole or on each side of its insertion

Stoma (pi. stuinata). An office in the epidermis of a leaf.

Stomatiferous. Bearing stomata or ' * breathing pores. '

'

Strap-shaped. Long, flat, and comparatively narrow.

Strobile. An inflorescence with imbricated bracts or scales.

Style. That portion of the pistil which, when present, connects the ovary and

stigma.

Sub-. The Latin prefix signifying * * somewhat " or " slightly. '

'

Subtend. To be inserted under; to embrace in an axil.

Subulate. Awl-shaped.

Succulent. Juicy; fleshy.

Sulcate. Longitudinally grooved or furrowed.

Superior. Said of an organ when inserted above or when free from another.

Suture. Line of dehiscence or opening.

Syncarp. A fleshy multiple or aggregate fruit.

Taper. Gradually narrowing toward one end.

Taxonomy. Classification, especially of plants and animals, according to nat-

ural relationships.

Terete. Circular in cross section.

Ternate. In threes.

Testa. The outer coat of a seed, commonly hard and brittle.

Thyrse. A mixed flower-cluster with tlie main axis indeterminate and the

secondary or ultimate determinate.

Tolerant. Capable of recovery after suppression.

Tomentose. Bearing tomentimi.

Tomentum. A pubescence composed of matted woolly hairs.

Torus. The receptacle of a flower.

Trigonous. Three-angled.

Truncate. Ending abruptly as if cut off at the tip.

Tuberculate. Beset with knob-like projections.

Tubular. Tube-shaped.

Turbinate. Top-shaped ; inversely conical.

Umbel. A simple indeterminate inflorescence in which the pedicels spring

from a common point.

Umbellate. Umbel-like, or borne in umbels.

Umbo. Knob; protuberance.

Undulate. With a wavy margin or surface.



426 The New York State College of Forestry

Unguiculate. Contracted at the base into a claw. _;

Urceolate. Urn-shaped
;

pitcher-shaped.

Urn-shaped. Hollow and contracted at or below the mouth.

Valvate. Opening as if by doors or valves (as a capsule) ; the parts of a

flower-bud when they exactly meet without overlapping.

Veins. Threads of fibro-vascular tissue in a leaf or other organ.

Ventral (leaves). Pertaining to the lower or abaxial side. (Floral organs)

That surface which faces the center of the flower.

Ventricose. Swelling unequally or inflated on one side.

Verticillate. Whorled; with three or more leaves or branches at a node.

Vestigial. Pertaining to a vestige or remnant.

Villous. With long, soft, unmatted hairs.

Viscid. Glutinous; sticky.

Whorled. Verticillate; with three or more leaves or branches at a node.

Woolly. Clothed with long and tortuous or matted hairs.
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Habit 44
Twigs 45

Witch Hazel Family 367
Woody plants

Criteria for disnnguishing 24
Kinds of 25

Yellow
Birch 163
Oak 183
Pine 85
Poplar 221

I'ellow-bark Oak 195
Yew Family 344
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AN ECOLOGICAL STUDY OF THE HEMIPTERA OF THR
CRANBERRY LAKE REGION, NEW YORK

By Herbert Osborn and Carl J. Drake

For the purpose of this study it is proposed to use an ecological

grouping based on the primitive forest conditions or forest cover

of the region with particular recognition of the modification caused

by the lumbering or cutting of the large conifers and part of the

hardwoods, and the subsequent burning of certain cut-over tracts.

These factors have operated to produce a very different combina-

tion of organisms, in part because of the different plant associa-

tions which have formed a succession for the forest cover, but
largely owing to the evident killing out of certain members of the

original fauna. The latter is probably due to the disappearance

of the food plants concerned or in some cases no doubt to the

actual elimination of the species in certain areas occasioned by the

destruction of the vegetation and duff' through fire.

While the boundaries of the groups are not in all cases well

defined, and as each may carrj^ a varied flora aside from the domi-

nant plant species, there is usually a rather definite limit for each.

In any case the hemipterous fauna for each association is fairly

well defined. It is true that certain species which disregard all

limitations of host plants may enter a number or even all of the

communities, but this does not invalidate the general rule and in

many cases the restrictions to certain host plants or to a special

environment is very marked.
The Cranberry Lake Kegion (fig. 1) as here delimited includes

the lake proper and adjacent tracts. The former, including bays
and flows, has a maximum length of about nine miles. The total

distance around the lake is approximately 160 miles. The altitude

is about 1,485 feet above sea level.* The valleys, bogs, swamps,
lakes, marshes, streams, hills and low mountains give considerable

physiographical diversity within a small area.

The original forest cover (birch, beech, maple, spruce, pine,

hemlock, balsam, larch, etc.) has been modified in most tracts by
lumbering and fire (burns). The "burns" and cut-over areas are

in various stages of rehabilitation and offer the most varied and
most favorable breeding places for Hemiptera. The "plains,"
bogs, swamps, marshes, etc., present the usual combination of plant
association. An excellent and detailed discussion of these, includ-

ing the biological conditions, has been published by Brayf in

"The Development of the Vegetation of New York State." The
collecting regions mentioned in these pages are marked by the

* The cairp site is about 1,500 feet above sea level.

t Bray, W. L. The Development of the Vegetation of New York State. Tech.
Pub. No. 3, N. y. State College of Forestry, Syracuse, N. Y.

[5]
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absence of oak, sycamore, hickory, walnut, hackberry, elm and
basswood.

Headquarters were established at the State Forest Camp on
Barber Point, Cranberry Lake, about seven miles from Cranberry
Village and some eight miles from Wanakena. The collections

covered a diversity of locations and the paper is based on records

of three summers, collections being made at odd times by Drake
in 1917 and 1919 and the past summ'er (1920) by Osborn and
Drake together.

For convenience the list of species follows the excellent cata-

logue by Van Duzee,* but in many cases the authors do not con-

sider the sequence of genera or species as representing the most
probable lines of evolution of the groups or the natural affinities.

No synonomy or specific bibliography has been included since these

are so admirably covered by the above mentioned author. Only
references to the more recent papers or to such as are especially

desirable for the accommodation of readers of this paper are cited.

LOCATION OF COLLECTING STATIONS

1. State Forest Camp (Fig. 2) : The principal collecting sta-

tion was the state forest camp and other of the more favorable
areas in the immediate vicinity. In fact about 95 per cent of the
species herein listed were recorded for the Barber tract. The
different associations of this area are quite representative of the
Cranberry Lake region and includes forests, swamps, marshes,
bogs, hills, flows, tote-roads, trails, burns, and streams.

Fig. 2.— State Forest Camp Site of the New York State College

of Forestry, Barber Point, Cranberry Lake, N. Y. See description
of Station Number 1. Photo by Osborn.

* Van Duzee, E. P. Cat. Hemip. of Amer. North of Mexico. Univ of Calif. Pub.
Vol. II, pp. I-XIV, 1-902, 1917.
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Fig. 3.— The Beaver Meadow on the Earlier iraet.

tion of Station Xumber 2. Photo bv Dr. Bray.
^ee (lescrip-

In addition to the native plants several foreign species, inci-

dentally carried in with the hay and grain destined for the lumber
camps, have become established along the trails and tote-roads.

One of the latter almost parallels Sucker Brook and leads through

various ecological types, including bogs, beaver meadows, logged

area, etc., to Proulx's lumber camp and offered the most favorable

and attractive collecting places.

2. Beaver Meadows (Fig. 3) : The beaver meadows are located

about a mile from the State Forest Camp along the Sucker Brook
tote-road. As the name suggests, these extensive areas have arisen

through flooding occasioned by the beaver dams and have replaced

a balsam swamp forest which preceded them. As a result of this

inundation the balsam (Abies balsamea (h) Mill.), spruce (Picea
rubra (DuRoi) Dietr.), speckled alder (Alnus incana (L) Moench.)
and many of the other woody and non-woody plants have been
smothered by the liigher water level. The dominant plants of the

present association, which persist around the borders and on the

higher elevations, are grasses (principally Calamagrostis cana-
densis (Michx.) Beauv.), sedges, rushes, iris, speckled alder, and
spiraea (largely Spiraea latifolia Borkh. and some Spiraea iomen-
tosa L.). Sphagnum is also found in certain places.

3. Forsaith's Bog (Fig. 4) : This is a forest bog located about
a mile from the State Forest Camp across the Sucker Brook Trail

from the Beaver meadows. An abandoned tote-road, which



New York State College of Forestry

Fig. 4.— Abandoned tote road in Forsaith's Bog. See descrip-

tion of Station Number 3. Photo by Fivaz.

branches off the Sucker Brook road near camp, winds through
this bog again to join with the Sucker Brook tote-road at the farther
end of the burn. The plants indicate a secondary association fol-

lowing a balsam swamp forest and will ultimately be dominated
by the latter. The arborescent forms are represented by balsam,
red and black spruce (Picea ruhra and Picea mariana (Mill.)

BSP), a few larch (Larix laricina (DuRoi) Koch), hemlock (Tsuga
canadensis (L.) Carr.), yellow birch (Bctula lutea Michx. f.),

and soft maple (Acer sacckarinum L). In addition there are

willows (Salix. spp.) and some dense thickets of speckled alder.

The bog type is represented bj^ Cassandra, Kalmia, Ledum, Yac-
cinium, Nemopanihus, and the less conspicuous forms such as cran-
berry, aromatic winter green, snowberry, twin flower and the like.

The terrene is generally covered with a deep matrix of sphagnum.
Certain small areas in this bog are perhaps typically swamp-like
or marsh-like. Collections were also made in other bogs, swamps
and marshes which represent more advanced stages in the develop-
ment of their plant associations.

4. Lumbered Areas: The recently lumbered areas in the
vicinity of Proulx's Camp and other older logged areas in various
stages of recovery were studied. These cut-over tracts were for-

merly a mixed coniferous and hardwood forest from which most
of the soft wood had been removed.

5. Burns (Fig. 5) : The burns on the Barber tract and near
Wanakena offered the most attractive breeding places for Hemip-
tera. The former is a transitional association of fire cherry
(Prunus pennsylvanica L. f.) and aspen {Populus tremuloides
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Michx, and Populus grandidentata Michx.). The temporary char-

acter* of the cherry-aspen type is indicated by the presence of

yellow birch, beech {Fagus grandifolia Ehrh.), hard and soft

maple {Acer saccharinum L. and A. saccliarum Marsh), and a

small percentage of conifers (spruce, white pine {Pinus Strohus
L), hemlock, and balsam) in the understory. The ground cover

of seedlings, grasses and other herbaceous plants form a much
greater variety than that of the logged, but unburned areas, and

y

Fig. 5.-—
• iote roatl near Sucker Brook leading tlirough a

large "burn" (Barber Tract) in cut-over areas and to lum-
ber camp. See description of Station Number 5. Photo by
Fivaz.

* The cUmax Adirondack forest consists of yellow birch, sugar maple and beech in

a mixture with red spruce, white pine, balsam and hemlock.



10 Neiv York State College of Forestry

virgin forest. There is also a much greater number of the indi-

vidual plants of the various species.

6. Crataegus Hill: This is a small hill-top on the Barber tract

about three-fourths of a mile from camp. Crataegus sp., iron-

wood (Ostrya virginiana (Mill) K. Koch), white ash (Fraxinus

americana L.), red raspberry {Ruhus idaeus, L. var., aculeatis-

simus (C. A. Mey.) Kegel. & Tiling.), aster {Aster macrophylhis

L.), boneset {Enpatorium sp.) and sedges and grasses are the

principal plants.

7. Big Floating Island (Figs. 6 and 7) : This station lies on

the west side of Cranberry Lake near Joe Indian Island. Although

stationary it is a typical floating island which has arisen through

the massing of drift logs and other plant detritus resulting in a

substratum which has enabled certain hardy plants to obtain a

foot-hold. The vegetation represents a tj'pical floating bog and
consists of a heavy sphagnum matrix (8 to 10 inches deep of living

sphagnum) surmounted by a dense thicket-like growth of Cas-

sandra or leather leaf {Chamaedapline calyculata (L). Moench)
and sweet gale (Myrica Gale L.) and a few clusters of speckled

alder and an occasional larch.

8. Grasse River Bog (Fig. 8) : This is a large bog located

near Silver Lake and traversed by the Gi-asse River Railroad con-

necting Cranberry Village and Conifer. This region is intercepted

by several brooks and is covered bj^ a dense vegetation which, how-

ever, is restricted to relatively few plants. Here and there one

finds almost a pure association of Carex oligosperma Michx, while

clumps of Cassandra, speckled alder, labrador tea {Ledum groen-

Inndieum Oeder), pale laurel {Kahnia poJifolia "Wang.), Andro-
meda polifolia L., low sweet blueberry {yaccinium ijennsylvanicum
hsim., Yar. angustifolium (Ait.) Gray, with some withe-rod {Vibur-

num cassinoides h.) and ehokeberry {Fyrus melanocarpa (Michx.),

Willd., dot the surface.

9. New York State Ranger School Tract: This tract, located

near Wanakena, N. Y., is controlled by the New York State College

of Forestry. It includes an extensive burn, tote-roads, forests,

bogs, swamps, and streams. Owing to the type of topography,

over-run by high hills and depressions, it offers a wide range of

habitats, plant associations and most excellent collecting. Con-
ditions on this tract and other favorable areas in the vicinity of

Wanakena are somewhat comparable to Barber tract on Cran-

berry Lake.
10. Bean Pond (Fig. 9) : This is a small, open-water pond

near the middle of an extreme type of Adirondack bog (Bray,

1. c. pp. 125-128) with many of the bog-plants wholly removed
and the more bog-tolerant species, chiefly dwarf black spruce,

tamarack and leather leaf, gro'wdng in a deep and compact matrix
of sphagnum. Small black spruce shrubs or apparent seedlings

growing near the pond are practically as old as the larger ones

or fairly large trees near the outer margins of the bog.
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11. Climax Forest Type* (Fig. 10) : This station was located

on state land in a tract of virgin forest near the Oswegatchie River

opposite from the New York State Ranger School. The trees con-

sist of hardwoods dominated by conifers, especially white pine.

Several specimens of the latter, about 125 feet tall and a D. B. H.

of 42 to 49 inches, represent some of the most magnificent trees

in the Adirondacks.
12. The Plains (Fig. 11) : These areas are a series of open-

ings near the Upper Oswegatchie River and are very typical of

the so-called treeless plains of the Adirondacks. Bray quite fully

Fig. 0.— Big, Floating- Island, taken from a distance by Fivaz.

See description of Station Number 7.

discusses these treeless areas in "The Development of Vegetation

of New York State " (1. c, pp. 144-147) and states, " Borings

show from two to three feet of compact, fine sand evidently offer-

ing poor areation. Below, the deposit is darker, coarser and full

of coarser grit. The water table is normally several feet below

the surface, but the area has much the aspect of a wet lowlands,

and during rainy seasons is in effect like an area of soaked soils.

But, as in other sand areas, it is subject to extreme drouth."
As Bray has pointed out the plants of the "plains," as repre-

sented by complex associations of swamp, bog and typical members
of barren vegetation, reflect the peculiar bioclimatic conditions of

the region. These open heath barrens, margined by tamaracks
which are slowly encroaching the open terrene, are gradually being

broken up. They are also occasionally dotted with black spruce.

The shrubs consist largely of mountain fly honeysuckle (Lonicera
caerulea L.) blueberries {Vaccinium canadense Kalm., and V.
pennsylvanicum, var. angustifolium and Y. vacillans Kalm.),

Typical Adirondack forest, see footnote, p. 9.
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choke cherry (Pruniis virginiana L.), Pynis arhutifolia and P.

melanocarpa (Michx.) Willd. Two wet-land grasses (Avena Tor-

reyi Nash and Oryzopsis asperifolia Michx.), the abundance of

creeping blackberry {Eubus hispidus L.) and two species of

Spiranthes (growing among the wet-land grasses) tend to empha-
size the hydrophytic aspect of the plains. Extreme areas are

covered with reindeer moss which reaches its optimum development
during the autumn months. Here and there golden rods, asters

and spiraea are found among the shrubs and have a conspicuous

place in the flora of late summer.

Fig. 7.— Big Floating Island; photo taken near tlie island by
Osborn. See description of Station Number 7.

PALAEARCTIC HEMIPTERA OCCURRING IN THE CRAN=
BERRY LAKE REGION

Horvath* very carefully studied and collated the genera and
species of Heraiptera, known to occur in both Europe and America,
especially those of the Palaearctic and Nearctic regions. He pre-

sents evidences to show that many of the species common to both
faunas are of Palaearctic origin and that migration took place
largely in an eastward direction by the way of Alaska. Many
of the species known to occur in both regions have only been taken
in eastern and northeastern localities of the United States and
Eastern Canada. Although this is not in perfect accord with some
of Horvath 's theories and evidences, more collecting in the western
regions of the United States and Canada will undoubtedly extend
the range westward for many of the Palaearctic Hemiptera that
have become permanently established in North America. Parshley t

* Horvdth, G. Les relations entre les faunes h^mipt^rologiques de I'Europe et
de TAm^rique du Nord, Ann. Hist. Nat. Mus. Nat. Hung., Budapest, 1908.

t Parshley, H. M. Fauna of New England. List of Hem.-Het. Occasional Papers
Bos. Soc. Nat. Hist., VII, 1917.
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has discussed the Palaearetic Hemiptera known to be established

in New England and added a number of species of Heteroptera,

which have been recently taken in New England, to Horvath's
list, and Knight* has treated quite carefully the species of Miridae
common to Nearctic and Palaearetic regions. Several species are

apparently of rather recent introduction by human agencies and
hence must be considered in a different class from those having
naturally holarctic range.

Homoptera

Pliilaenus leucophthalmus

Evacanthus acuminatus
Acucephalus nervosus

Acucephalus alhifrons

Deltocephalus abdominalis

Deltoceptalus pascuellus

fEuscelis striatulus

Euscelis ohsoleta

Empoasca flavescens

Empoasca smaragdula

Euscelis striolus

Gicadula variata

Cicadula 6-notata

Balclutha punctata
Empoa tenerrima
Empoa lethierryi

Empoa rosae

Dikraneura fieberi

Alebra albostriella

Heteroptera

Sciocoris microphthalmus
Coriziis hyaiinus

Corizus crassicornis

Aradus lugubris

Gerris rufoscutellatus

Nysius ericae

Galeatus peckhami
Reduvius personatus
Nab is limb atus

Nabis ferus

Cimex lectularius

Miris dolobratus

Plagiognathus chrysanthemi

Stenodema trispinosum

Teratocoris pallidum
Trigonitylus ruficornis

Stenotics binotatus

Poeciloscytus unifasciatus

Capsus ater

'Lygus pabulinus
Lygus apicalis

Lygus pratensis

Monalocoris filicis

Alecomma ambulans
Saldida pallipes

Callicorixa praeusta

THE HEMIPTERA OF THE ADIRONDACKS

The first records of the Hemiptera of the Adirondack Moun-
tains, published by MacGillivray and HoughtonJ in 1903, were col-

lected during June, 1901, in the vicinity of Axton at an elevation

of about 1,600 feet. This paper includes 53 species, 34 Heterop-
tera and 19 Homoptera respectively. A few years later Van

* Knight, H. H. Nearctic Records for species of Miridae known heretofore only

from the Palaearetic Region (Heterop.) Can. Ent., Vol. LIII, Part 12, 1921, pp. 280-
288. (Published in Jan. 1922).

t Euscelis striatulus and E. obsoletus of Horvath's list are separated by Van Duzee
as instablis and relativus respectively.

X MacGiUivray, Alex. D. and Houghton, C. O. A list of the Insects in the Adirondack
Mountains, N. Y.— III. Ent. News, Vol. 14, pp. 262-265, 1903.
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Duzee* published a list of the species of Hemiptera known to

occur in the Adirondacks. The latter, based on a few days' col-

lecting at Lake Placid and Saranac Lake Junction in 1902 and

the forms enumerated by MacGillivray and Houghton, contains 193

species of Hemiptera (92 Heteroptera and 101 Homoptera).

The present list enumerates 397 species and varieties of Hemip-
tera, 218 Heteroptera (one lygaeid not determined), and 179

Homoptera. All the species are from the vicinity of Cranberry
Lake and 95 per cent or more of the forms occurring in this region

have been taken on about 200 acres of the Barber tract. How-
ever, this portion of the tract is represented by a marked variety

of ecological and biological conditions. It includes camp site,

hills, marshes, bogs, beaver meadows, lumbered areas, forests, tote-

roads, trails, open areas, dense growth of young trees, burned-
over areas, coves of Cranberry Lake and the like. The following

species, listed by Van Duzee, have not been taken in the vicinity

of Cranberry Lake

:

Homoptera

Lepyronia 4-angularis Say
IStictocephala lutea Walk.
Macropsis 3-niacidata Fh.
Deltocephalus deMlis (probably

ahdoniinalis

Deltocephalus compactus 0. & B.

Aconura acuticauda Bak.
Chlorotettix viridis

Balclutha oshorni Van D.
Trioza 3-punctata Fh.

Heteroptera

Physatocheila plexa Say
Corythucha juglandis Fitch

(probabl}^ pallipes Parsh.)

Xylocoris (Piezostethus) galac-

tinus Fieb.

Phytocoris conspersipes (irevi-

uscidus) Beut.

Calocoris uMeri (tinctus) VanD
Dichrooscytus elegans Uhler
Halticus apterus (Linn.)

Strongylocoris (Stiphrosoma)
croceipes (Uhl.)

Pilophorus clavipes Uhler MS
Ceratocapsus (Melinna) mod-

estus Uhler.

OrtJiotylus chlorionis Say.
Orthotylus (Diommatus con-

grex Uhler dorsalis Prov.
Orthotylus {marginatus Uhl)

(Cyrtorrhinus) marginatus
Uhl.)

Plagiognathus ohscurus Uhler

The above list includes 23 species of Hemiptera (14 Heteroptera
and 9 Homoptera) not collected in the Cranberry Lake region.

This gives a total of 409 species of Hemiptera for the Adirondack
Mountains. However, the three papers taken together do not

Van Duzee, E. P. List of Hemiptera Taken in the Adirondack Mountains
20 Rept. N. Y. St. Ent. pp. 547-556. 1901
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represent a complete list of Hemiptera for the Adirondacks. In
fact the last day's collecting added four new species to the

Cranberry Lake region. On the other hand, collecting in other

parts of the Adirondacks where numerous trees and food plants

occur, which are not found at all in the vicinity of Cranberry
Lake, will undoubtedly add many new records.

Van Duzee * catalogues 381 species of Hemiptera (197 Heterop-
tera and 184 Homoptera) for Buffalo and vicinity. The Buffalo

list covers several times as much area as the Cranberry Lake
region covered by the authors.

Fig. 8.— Grasse River Bog near Silver Lake. See description of

Station Number 8. Photo by Osboni.

LEAF HOPPERS OF NEW YORK STATE

Osbornt catalogues 184 species of leaf hoppers, Jassidae or

Cicadellidae, for New York. The following species for Cranberry
Lake and vicinity, not represented in the above list, are new
records for the State: Agallia oculata, Idiocerus amahilis, Idio-

cerus subnitems, Xestocephalus nigrifrons, Paraholocratus major,

Deltocephalus ocellaris, D. misellus, D. nominatus, D. fiavovirens,

D. nigriventer, Euscelis deceptus, E. arctosaphyli, E. hiimidus,

E. angustatus, E. elongatus, E. comma, Plilepsius maculellus,

Thamnotettix cockereilli, T. morsei, T. telli, var. hrunners, T. wal-

dana and Cicadida pallida. This gives a total of 206 species of

Cicadellidae (Jassidae) for the state, of which 130. are recorded
herein for the Cranberry Lake region.

* Van Duzee, E. P. A List of the Hemiptera of Buffalo and Vicinit}'. Bull. Buf.
Soc. Nat. Hist., Vol 5, No. 4, pp. 167-205, 1907.

t Osborn, Herbert. Jassidae of New York State. 20 Rept. N. Y. St. Ent. for
1904, pp. 498-546.
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NATURAL ENEMIES

Of the natural enemies of Hemiptera we can only offer incom-

plete records as time did not permit detailed studies of this phase
of the associations. The mammals of the region, save perhaps the

beavers, probably have little influence on the hemipterous fauna.

The latter by the construction of dams have altered the conditions

of the drainage channels and inundated rather extensive areas.

As a result of the higher water level many of the plants have been
smothered and replaced largely by more or less hydrophytic forms.

With this transition of the A^egetation there has, of course, been a

change of the hemipterous content of the flooded areas.

Fig. 9.— Bean Pond on the New York State Ranger School Tract
near Wanakena, K Y. See description of Station Number 10.

Photo by Osbom.

Birds are numerous and no doubt some of the species prey
extensively on this group of insects, especially during certain
parts of the year but we have not observed any specific instances
of especial or noteworthy attacks on particular species. Reptiles
are not great in numbers and are of little importance as checks
upon Hemiptera. The Batrachians, especially frogs, are quite
numerous and feed largely upon insects. No attempt has been
made to study the contents of the stomachs of toads and frogs of
the Cranberry Lake region, but the works of Kirkland,* Surface,!
Drake,$ Munz § and others readily show the economic aspect of

* Kirkland, A. H. Habits, Food and Economic Value of the American Toads
Bull. 46 of Hatch Exp. Station of the Mass. Agri. College, pp. 1-31, 1897;— Usefulnes.
of the American Toad. Farmers' Bull. No. 196, U. S. D. A.; pp. 1-16, 1904.

t Surface, H. A. Economic Features of the Amphibians of Pennsylvania. Zool.
Bull. Pa. Dept. Agr., 3, 67-152, 1913.

t Drake, Carl J. The Food of Rana pipiens Shreber. Ohio Naturalist, 14:257-
269, 1914.

§ Munz, PhiHp A. A Study of the Food Habits of the Ithican Species of Anura
Dunng Transformation. Ponoma College Jl. of Ent. & Zool. 12:33-57, 1920..
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these amphibians. The fishes of course consume many aquatic

insects and forms that happen to fall into the water, but they

have very little relation to the forest Hemiptera.
The predaceous Hemiptera play an important role in the control

of plant-feeding Hemiptera and other phytophagus insects. Such
ravenous forms as Nahis limhatus, N. roseipennis, N. rufusculus,

Podisus serieventris, P. modestus, P. placidus, P. macidiventris,

Anthocoris horealis, TetrapJdeps oshorni, Triphleps insidiosus,

Deraeocoris (Camptoirochys) horealis and the like are very con-

spicuous in the region studied. The aquatics are mostly predatory,

but they sustain themselves upon aquatic insects and other aquatic

animals and also upon insects that happen to fall in the water,

Hymenopterous egg parasites were bred from the eggs of several

of the Heteroptera and numerous Jassids were parasitized by
dryinids. Tachinid eggs were observed on the backs of some of

the Pentatomidae. Predaceous insects in other orders also destroy

many Hemiptera.
Of the invertebrate groups associated with Hemiptera the

spiders are of special interest and while the species are not

numerous and individuals have not been observed as specially

abundant thej^ are probably the most important of the natural

enemies.

Collections of these have been made incidentally while sweeping
or beating for Hemiptera and specimens have been submitted to

Dr. W. M. Barrows of the Ohio State University for identification.

The following list should not be considered as representing the

spider fauna of the region, but simply as indicating the most
common species associated with the Hemiptera and from the

known food habits * as constituting a natural check for this group
as well as other associated insects.

Common Spiders of Cranberry Lake Region

Epeira insidaris Hentz. Barber Point, no special habitat noted.

Epeira trifolium Hentz. Barber Point, collected in the Beaver l\Ie-adow,

July 30, 1920.

Epeira trivittata Keys. Barber Point: mar?)h, July 5 and 28; willow,

Aug. 5; tote road along Sucker Brook, Julv 28; virgin forest, July 28;

Aug. 11; Plains, Aug. 3, 1920.

Epeira thaddens Hentz. Virgin forest, Aug. 11, 1920.

Fellenes hoiji Peckham. Barber Point— no special habitat noted but accord-

ing to Dr. Barrows this is a meadow apeicies.

Tibelhis duttoni Hentz. Barber Point, taken in the marsh and Beaver
meadow, July 5, 28 ; tote road, July 28 ; on willaws, July 28, " burn," July

28, 1920.

Tihellus ohlongus fWalck). Barber Point, taken near the tote road leading

to Forsaith's' Bog, July 28. 1920.

Dendri/phantes militaris (Hentz). Marsh and meadow tote road, July 28;

burn July 27; on willows Aua. 5, 1920.

Dcndryphavfes capitnttis (Hentz). Taken on willow, July 28, in dense

virgin forest; Barber Point, July 29.

*"Bilsing, R. W. Quantitative Studies in the Food of Spiders. Ohio Journal of

Science, Vol. XX, 1920, p. 215-260.
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Dictyna frondea Em. On willow, Barber Point, Jul}' 28.

Dictyna {bostonensis Em.?). Forsaith's Bog, Barber Point, July 28, 1920;
not recorded hitherto except for eastern Mass.

Dictyna muria/ria Em. Tote road near camp site, July 28, 1920.

Dictyva volucripes Em. In rotten wootl at Barljer Point, August, 1920.

Lophocarenum florens ('Camb. ) Tote road along Sucker Brook, July 28,

1920.

Tetragtiatha laboriosa Hentz. On willows near tote road, Barljer Point and
virgin forest, July 28, 1920.

Tetragnatha grallator Hentz. Sweeping on yellow bdrch in " burn " at
Barber Point, Aug. 2, 1920.

Linyphia marginata Koch. On willows near tote road leading to Forsaith's

bog, July 28, 1920.

Theridium frondeiim Hentz. Taken along tote road on willow in company
with the above species, July 28, 1920.

Theridium murarium Em. On yellow birch at Barber Point, June 26, 1920.

Theridula sphaerula Hentz. In virgin forest, July 28, 1920.

Misumena vatia (Clerck). On Salix, July 28, at Barber Point
Misumen^ sp. Young, taken at the Plains, Aug. 3, 1920; virgin forest,

Aug. 11, 1920.

Helophora insignis (Blk. ) Thor. Collected in the virgin forest, Aug. 11,

1920.

Mangora placida (Hentz). Sweeping grasses and weeds in tote road, Julv
28, 1920.

Agalenq naevia Walck. Virgin forest, Julv 29, 1920. Dense voung forest

at Barber Point, July 29, 1920.

Xysticus limbatus Keys. Sweeping weeds near site, July 31, 1920.

Clubiona sp. ? In virgin forest, July 28, 1920, at Barljer Point, July 3>1,

1920.

Theridiosonva radiosa. (Em.) In dense young forest at Barter Point,

July 29, 1920.

Chiracdnthium viride Em. (?) In lumibered area, Barber Point, Aug. 20,

1920.

Pirata insularis Em. In Forsaith's Bog under sphagnum, Aug. 10, 1920.

Pardosa sp. ? Virgin forest, Aug. 11, 1920.

Phidippus multiformis Em. Plains, Aug. 3, 1920.

Phidippus sp.? Barber Point, no special habitat recorded.

^^itta(nl^ striatals Em. ( ?) Barber Point, 1920.

Coriarchne versicolor Kevs. Under bark near Proulx's lumber camp, Aug
2, 1'920.

Many of the spiders appear to have a very general distribution, especially

such forms as Epeira trivittata, Tihellus diittoni, Dendryphantes militaris

and Tetraiigvatha laboriosa.. Pirata insularis seems to be confined to bogs,

the only definite record being under spliagnum in a well-marked bog.

Agaleana naevia was taken only in deep forest, but is known to occur in

meadows. The distinctly forest specie*;, as indicated by our records, are

Theridula sphaerula, Helophora insig^iis, Tetragnatha grallator, Coriarachne
versicolor and Eperira thaddeus.

The plains had a variety of species and Phidippus multiformis seems to

be the only species limited in our collectinsr to this region. Most of the

meadow or grassland species occurred in the woods or at least along the

tote roads and trails, but Epeira trifoJium. Dictyna bostonensis. Pellenes

hoyi, and Xysticus limbatus are evidently more at home in meadow
association.

METEOROLOGICAL RECORDS

The meteorological records of the TTnited States Department of

Agriculture Weather Bureau, takeu by Mr. R. R. Streeter at the

New York State Ranger School, Wanakena, New York, furnish •

the data for the table given below. The collecting, except a few
forms secured during the last week in May and the first two weeks
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in September, was confined entirely to the summer months of

June, July and August. These months include (see table) the
greatest period of insect activity and for many species practically

the entire time for the development of the nymphal stages. The
daily range of temperature is also quite marked. The nights are
generally cool and, consequently, the insects are not very active

during the latter part of the afternoon, early morning and night.

As a result of the late spring and the unusually heavy rainfall

during July (7.35 inches) the development of the immature stages

was somewjhat retarded and adults of many species were not taken
until the latter part of the summer.

Meteorological Table— 1920
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environments. An excellent example of pristine conditions is

found on state land across the Oswegatchie River from the Ranger

School. This tract includes untouched virgin forest of great age

and dominated by some of the largest and most magnificent pines

of the Adirondacks.

Fig. 10.— Virgin Forest on State Land near Wanakena, N. Y.

See description of Station Number 11. Photo by Drake.

The tree tops, of course, were far beyond our reach, but they

may be expected to support many of the insects common to the

same trees on the lower stratum of vegetation. The lower stratum

consisting of seedlings of the principal forest trees, white pine,

spruce, balsam, hemlock, yellow birch, hard and soft maple, beech,

wintergreen, ferns, etc., furnished a habitat of quite special

features, the most important being a deep bed of forest leaf-debris,

humid atmosphere, and almost complete lack of direct sunshine.

In this habitat the most frequent Homoptera were Eupteryx flavo-

scuta, E. nigra, E. vanduzei, Thamnotettix waldanus, Grapho-
cephala coccinea and Gypona octo-lineata, with an occasional

Oncopsis fitchi and 0. variahilis, the latter two possibly stragglers

drifted down from the more favorable conditions of the tree tops.

An aphid, Hormaphis sp., was rather common on yellow birch.

The Heteroptera were represented particularly by Miridae—
Lygus pahidinus, Bicyphus agilis, D. vestitutus, Macrolopus, sepa-

ratus, Diaphnidia capitata, D. pellucida, Phytocoris lasiomerus,

Molanocoris filicis, and Camptohrochys dorealis— and a few other

forms such as Corythucha paUipes, Nobis rufusculus, N. roseipen-

nis, Saldula interstualis and Micrantliia hurnilis. The Saldidae

were taken along the bank of a small stream in the deep forest.
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Bog Association: The Hemiptera of the bogs, as represented

in Big Floating Island, Bean Pond, Forsaith's Bog, included such

forms as Euscelis humiclus, E. instahilis, E. vaccirnii, Phlepsius

maculellus, Thamnotettix ehuratus Aphelonema histrionica, Lac-
cocera vittipennis^ Nahis limbatus, Isclinorrhynchus geminatus,

Phytocoris lasiomerus, Psallus n. sp., etc. Europiella rubida,
Flagwgnathus fraiernus, P. politus, and Camptohrochys laricolis

were collected on larch. The aquatic forms, taken in Bean Pond
and a small pond in Big Floating Island, are represented by Gen-is

rufoscutellatus, G. huenoi, G. marginatus, Notonecta undidata,

Buenoa margaritacea, Eanaira americana, Microuelia huenoi, Cal-

licorixa praesuta and Artocorixa scahara.
Swamp Association: The swamp meadow association included

especially Draeculacephala novehoracensis, D. manitohiana, Tham-
notettix decipiens, T. ciliatus, T. placidus, Nahis limhatus, Phyto-
coris sp., Mecomma gilvipes, Stenodema trispinosum, S. vicinum,

Trigonotyliis ruficornis, Collaria ineilleurii, Homaemus aenei-

frons and several of the forms (aquatics and plant-feeders) listed

in the bog association.

Plain Association: The Hemiptera of the Plains included

especially Philaronia hilineata, Philaenus lineatus, Puhilia con-

cava, Deltocephaliis misellus, Laccocera vittipennis, 3Ielanorhopala
clavata, Thyanta custator^ Coenus delius, PeriUus exaptus yslt.

d. (fide Van Duzee), Ortholomus longiceps, Nysius ericea,

Crophius disconatus, Ilnacora malina and Mecomma gilvipes.

The latter was common along the trails in moist, shady places in

larch thickets. The larch insects (see bog association) were very
common in the pure stands of this tree.

Burn Associations: The older burned-over regions (see station

number 5) included not only the Hemiptera common to the sur-

Fig. 11.— The Plains, located near the Upper Oswegatchie River.
See description of Station Number 12. Photo by Prof. E. F.
McCarthy.
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rounding forests and cut-over areas but also many other species

feeding upon the transitional, ericaceous and various other native

and exotic pl'ants peculiar to the burns, tote roads and small open

areas along the trails and about the deserted lumber camps. These

open areas and the camp site afforded breeding places for such

campestral and caespiticolous species as Deltocephalus inimicus,

D. affinis, D. apicatiis, D. pascuellus, Agallia sanguinolenta, Acu-

cephahis alhifrons, Bruchomarpha oculta, Lihurnia campestris,

Lijgus pratensis ohliteratiis, Lijgaeus kalmii augustomarginatus,

Nabis rufusculus, N. roseipennis and Triphleps insidiosus. Several

examples of Euscelis comma were taken on the fine grasses in the

trails. Sciocoris microphthalmus occurred on the red rasberry

bushes and rank vegetation in the small open areas. The fire cherry

trees were infested by Typhloctjha ohiiqua, PsyJlia carpinicola, and

especially Psyllia 3-maculata; the poplars (Populiis tremiUoides

Michx. and P. grandidentata) by Telamona reclivata, Idiocerus

lachrymalis, Macropsis hasalis, Empoasca smaragdtda, E. viridis,

Euschistus tristigmus and Corytliucha eJegans.

The alders and willows growing along the streams and in moist

situations supported a large association of Hemiptera. The species

listed below for these plants, also yellow birch and white pine, are

common to a number of habitats.

On willows (Salix spp.) :

Idiocerus amabalis, I. palUdus, I. alternatus, Macropsis viridis,

M. hasalis, Scaphoideus immistus, Thamnotettix cockerelU,

Empoasca smaragdula, E, aureo-viridis, Trioga salicis, Pemphigus
tesselata, Cymus discors, Corythucha elegans, C. mollicula, Lygus
atritylus, L. Jiirticulus, Lygidea ruhecula obscura, Platytylellus

lasiomerus, Phytocoris salicis, Lopidea media, Diaphnidia pellu-

cida, Ceratocapsus pumilus, Orthotylus dorsalis, Plilophorus
amoenus, Deraeocoris horealis and Anthorcoris horealis.

On yellow birch (Betula lutea Michx) :

Clastoplera ohtusa, Oncopsis sohrius, 0. cognatus, 0. fitchi, 0.

minor, Typhlocyha querci, Psyllia striata, P. carpinicola, EuscJiis-

tiis tristigmus, Banasa dimidiata, Meodorus lateralis, Ischnor-

rhynchus geminatus, Corythucha pallipes, Eremocoris ferns,

Lygus horticulus, L. fagi, Deraeocoris horealis, Hyaloides vitri-

pennis, Pilophorus amoenus, Diaphnidia provancheri, D. capi-

tata, Orthortylus translucens, Plagiognathus fuscosus, Aradus
rohustus, A. quadrilineatus, Aneurus inconstans, Anthocoris
horealis, Podisus sereiventris, P. modestus and P. maculiventris.

On White Pine (Pinus Strohus L.) :

Aphrophora parallela, Empoasca coccvnea, Elidiptera slossoni,

Psyllia carpinicola, Phytocoris fulvous, Plagylytus luridus, Deraeo-
coris pinicola, Pilophorus amoenus, Aradus niger and Tetraphleps
oshorni n. sp.

In general the Hemiptera of the region may be considered as

conspicuous members of every habitat studied. There are many
aquatic species and some of the surface inhabiting species occur
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in countless millions {Rheumatohates rileyi, Trepohates pictus and
Metrohates hesperius) scattered over miles of the surface of Cran-

berry Lake and the Oswegatchie River. The shore dwelling

species and the forms occurring in the swamps, bogs, marshes and
meadows present a large array while the forest species occurring

under bark, on the leaves and every possible part of the tree

make up an aggregation that cannot possibly be overlooked by
anyone giving the least attention to the complex association of the

woodland. In general the greater number may be counted as

plant feeders, but there are many predaceous forms that prey

Fig. 12.— a. Pine Frog-hopper, Aphrophora parellela Say;
(adult) and c, (nymph), Clostoptera obtusa Say.

upon other insects and many of course that sustain themselves on
decaying vegetation in such manner as to have little influence

on other organisms. However, no species can be considered as

entirely independent of the other forms in the complex association

of which they may be only a very minor part.

From an economic standpoint the majority of the Hemiptera
must be counted injurious as by far the greater number are
destructive to useful vegetation and especially to important forest
trees. This may be considered especially true of the Homoptera,
all the species so far as known being dependent upon growing
plants for their food ; none are aquatic in the true sense but several
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species have become adapted to bog- or swamp-plants where they

are subject to very humid conditions or at times must be able to

undergo temporary immersion.
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HOMOPTERA IN THE VICINITY OF CRANBERRY LAKE

By Herbert Osborn

Family CICADIDAE
This family is not represented in the Cranberry Lake region

by any number of species, the only one which has been definitely

recognized being Tihicen canicularis. The group is interesting

on account of the extended life history of the 17 year Cicada
and the root-feeding habits of the immature forms. They are of

economic importance because of the punctures caused by the

females in depositing eggs which are laid in the twigs or smaller

branches of various forest trees. It would seem almost certain

that Tihicen rimosa should be found in this region but no specimens
have been observed. Also the species described as T. novehora-
censis by Fitch would seem likely to occur as it was discovered
from the eastern part of the state.

Tibicen canicularis (Harris).

This, as stated above, is the only species definitely recognized.

It was singing during August of the present j^ear, but no speci-

mens were captured.
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Family CERCOPIDAE
The spittle insects or frog hoppers are quite noticeable on

account of the masses of froth that surround the young and which

adheres to stems of plants or twigs of trees in such quantity as to

attract attention. Some of the species must be of considerable

economic importance since t\\Qy occur in such numbers as to cause

a severe drain upon the plants affected. The most notable ones in

this area are the meadow frog hopper and the forest frog hopper

mentioned below.

Aphrophora parallela (Say) (Fig. 12, a).

Cranberry Lake (Barber Pt.), July 8, 1917; Aug. 1-8, 1917;

Aug. 4, 1918.

Wanakena, Aug. 1-7, 1917. The species is apparently limited

to coniferous trees as it has apparently never been recorded out-

side of the coniferous area and is the most common species on the

conifers ; its nymphal stages and the associated froth masses ap-

pear during June and early July. The adults are not uncommon
in July and egg-deposition occurs during July or August.

This species is capable of considerable injury to the coniferous

forests being very generally distributed and abundant and the

punctures on the twigs resulting in weakening, wilting, or occa-

sionally killing of terminal twigs; the evidence of injury, unless

the froth masses are observed, are apparent only some time after

the attack has been made. It may commonly be credited to other

sources of injury as the real culprits may have entirely disappeared

when the injury becomes evident. Adults probably feed to quite

an extent on the twigs or smaller branches but with less drain upon
the plant than during the nymphal stage. It has been bred from
spruce and pine and may occur on other conifers.

Aphorophora 4=notata (Say).

This occurs on quite a large variety of plants and in some loca-

tions is very common. It is apparently most frequent in the low

ground locations along streams or lake margins, although one cap-

tured on the plains, which was in a border of a thicket, might
indicate more open habitat. Cranberry Lake, July 11-14-20,

1917, July 28-30. Aug. 11, 1920. Wanakena, Aug. 1-7, 1917.

This species also occurs on a variety of plants and has been taken

in a number of different plants, especially in the vicinity of Barber
Point.

Philaronia bilineata (Say).

This species is common on the western plains and during the

present season was found only on the "plains" where it occurred in

open meadows upon the plains grass. In such location it is quite

abundant, but can hardly be counted an economic species in this

region. Cranberry Lake, July 24, 1917. Wanakena, Aug. 1-7,

1917. Plains, Aug. 3, 1920.
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Philaenus leucopthalmus (Linnaeus) (Fig. 13).

The meadow frog-hopper is one of the most abundant of the

spittle-insects and throughout the entire New England region

occasions no little injury to plants, especially clover and other

legumes, but does not attack the grasses. It has no restricted

habitat except that it does not occur in the deeper woods and its

froth masses are most commonly observed on the small shrubs or

annuals. The froth masses of this species are not distinguishable

from those of P. lineatus, but there seems to be a distinct choice

of food plant; it occurs on a great variety of plants but, so far

as observed, not on grasses. The occurrences of special interest

Fig. 13.— Froth masses of I'liilatnus hucophthalmus Linn. Photo

by Fivaz.

here are on fire cherry, and ra.spberry, but they abound on many
plants, especially those of the family compositae.

The larvae of this species are to be separated from those of

P. lineatus by the relatively shorter, blunter head. The froth

masses including nymphs appear for this locality at the same

time as those of P. lineatus, late June and early July, the adults

beginning to appear by July 10 (1920) and becoming abundant

a little later.. The species occurs in many different varieties both

in Europe and America and most of these varieties have been

observed in the Cranberry Lake region. Cranberry Lake, July 21,

1917, Aug. and July 2, 1920 ; Camp, early July, 1920 ; Wanakena,
Aug. 1-7, 1917 ; Grasse River, July 22, 1920 ; Plains, Aug. 3, 1920.
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Philaenus lineatus (Linnaeus).

The grass frog-hopper is very similar to the preceding but seems

to restrict itself to grasses and consequently it is only found in

open land, possibly more frequently in the more moist habitats.

Observations in Maine showed this species to be closely restricted

to various species of grasses and while we have not bred out adults

for this region the immature forms examined bear out the con-

clusion that the species is essentially a grass-feeder here. The
froth masses have been very plentiful on timothy (introduced)

on the camp grounds and on native grasses of the vicinity. Its

distribution is apparently determined by that of host plants, but

wherever such plants are available along trails of " tote roads "

they may be found penetrating well into the woodlands and on
hill sides or ridges of all parts of the region. Wherever grasses are

of value the species may be counted of distinct economic import-

ance. Cranberry Lake, July 18, 1917 ; Aug. 1-7, 1917 ; July 3-5,

1920; Wanakena, Aug. 1-7, 1917, and July 29, 1920; Grasse

River, July 22, 1920 ; Plains, Aug. 3, 1920.

Clastoptera obtusa Say (Fig. 12, h and c).

This is a very common species on birch, alder and other trees

and shrubs and may be considered of distinct economic importance
in the forest as on some occasions a large number will be found
on a single branch and the sap drawn from the plant for the forma-

tion of the froth masses must mean a very considerable loss to

the plant. While apparently protected very well by the froth

mass, in one instance a species of mirid, Deraeocoris {Campo-
brochys) borealis, was found with its beak inserted in the nymph
within the froth mass. This species has been particularly con-

spicuous during the season, its froth masses occurring in abun-
dance on several trees and shrubs, but in especial abundance on
the yellow birch, often several froth masses with at least one
nymph in each mass hanging from a single twig. The froth

masses on birch frequently show a large quantity of liquid with
very few bubbles so that they appear waters' or quite transparent
and the nymph is very easily seen within the mass of fluid.

Midges have been found adhering to the fluid mass, their legs

entangled in the glairy substance much as a fly is entrapped in

tanglefoot. Froth massas on birch, noted about July 10 and
enclosed in twig cage, produced adult the 23d of July, 1920.

Yellow birch is apparently the most infested of any of the trees

of the vicinity. The general distribution is emphasized by their

occurrence on birch in dense forest and it is quite probable they
may be occasional^ abundant in the tree tops that are out of reach

of observation and constitute a distinct drain on the growth of

the trees. Cranberry Lake, July 30-31, 1917; July 2-31, 1920.

Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 1920.
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Clastoptera proteus Fitch.

Also a very common species but apparently restricted more to

the lower or very moist locations and occurring on heath plants,

especially blue berries and cranberries. Cranberry Lake, July 28,

1917; Aug. 1, 1917; (Nymphs) July 3-6, 1920; (Adult) Aug.
10-11, 1920. Wanakena, Aug. 1-7, 1917.

Family MEMBRACIDAE
Ceresa diceros (Say).

This species, which is abundant in some locations, has not been

observed commonly and probably is restricted to some food plant

which is not abundant here. Cranberry Lake, Aug. 1 and Sept.

15, 1917. Wanakena, Aug. 1-7, 1917.

Ceresa bubalus (Fabricius).

The BufiPalo tree-hopper, which is such a very abundant species

throughout the country, occurs here only sparingly and is evi-

dently not a forest species but adapted to open areas or particu-

larly to annuals or shrubs. Where abundant, the eggs being de-

posited in branches or twigs of trees have occasioned very consider-

able injury, but owing to its scarcity it might be considered of

no economic importance for this region and probably for the

Aclirondacks generallv. Cranberry Lake and Barber Point, Aug.

9, 1920. Wanakena "(Ranger School), Aug. 12, 1920.

Ceresa basalis Walker (Fig. 14, a and h).

This is the most common species of the genus for the Adirondack
region and is found in low ground on the grasses and annual
plants. It is sufficiently abundant to be counted distinctly in-

jurius for the plants on which its occurs. The species is northern
in its distribution and, except for high land, shades out into about

the latitude of the Adirondacks. Cranberry Lake, July 28,

Aug. 1, 1917; Sept. 15, 1917; July 30, 1920; Aug. 10, 1920.

Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 1920.

Fig. 14.— Ceresa basalis Walk: a, adult; h, nymph.
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Carynota stupida (Walker) (Plate III).

This is the most abundant species observed affecting the forest

trees in the region and more detail is given in the section devoted

to its life history. Cranberry Lake, July 28, 1918 ; nymphs abun-

dant on birch, July 2-15, still present July 29, 1920; adults,

July 13, Aug. 11, 1920. Wanakena, Aug. 1-7, 1917.

Fig. 15',— Scars from egg deposition of Telamona on aspen.

About natural size. Photo by Fivaz.

Carynota marmorata (Say).

Cranberry Lake, July 26, 1917.

Telamona declivata Van Duzee (Figs. 15 and 16).

This species has been noted as quite common on willows and
might be considered an economic species if the willows were of

greater commercial value. Cranberry Lake, July 11; Aug. 4,

1917.

Telamona barbata Van Duzee (Fig. 17, a, 6 and c).

The specimens referred to here agree closely with description

by Van Duzee, except that the marking are more profuse,

Telamona reclivata Fitch.

Wanakena, Aug. 1-7, 1917. A single nymph which may very
probably belong to this species was taken from poplar.
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Telamona coryli Fitch.

Wanakena, July 15 and Aug. 12, 1920; beaten from Corylus.

Fig. 16.— Telamona deolivata Fitcli: a, adult (side view);
h. Outline of iiymphal skin; c, Outline of head from above.

Publilia concava (Say).

A common, often abundant species of wide range but not taken

here except at the Plains, Aug. 3, 1920.

Campylenchia latipes (Say).

Cranberry Lake, Sept. 15, 1917, July and Aug., 1920. Plains,

Aug. 3, 1920. Very common, especially where leguminous plants

furnish appropriate food.

5

Fig. 17.— Telamona ha/rbaia Van D.: a, adult (side view);

h, Outline of nymph; c, side view; d, outline of head from above.

Enchenopa binotata (Say).

Plains, Aug. 3, 1920.

Microcentrus caryae (Fitch).

Cranberry Lake, July 11, 1917.
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Family CICADELLIDAE

Agallia novella (Say).

Taken especially in undergrowth of trails and along tote roads

and probably feeds on quite a varied list of food plants. State

Forest Camp, Barber Point, July 3, 1920. Adults, collected at the

Plains, Aug. 3, 1920.

Agallia 4=punctata Provancher.

Much less common than the preceding species and probably

somewhat limited as to food plants, occurring in woods near the

trails. It has been recorded as common on cultivated crops but

may be considered of practically no economic importance for this

region. State Forest Camp, Barber Point (adults), July 3, 1920.

Wanakena, Aug. 12, 1920. Plains, Aug. 3, 1920.

Agallia oculata Van Duzee.

A single specimen taken here appears to be distinctly identical

with the form described as oculata, the common range of the

species being south and into the tropical parts of the continent.

Agallia sanguinolenta (Provancher).

A common species where clover or other legumes occur. In
other localities this species is of very distinct economic importance
as it attacks cultivated crops, but in the Cranberry Lake region

it is only found in the trails or tote roads where introduced grasses

or clover furnish it a good basis. Most of the individuals cap-

tured were rather small in size compared with the forms taken in

other localities. Cranberrv Lake in Julv and Aug., 1920. Plains,

Aug. 3, 1920. Wanakena,^ Aug. 12, 1920.

Idiocerus amabilis Ball (Plate I, Fig. c.)

Quite common on willows, especially along Sucker Brook and
in the East Flow on willows which overhang the water. Newly
transformed adults are a brilliant yellow-green with golden luster.

Head and pronotum brown with lighter marking; vertex solid

green at sides, brown on central part except narrow whitish

median stripe. The face for the upper part is like the vertex

below the ocelli green. The antennae light green at base and
the bristles dark ; underneath, except for the mesothorax, brilliant

green. The tarsi whitish with the spurs and claws black. Cran-
berry Lake, Julv 18-24, 1920. Wanakena, Ranger School, July 15

and Aug. 12, 1920.

Idiocerus formosus Ball.

Taken along stream and probably feeds on willows. Cranberry
Lake, Aug. 3, 1920.

Idiocerus pallidus Fitch.

' Common on various species of willow and one of the most
abundant forms upon this plai't. It is apparently pot capable of
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living on other food plants so that its economic importance is re-

stricted to the value of the willow. State Forest Camp, July 2.

Grasse River, July 22, 1920. Wanakena, Aug. 12, 1920.

Idiocerus suturalis Fitch (Plate I, Figs, a and h).

Forest Camp, July 2, 1920. Grasse River, July 22, 1920.

Wanakena, July 29 and Aug. 12, 1920.

Idiocerus alternatus Fitch.

Common on poplars and willows and one of the more abundant
forms of the genus. This occurs over wide territory and in a num-
ber of more or less distinct varieties. State Forest Camp, July 5,

1920. Grasse River, July 22, 1920.

Idiocerus subnitens Sanders and Belong.

Numerous specimens, taken at Barber Point on willow, 1917,

1919 and 1920. A few specimens were also collected on poplar, but
iSalix seems to be the preferred food plant. The insect was de-

scribed from Wisconsin.

Idiocerus lachrymalis Fitch.

The nymphs of this species were quite abundant on aspen early

in July. The adults appear later in the season so that the species

may be counted fairly common and as it is most abundant upon
the aspen its injury may be considered as limited to the latter tree.

The egg punctures in the twigs and smaller branches occasion large

swellings and distortions and no doubt weaken the limbs so that
they are easilv broken. State Forest Camp, July 2, 1920. Grasse
River, July 2*2, 1920.

Idiocerus provancheri Van Duzee.

While this species has been taken on plants away from bogs in

other regions, all of our specimens here have been from bog plants
and this seems to be its restricted habitat, the special plants on
which it occurs being Yihurnum or Cassandra. This species is not
abundant but a number of specimens have been taken at different

points. State Forest Camp, July 5, 1920. Grasse River, July 22,

1920. Plains, Aug. 3, 1920.

Macropsis viridis (Fitch).

This is perhaps the most abundant of the genus and is found on
almost every willow, that is, during the time they are in season,

July and August. State Forest Camp, July, 1920. Grasse River,

July 22, 1920.

Macropsis sp.

Cranberry Lake, 1920.

Macropsis basalis (Van Duzee) (Plate I, Figs, e, f and g).

This occurs in two distinct varieties (var. hasalis), one in which
the deep marking of the wings is limited to the base and the other
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(var. fiimipennis) there are either two distinct bars or the entire

wing is dark smoky or brown. The two forms occur on the same
trees (willows and aspen), and, in so far as could be noted, the

varied specimens develop from identical larvae. Upon further

rearing of the individual it would be desirable to confirm this point.

They are so plentiful on aspen that they mav be counted injurious.

State Forest Camp, Julv 3, 1920. Grasse^ River, July 22, 1920.

Wanakena, Aug. 12, 1920.

Macropsis canadensis (Van Duzee) (Plate I, Fig. d).

Taken on the willow, especially in the lower ground along region

of lake or brook, but less abundant than some of the other species.

Cranberry Lake and Barber Point, July 13, 1920.

Oncopsis variabilis (Fitch) (Plate I, Figs, i and j).

This is an extremely variable species and occurs in several dif-

ferent forms, the most abundant one being bright yellow with
black strips along the claval suture. Its common food plant ap-

pears to be yellow birch, also white birch, and it has been taken in

dense woods as well as along the margins of thickets of the forest.

State Forest Camp, Barbers Point, Julv, 1920. Grasse River,

July 22, 1920. Wanakena, July 29, 1920. Plains, Aug. 3, 1920.

Oncopsis sobrius (Walker).

This species is evidently common on the yellow birch and while

this may not be its only food plant, it would seem to be the common
one. But the species is less abundant than in Maine and does not

rank wdth one or two of the other species of the genus as a forest

pest if we may judge by its occurrence during the present season.

Cranberry Lake, June 30, 1919.

Oncopsis cognatus (Van Duzee) (Plate I, Fig. h).

Specimens placed here were collected at Wanakena, Aug. 1-7,

1917. A number of other specimens collected at Barber Point
from yellow birch, July 13-24, 1920, seem to agree structurally

with this form but are quite uniformly cinnamon brown in color.

They may constitute a variety or possibly a distinct species but it

is desirable to have more biological data before multiplying species

in this extremely variable genus.

Oncopsis fitchi Van Duzee (Plate I, Figs. /.: and /).

Very abundant on a variety of plant-hosts, especially birch, and
apparently the most important species of the genus. Its attacks
result in a drain upon the plants and egg punctures of this species

are noted so abundantly on some trees as to become injurious.

State Forest Camp, July 2, 1920.

Oncopsis pruni (Provancher).

Very few specimens have been referred to this species and these
appear closely related to fitchi. Barber Point, July 17, 1920.

2
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Plate I.

a, Idiocerus suturalis Fitcli; b. Idiocerus suturalis— nymph; c, Idio-

cerxis amahilis Ball; d, Maa-opsis canadensis Van Duzee; e, Maeropsis
basalis— female; /, M. hasalis— female genitalia; g, M. basalis—
female; h, Onocopsis cognatus Van Duzee— female; i, Onocopsis
vaj'iabilis Fitcli— female; ;, O. variabilis— female genitalia; k, Ono-
copsis fitchi Van Duzee; I, 0. fitchi — nymph last instar.

Oncopsis minor (Fitcli).

Apparently one of the common forms on yellow birch but not

easily separated from fitchi. Barber 'r^oint, July 9, 10, 13 and

Aug. 2, 1920.

Oncopsis nigrinasi (Fitch).

State Forest Camp, Barber Point, July 5, 1920.
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Oncometopia lateralis (Fabricius).

Tliis species has a very Avide range, oeeurrin.s; from Canada to

the southern U. S. and infesting a. great varietj^ of plants. It lives

in a great variety of habitats. At Cranberry Lake it was taken in

the Plains region of the low ground along streams and on the hill

tops, but oecnrred in greatest abundance at the " F)-ench Camp,"
Wanakena (Aug. 12, nymphs and adults were taken in large num-
bers). These "were secured by sweeping grass and apparently the

species was feeding in this location although possibly they may
liave developed on herbaceous plants in the immediate vicinity.

Cranberry Lake, Sept. 15, 16, 1917; (nvmphs and adults) July 28,

1920. Nvmph-Plains, Aug. 3, 1920, and one adult Aug. 12, 1920.

Grasse River, July 22, 1920. Wanakena, Aug. 1-7, 1917.

Cicadella gothica (Signoret).

Abundant in woods and along road-sides or trails on various

plants. Doubtless a common feeder on many shrubs and trees in

the forest association. Young nymphs abundant Aug. 6, Barber

Point. Cranberry Lake, Julv 3, Aug. 5 and Sept. 15, 1917

:

Julv 2-14, 1920; (adults Aug. 1, 1917; (nymphs) July 15-31,1920.

AVanakena, Aug. 12, 1920. Plains, Aug. 3, 1920 (nymphs and
adult).

Helochara communis Fitch

Usually very abundant in low places on Juneus which is prob-

ably its most common food-plant, although it may occur in other

vegetation, especially in the adult stage. Cranberry Lake, Aug.

10, 1917. Wanakena, Aug. 3, 1920.

Graphocephala coccinea (Forst.).

Abundant in low vegetation in woods, especially in moist fern

covered areas. Probably a general feeder on the plants of this

association. Cranberry Lake, Aug. 5, 1917 (adultl. State Forest

C^amp, Julv 2-10 (nvmphs), July 24 (adults), 1920. Buck Island,

Aug. 9, 1920. Wanakena, Aug. 1-7, 1917 ; Aug. 12, 1920. Wana-
kena, July 29, 1920 (nymphs and adults^ Plains, Aug. 3, 1920.

Draeculacephala mollipes (Say).

This very common and abundant species, w^hich ranges all the

way from Canada to Central America occurs on a variety of

grasses but usually in dry or moderately moist locations. In the

forest it is found along trails, tote-roads and streams. Cranberry
Lake, Julv 2, 3, 6, 23 and 26, 1917 ; Julv 2, 1920. Grasse River.

July 22, i920. Plains, Aug. 3, 1920. Wanakena, Aug. 12, 1920.

Draeculacephala manitobiana Ball.

This species has been taken along with the preceding in swamp
meadows but it was the most abundant in the large swamp meadow
of the Grasse River where it occurred on Carex oJifiospernui which

(it would seem) must be the food plant for the young as well as
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the adults. Barber Point. Grasse Eiver, July 22, 1920. Wana-
kena, July 15; Aug. 12, 1920. Plains, Aug. 3, 1920.

Draeculacephala noveboracensis (Fitch).

Abundant in the swamp meadows both at Barber Point and
Grasse River, Perhaps the most common of the species occurring

in this habitat and feeding upon some of the coarse grasses as

Calamagrostis. Such plants must furnish their food supply as

the nymphs are taken in the same locations and m large numbers,

both nymphs and adults being found during the latter part of

July and early August. Cranberry Lake, July 26, 1917 ; July 14,

192*0 (nvmphs and adults). Wanakeiia, Aug. 1-7, 1917; Aug. 12,

1920. Grasse Kiver, July 22, 1920. Plains, Aug. 3, 1920.

Evacanthus acuminatus (Fabricius).

Taken oidy in the forest and generally associated with ferns

but this is not its probable host plant Cranberiy Lake. July 23.

1917. Wanakena, Aug. 1-7, 1917 ; July 29. 1920. Adults, Plains,

Aug. 3, 1920.

Gypona octo=Iineata (Say) (Fig. ISa, h, e, cl and e).

This species has very extensive distribution over the T.T. S. and
Canada and occurs in a number of varieties whi(;h have been

designated under different names. The ones most common in this

region are the typical variety with distinctly reticulate wings,

while the less reticulate forms are found more commonly in bogs

or distinctly moist locations. A nymph taken on spruce with

Fig. 18.— Gypona S-lineata Say: a, adult; 6. female; c, male geni-

talia; d and e, nymphs of later instars, probably 4th and 5th.
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practically no other plants adjacent showed a striking resemblance

to the color of the spruce leaves and also distinct marking of abdo-

men, having two very distinct black stripes so arranged as to paral-

lel the lines of the leaves upon which the insect would attach itself.

The species in general evidently has a verj' Avide range of food

plants. Cranberry Lake, Aug. 1 ; July 24, 1917. Buck Island,

Aug. 9, 1920 (adult and nymph). Wanakena, Aug. 1-7, 1917;

July 29. 1920; Aug. 12, 1920. Grasse River. July 22, 1920.

Plains, Aug. 3, 1920.

Acucephalus nervosus (Schrank).

An abundant species on meadow grasses but not common in the

stations collected. In Maine, especially in the cultivated fields,

it is so abundant as to be recognized as of distinct economic impor-

tance. Cranberrv Lake, Aug. 1. 6 and 11. 1917. Silver Brook,

Grasse River. July 22, 1920. Wanakena, Aug. 12, 1920.

Acucephalus albifrons (Linnaeus).

Taken at Barber Point close to the Camp where timothy and
other grasses furnish an abundant support. This species has been
found to feed on the crown of timothy and it occurs commonly
so far below the surface that it is seldom taken in ordinary sweep-
ing. In cultivated fields it assumes very considerable importance.

Cranberrv Lake. Aug. 1, 1917 ; Aug. 6 and 9. 1920. Wanakena
(French Camp), Aug. 12, 1920.

Xestocephalus pulicarius Van Duzee.

Wanakena (Bean Pond), Aug. 12, 1920.

Xestocephalus nigrifrons Osborn.

Wanakena (French Camp), Aug. 12, 1920.

Parabolocratus viridis (Uhler).

Wanakena, Aug. 12, 1920.

Parabolocratus major Osborn.

This species has been taken elsewhere upon Calamagrostir cana-

densis and as this grass occurs in the swamp meadows where it

has generally been taken, it is probable that this has furnished

its food in this locality. None have been taken except in the

marsh meadows or similar locations. Cranberry Lake and Barber
Point, Julv 3, 1919 (adult) ; June 9, 1920 (nymph). Wanakena.
Aug. 1-7,' 1917 ; Julv 15. 1920. Silver Brook, Julv 22, 1920

(adult).

Mesamia vitellina (Fitch).

This species has been one of the most frequent captures of the

less common forms and has been taken in sweeping maple and
other undergrowth so that it has seemed probable that maple may
be at least one of its principal foodplants. Nymphs associated
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with these adults, and which resemble very closely those of Tham-
notettex kennieotti, were thought to be the young of this species;

and it is possible that the nymphs of the two forms are quite

similar. One such nymph was kept in a cage and fed on maple
leaves for about four ^Aeeks but it did not mature. Wanakena,
Aug. 1-7, 1917; Aug. 12, 1920. Ranger School. July 15, 1920
(adult). Grasse River, July 22, 1920 (adult). Plains, Aug. 3,

1920.

Scaphoideus auronitens Provancher.

Nymphs, Plains, Aug. 3, 1920.

Scaphoideus scalaris Van Duzee.

This is a very common species west but occurs quite rarely in

this region, only one record having been made. Cranberry Lake,
Aug. 1, 1917.

Scaphoideus lobatus Van Duzee.

Usually taken on grasses in open Avood. Cranberry Lake, Aug. 1,

1917.

Scaphoideus productus Osborn.

This appears to be about the most common species of the genus
for this region, much more plentiful, if we can judge by our col-

lection, than the folloAving species which is the most abundant
one for the countrv at large. Cranberry Lake and Barber Point,

July 25, 28. 1917*; Sept. 15, 1919. Wanakena, Aug. 1-7, 1917;
Aug. 12, 1920; (nymphs) July 15 and Aug. 3, 1920. Bear Moun-
tain, Aug. 15, 1920.

Scaphoideus immistus (Say).

Taken very rarety, although it is by far the most common and
generally distributed species of the genus in the U. S. It is taken
on willows and grape and these are probably to be included among
its host plants. Cranberry Lake, Aug. 5 and 10, 1917.

Platymetopius acutus (Say).

A common and very widety distributed species equally at home
in open fields or forest, on low land or hill top, evidently having
a great latitude of food plants. It is perhaps the most universally

distributed of any species of leaf-hopper taken in this region,

appearing in alniost every sweeping for almost every habitat
studied. Cranberry Lake, Barber Point, July and Aug., 1920.

Wanakena, Aug. 12, 1920.

Platymetopius acutus (Say) var. cinnamomeus Osborn.

This variety appears to grade into the typical form, but nymphs
which have been reared to this form seem to have a fairly distinct

marking and. as such nymphs are most abundant in boggy loca-

tions and seldom taken in higher altitudes, it would appear that
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there has been a fairly distinct separation of the form from the

common stock. Cranberry Lake and Barber Point, July and Aug.,

1920. Wanakena, Aug. 'l2, 1920.

Platymetopius cuprescens Osborn.

Found in open grass covered places, usually the drier spots.

Wanakena (Plains), Aug. 3, 1920.

Platymetopius magdalensis Provancher.

Found in boggy places, especially in the blueberry association.

Cranberry Lake, Aug. 10, 11, 1920. Wanakena, Aug. 12, 1920.

Deltocephalus productus (Walker).

The food plant of this species must be the grass occurring on
the high ridges, as the species has been talcen only in such locations

and along the plains where similar habitat occurs. It is very
rare, few specimens having been taken, but very likely if its

particular food plant were known a larger number could be
secured. Cranberry Lake and Barber Point, Aug. 5, 1920. Plains,

Aug. 3, 1920. (May be delector S. & D.)

Deltocephalus delector Sanders and DeLong.

Taken in company with D. productus on grasses growing on
rather high ridges. Barber Point, Aug. 5, 1920. Plains, Aug. 3,

1920.

Deltocephalus configuratus Uhler.

An abundant species in grasses and widely distributed through
the northern U. S. and Canada. Cranberry Lake and Barber
Point, Aug. 1, 1917. Wanakena, Aug. 1-7, 1917: Aug. 12, 1920.

Plains, Aug. 3, 1920. Ranger School, July 15, 1920.

Deltocephalus acus Sanders and DeLong.

Barber Point, Aug. 9, 1920. Plains, Aug. 3, 1920.

Deltocephalus ocellaris (Fallen).

This form wliich appears to be related to Deltocephalus sayi

has been taken on grasses, on " tote roads " and on the plains.

It differs from D. sayi in being much broader, the head shorter

and Avider and especially by the ivory-yellow or whitish markings
on the clavus. Cranberi-y Lake, Barbei- Point, July 13, 1920.

Wanakena and Plains, Aug. 3, 1920.

Deltocephalus sayi (Fitch).

This species is common in both open grass land and shaded
grassy patches of forest. It is parasitized by Dryinids which
doubtlftss serve as a considerable check to the multiplication of the

species. Cranberrv Lake, July 6 and Aug. 5, 1919; July 2-15,

1920. Wanakena. July 15 ; Aug. 12, 1920 ; Aug. 1-7, 1917.
'

Grasse
River, July 22, 1920. Plains, Aug. 3, 1920.
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Deltocephalus misellus Ball.

This species has been taken in large numbers in a number of

different localities and has apparently a rather wide range of food
plants, although in Maine it was observed most abundantly upon
the Canadian blue grass. It is subject to considerable variation

in color, some of the forms being distinctly blackish while others

are quite pallid. Cranberry Lake, July 2-30, 1920. Plains,

Aug. 3, 1920.

Deltocephalus apicatus Osborn.

This species appears restricted here and elsewhere through the

state by the host plant, Panicum h/nachuchae. Cranberry Lake,

Barber Point, Aug. 9, 1920. Wanakena, Aug. 12, 1920.

Deltocephalus inimicus (Say).

This species is one of the most injurious of the leaf-hoppers.

Over cultivated meadows and pastures and throughout the dairy

region it has a very considerable economic importance. While
occurring on a large variety of grasses in the Cranberr}'' Lake
region, there is so little of the area devoted to agriculture that it

may be considered of small importance. It is abundant in the

grasses of the campus at the Summer Camp and Ranger School
and in the forest around Wanakena, also in the Grasse River
section. It is quite extensively parasitized, both nymphs and
adults being noticed with parasites attached. Cranberry Lake,

Barber Point, Julv 1, 1920. Wanakena, Julv 15, Aug. 12, 1920!

Ranger School, July 15, 1920. Grasse River, July 22, 1920.

Plains, Aug. 3, 1920.

Deltocephalus abdominalis (Fabricius).

A common grassland species. Cranberry Lake, July 26. 1917.

Wanakena, Aug. 1-7, 1917; Aug. 12, 1920. Ranger School,

July 15, 1920. Grasse River, July 22, 1920. Plains, Aug. 3,

1920.

Deltocephalus pascuellus (Fallen).

Very common in grasslands and sufficiently abundant to be of

distinct economic importance. Cranberry Lake, July 20, 1917.

Wanakena, July 15 and 29, 1920; Aug. 12, 1920. Ranger School,

July 15, 1920.

Deltocephalus melsheimerii (Fitch).

This species appears to be restricted for this area to a species

of Bromus and occurred abundantly in the Plains, Aug. 3, 1920,

and less commonly on Buck Island, Aug. 9, 1920, and the " French
Camp " near Wanakena, Aug. 12, 1920.

Deltocephalus striatus (L.) (= affinis G. & B.).

This species is very much less common than in the cultivated

parts of the country where it is an abundant species in pastures

and meadows. Cranberry Lake, July 5, 1920.
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Deltocephalus nominatus Sanders and DeLong.

Cranberry Lake, July, 1920. Plains, Aug. 3, 1920. AVanakena,

Aug. 12, 1920.

Deltocephalus sylvestris Osborn and Ball.

This has occurred as one of the most frequent species and in a

variety of altitudes, but particularly in shaded or woodland grasses

where it sometimes appears in very great abundance. It is quite

extensively parasitized bv drvinids. Cranberry Lake, July 28,

1917 ; Aug. 1, 1920. Wanakena, Aug. 1-7, 1920.' Ranger School,

July, 15, Aug. 12, 1920. Grasse River, July 22, 1920. Plains,

Aug. 3, 1920.

Deltocephalus flavo=virens Gillette and Baker.

Cranberry Lake, Sept. 10, 1917. Ranger School, July 15, 1920.

Grasse River, July 22, 1920. Plains, Aug. 3, 1920.

Deltocephalus nigriventer Sanders and DeLong.

In nursery at the Ranger School and on fine grass near "Wana-

kena, July i5 and Aug. 12, 1920.

Euscelis striolus (Fallen).

This species is confined to the wet ground or boggy places

adapted to certain coarse grasses to which the species seems

restricted. Plains, Aug. 3, 1920. Barber Point, Aug., 1920.

Euscelis extrusus (Van Duzee).

Evidently prefers rather dry locations, rocky ridges or mounds
where some grasses furnish its food supply. Cranberry Lake,

Barber Point, July 20, 1917; July 28, 1919; July 3, 17, 1920.

Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 1920.

Euscelis deceptus Sanders and DeLong.

New to New York list. Wanakena (Ranger School), Aug. 12,

1920.

Euscelis uhleri (Ball).

A rather rare species in this locality and of little economic

importance. Plains, Aug. 3, 1920.

Euscelis anthracinus (Van Duzee).

This very black species is by no means abundant but taken

largely in low ground, the borders of bogs and in tote-roads.

Evidently living upon the small grasses that have worked into the

forest habitat. Cranberry Lake, Aug. 10, 1917; July 3, 1920.

Wanakena, July and Aug., 1920.

Euscelis arctostaphyli (Ball).

Reported as occurring, but evidently not common in this locality.

Plains, Aug. 3, 1920.
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Enscelis humidus (Osborii).

Apparently restricted entirety to the bog association and taken
"with the fine grasses which furnish its food support. Cranberry
Lake, Barber Point, July, 1920. Wanakena, Aug. 12, 1920.

Euscelis vaccinii (Van Duzee).

Another bog species apparently restricted very closely to Cran-
berry or possibly occurring on other plants of similar character.

Barber Point, Aug., 1920. Plains, Aug. 3, 1920.

Euscelis instabilis (Van Duzee).

Common in boggv situations. Cranberry Lake. Aug. 5 and 10,

1917. AVanakena, Aug. 1-7, 1917 ; Aug. 12, 1920.

Euscelis angustatus (Osborn).

In loAV ground on bog grasses and quite evidently limited to the

bog association. Cranberry Lake, Barber Point, July and Aug.,
1920. Grasse Kiver, July "22, 1920.

Euscelis elongatus (Osborn).

Apparently rare as only a very few specimens have been taken.

It was described from Maine where it occured in similar bogg}'

situations. Wanakena, Aug. 1-7, 1917.

Euscelis comma (Van Duzee).

Quite I'are in this vicinity. Its food plant not noted but in Iowa
it was taken on Elymus. Barber Point, July 5, 1920. Camp
" tote road ". Ranger School, July 15 and Aug. 12, 1920. Sev-

eral specimens, including long and short winged females taken
near Bean Pond in tote-road on low grass. Grasse River, July 22,

1920. Plains, Aug. 3, 1920.

Euscelis curtisii (Fitch).

This species is common throughout a large range of the country
from Canada to the Carolinas. It is usually found in woodland
tracts, generally where there is some moisture. Specimens have
been taken at the camp in July and Aug., 1917 and 1920, also

at various points in the higher ground around the l^anger School

on Aug. 15, 1920, and at the top of Bear ^Mountain, Aug. 15, 1920,

and upon other elevated crests. The species is of some economic
importance.

Phlepsius decorus Osborn and Ball.

This species favors wet ground grasses but often taken on hill-

sides around springs or in wet spots. A conspicuous instance is

the taking of specimens on a high ridge in a very small patch of

coarse grass and sedge at Cranberry Lake. Aug. 1, 1917; Aug. 5,

1920.
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Phlepsius maculellus Osborn.

This species which has been very rarely observed, Avas described

from a single male specimen taken in ]\Iaine. A single specimen
was taken in 1917 (Barber Point) and a few specimens the present

season, Barber Point, Aug. 11, 1920, appear to be all that have
been collected. It is restricted to boggy areas and lives on one of

the fine grasses of the bog association. Barber Point, 1917

;

Aug. 11, 1920. AVanakena, Aug. 12, 1920.

Phlepsius irroratus (Say).

This species is a very common one throughout the country on

cultivated grasses and in meadows generally, but appears to be

^are in this region; the onlj^ specimens taken are from the Grasse

River, July 22, 1920, where there was an invasion of blue grass

and timothy.

Phlepsius apertus Van Duzee.

This species seems to replace the preceding one in the northern

or woods region as it is found very plentiful in ^Maine in locations

where irroratus would seem to be the natural member. It was taken
along the tote-roads and in meadows and where these grasses have

any value it may be considered of economic imr)ortance. Cran-
berry Lake, Sept'. 15, 1917 ; Aug., 1920. AVanakeua, Aug. 12, 1920.

Phlepsius fulvidorsum (Fitch).

This is usually limited to the woodland associations but is taken

in trails, roadways and on one occasion was taken at the Plains,

Aug. 3, 1920, in a trail near open land but probably associated

with nearbv thickets. Barber Point, Aug. 1 and 18, 1917, and
July, 1920.'

Phlepsius solidaginis (Walker).

In this region the species has been taken only in the higher

stations but in association with sedges and wet land grasses. In

general it is found in swampy or wet land associations. Barber
Point, Aug. 5, 1920. Wanakena (French Camp), Aug. 12, 1920.

Thamnotettix kennicotti (Uhler).

Both young and adult in this form have been frequently taken

and while not absolutely sure as to all nymphs it seems to be one

of the common species of the region. Cranberry Lake, Aug. 1,

1917 ; Aug. and Julv 28, 1919 ; reared Aug. 8, 1920 ; nvmph com-
mon, Aug. 10, 1920. Wanakena, Aug. 1-7, 1917 ; Aug. 12, 1920.

Thamnotettix cockerelli Ball.

Heretofore recorded for Colorado and IMaine. Swept at road-

side probably from willow as its host plant in Maine was found
to be i^alix rostrata. The species is new to New York State list.

Wanakena. Au£?. 12. 1920.
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Thamnotettix morsei Osborn.

A single specimen of this species has been found and its associa-

tion is not known. Barber Point, Aug. 2, 1917,

Thamnotettix eburatus Van Duzee.

Only one locality, east from Barber Point, Aug. 11, 1920. is

noted for this species and it is evidently quite rare. Its food
plant is evidently the sweet gale as no other plant has been recog-

nized in connection with it.

Thamnotettix belli (Uhler).

This is a northern and western species and not heretofore
recorded for New York State. It has been recognized as most
abundant in the Kocky Mountains. It occurs especially in wood-
land on undergrowth and this is considered as its definite habitat,

Cranberrv Lake. Ausr. 1, 1917. Wanakena. Julv 15. ]920. Grasse
River, July 22, 1920.

Thamnotettix belli var. brunneus Osborn.

This variety was described from Maine and has the same general
association as the preceding species but differs particularly in the
coloration. Wanakena, Aug. 1-7, 1917.

Thamnotettix waldanus Ball.

This is an inhabitant of the deep woods and has been found only
on undergrowth in a dense forest and must be considered as

restricted to this association. It was taken Aug. 29, 1920,
especially among ferns but where maple seedlings and some other
plants were present and it was hard to be certain of food plant.

Thamnotettix chlamydatus (Provancher)

This species has usually been taken on ihe borders of thickets or
forest and was found along a woodland roadw^ay on underbrush
but its food plant is not definitely known. Plains, Aug. 3, 1920.

Thamnotettix pallidulus Osborn,

Cranberry Lake, July 17, 1920.

Thamnotettix cypraceus Osborn.

Differs from the typical form in lacking the tawny stripes on
head and pronotum. Plains. Aug. 3, 1920.

Thamnotettix melanogaster (Provancher).

This is a very common species throughout the eastern part of

the U. S. and found in patches of sedge or swamp grasses. Sedges
are probably the usual host plant. Cranberr\' Lake. Barber Point,

Julv and Aus-. Grasse River. Julv 22. 1920.
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Thamnotettix ciliatus Osboni.

l>ike other species of this group in the creniis the species occurs

in boggy places on sedge or coarse grasses. It is seldom taken

but very likely occui-s in abundance on a certain host plant at the

proper season. Cranberry Lake (Hedgehog Pond), Aug. 11, 1920.

Wanakena (Ranger School), Aug. 12, 1920.

Thamnotettix decipiens Provancher.

Common on marsh grass and sedges. The nymphs ajipear in

late July and the adults in August and September, often in great

abundance. Cranberry Tjake. Aug. 1 and Sept. If), 1917; July 30,

1920 (nymphs); Aug." 11. 1920 Cadults). Plains, Aug. .1, 'l920

(nymphsl. Bear ^Mountain. Aug. 15. 1920.

Thamnotettix smithi Van Duzec.

This sjiec'ies seems 1o be much less abundant than m-^htnogaster

to which it is closely related. It occui's in lo'v ground and in

marsh upon grasses and sedges; it may be restricted to a certain

species of fond plant and consequeiilly not oft( n collected.

Thamnotettix placidus Osborn.

Fairly common though not abundant on marsh grasses and
sedges of sAvamp meadoAV. Cranberry Lake. Ausr. 1, 1917; July 28.

1919 ; July 30, 1920. AVanakena, Aug. 1-7, 1917. Plains, Aiig. 3,

1920.

Chlorotettix unicolor (Fitch).

This form has been taken at many different locations and may
be considered as one of the important species of the region ; its

occurrence on grasses is sufficient to make it of economic impor-
tance where these grasses have any yalne. Both young and adults

live npon the grasses of the SAvarap meadows and form one of the

most conspicuous features of these associations. Cranberry Lake.
July 24 and 28. 1919; Aug. 5 and Sept. 1.1, 1917. Wanakena.
Aug. 1-7. 1917. Plains, Aug. 3, 1920^ Grasse Kiver, Julv 22,

1920.

Chlorotettix lusoriiis fOsborn and Ball).

This species occurs in mixed grasses and sedges and so far as

observed here prefers the higher locations but where there is con-

siderable moisture and shade. It is too rare to be of economic
importance. Barber Point. Aug. 5, 1920. Bear ^tountain,

Aug. 15, 1920.

Cicadula variata fFallen).

PVmnd only in wet shady woods on Iinpaflr)i.<; hiflova which is

apparently its restricted host plant, at least foi- the nvmphal stage.

Cranberry Lake. \\w. 1. 1917; Auu". 10. P*20." Wanakena,
Auir. 1-7. 1917.
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Cicadula 6=notata (Fallen).

This is one of the most wirlei^preafl and abundant of the leaf-

hoppers occurring throughout northern Europe and a large part
of North America, feeding upon a great variety of grasses, includ-

ing among the others oats and cereal crops. In cultivated areas

the species has a very distinct economic importance. It has been
found pretty plentiful on the wild grasses as well as bbie grass
and timothy of the camp sites and vicinitv. (-ranberrv Lake,
July 3 and 6, 1919; Aug. 1, 1917. Wanakena, Aug. 1-7, 1917;
July 15. 1920; Aug. 12, 1920. Plains, Aug. 3, 1920.

Cicadula pallida Osborn.

Has been taken very infrecjuently and only in bog associations

where sphaginim and other distinctly bog plants occur. Cran-
berry Lake and Barber Point, Aug. 10, 1920. Wanakena,
Aug. 1-7, 1917 ; Aug. 12, 1920.

Cicadula slossoni Van Duzee.

This species occurs in immense numbers and may be collected

in boggy places. Wanakena and Ranger School, Jnlv 15; Aug. 12,

1920. Plains, Aug. 3, 1920.

Balclutha punctata (Thunberg).

C^-anbervy Lake, July 3, 6 and 25, 1919; Aug. 5, 1917; June 9

and July 23, 1920. Wanakena, Aug. 1-7, 1917: Aug. 12, 1920.
Plains, Aug. 3, 1920.

Balclutha impicta A"an Duzee.

This is by no means as commo]i as the preceding species and
is distinguished from it simply by the absence of spots. Wana-
kena, Aug. 1-7, 1917.

Alebra albostriella (Fallen).

This occasionally appears in large numbers on forest trees but
has not been found abundant especially during tlie present season.

Cranberry Lake, July 20, 1917. Wanakena, Aug. 1-7, 1917.

Dicraneura cruentata Gillette.

Wanakena, July 15, 1920.

Dicraneura mali (Provancher).

This is a meadoAv species, but it has not been found abundant
in this region of T'ranberry Lake.

Dicraneura fieberi (Loew).

Occasionally found in abundance on loAv-gronml grasses and in

some cases iK)ssiblv sufficientlv to be sei-ions. Cranberiv Lake,
July 6, 1917; Aug'. 1. 1917. Plains. Aiig. 3. 1920.
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Empoasca smaragdula (Fallen).

A common species in woodland, especially on poplars and wil-

lows. Cranberry Lake and Barber Point, on poplar, July 3, 1920.

Empoasca aureoviridis (UMer).

A very abundant form on willows and poplars, often so abun-

dant that it must cause a considerable loss in the cfrowth of the

plant. Cranberry Lake, July 6, 7, 1917 ; Aug. 4. 1919. ^Yanakena,

Aug. 1-7, 1917. "'

Plains, x\ug. 3, 1920.

Empoasca atrolabes Gillette.

A very abundant widely distributed species on Alder. Also

taken on ConjJuf; at Ranger School, July 15, 1920. Crsnberrr

Lake and Barber Point, July 25, 1917; July 15-30, 1920. Wana-
kena, Aug. 1-7, 1917. Plains, Aug. 3, 1920.

Empoasca coccinea (Fitch).

Very abundant on white pine and apparently limited to this

tree except as occasionally adults have been taken on other plants

in the same yicinity. Evidently of economic importance. Cran-

berry Lake, Aug. 8*, 1917 ; July S, 1919 ; July 8, 1920. Wanakena,
July 29, 1920, on Avhite pine in virgin forest.

Empoasca flavescens (Fabricius).

A ver}^ widely distributed species in Europe and U. S., especially

through southern states. Our specimens were taken at Wanakena
(Ranger School), Aug. 12, 1920, in sweeping brush along trail.

Empoasca birdii Goding.

Has been taken but rarely and its association has not been

definitely placed. Cranberry Lake, July 5, 1917.

Eupteryx vanduzei Gillette.

Abundant on ferns, especially in shady woodland and a con-

spicuous member of the deep woods association ; it has not been
observed in more open land. AYanakena, Aug. 1-7, 1917 ; July 29,

1920 (deep woods on fern association).

Eupteryx flavoscuta Gillette.

Commonly taken by sweeping ferns either in low-land bogs Or

hill forest and deep woods, undoubtedly feeding on fern. Cran-
berry Lake, July 20 ; Aug. 5, 1917 ; July 5, 1920. Plains, Aug. 3,

1920. Wanakena, Aug. 1-7, 1917; July 29, 1920 (abundant in

deep woods).

Eupteryx nigra Osborn.

This form has been merged as a variety under flavofteuta by
McAtee and there are fairly good connecting forms but it is pos-

sible to find quite as complete intergradations with vanduzei; both
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forms seem to have well marked differences in habitat but not in

host plant. Wanakena, July 29, 1920, in deep wood on fern

associations.

Typhlocyba querci (Fitch).

This species was described from oak, but it has a wide varietj^

of host plants and in this region it must survive entirely on other

species as the oaks are absent. It is sufficiently abundant to cause

a definite drain upon the trees affected and does not seem to have
any close limitations and habitat as it may be taken at various

levels on birch and other trees. Cranberry Lake, Julv 25, 1917
;

July 10, 1920. Wanakena, Aug. 1-7, 1917 ; July 15, 29, 1920.

Typhlocyba querci var. bifasciata Gillette and Baker.

This variety, like the previous species, appears to have a wide
range of food plants but has been noted as even more abundant
than the species above. Cranberrv Lake, Aug. 1, 1919 ; July 2,

25, 1920 (adult)
;
Aug. 13, 1920. "Wanakena, Aug. 1-7, 1917".

Typhlocyba lethierryi Edwards.

This has been taken only tAvice and is probably quite rare.

Cranberry Lake, Barber Point, Aug. 5, 1920. Wanakena, July 29,

1920. One specimen (Wanakena), probably to be placed here,

has distinct black dot on inner cross nervure.

Typhlocyba tenerrima (Herrich-Schaeffer).

Very rare, as only a very few specimens have been found, but

these have been collected in the woodland associations, generally

where there is considerable moisture. Cranberrv Lake, July 25,

1917; July 12, 1920. Wanakena, Aug. 1-7, 1917.

Typhlocyba rosae (Linnaeus).

This is a very abundant species on roses throughout the country

;

it occurs in this region on different forest trees but never in great

abundance. The .species is apparently capable of living in varied

conditions although limited to thickets or woodlands where it has

both shade and moisture. Barber Point, Aug. 13, 1920. Plains.

Aug. 3, 1920.

Typhlocyba comes var. comes (Say).

Taken onlv rarelv and then from trees along tote-roads. Barber
Point, Aug." 5, 1920.

Typhlocyba comes (Say) var.

Cranberry Lake, July IS, 1917.

Typhlocyba commissuralis.

Cranberry Lake, July 30, 1920.
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Typhlocyba obliqua (Say).

This species lias been taken from a vai'iet}^ of trees but the

nymphal stage has been observed only on fire cherrj^, which may
be considered as at least one of its host plants. It is hardly
abundant enough to be counted of much importance. Cranberry
Lake, Aug. 1, 1917. Wanakena, Aug. 1-7, 1917; Aug. 12, 1920.

Plains, Aug. 3, 1920.

Typhocyba obliqua var. noevus Gillette.

Wanakena, Aug. 1-7, 1917.

Typhocyba obliqua var.

Cranberry Lake, June 9, 1920.

Family FULQORIDAE
Scolops sulcipes (Say).

This is a common species in meadow associations of eastern

United States but only one capture has been recorded for this

region. The Plains, Aug. 25, 1920.

Elidiptera slossoni Van Duzee.

Breeds in dead (rotten) spruce and white pine; a more detailed

account of this species is given under life history. Barber Point,

1917. Proulx's Lumber Camp, July 18, 1920.""

Cixius misellus Van Duzee (Fig. 19, h).

Like the preceding species tliis insect occurs in the forest asso-

ciations especially among conifers and its nymphal stages are
probably associated with such trees. Cranberry Lake, Aug. 6,

1917. Plains, Aug. 3, 1920. Wanakena (Ranger School), Aug.
12, 1920.

I

a

Fig. 19.— «, Cixius pini F L; b, Cixius mescllus Van D.
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Cixius pini Fitch (Fig. 19, a).

Found among conifers especially spruce and usually in places

where the spruce is bordered by boggy conditions. It seems prob-

able that the larvae may be limited to some of the conifers for

their support. Cranberry Lake, Aug. 2, 1917. Grasse River,

July 22, 1917. Plains, Aug. 3, 1920. Ranger School, Aug. 12,

1920.

Bruchomorpha oculata Newman (Fig. 20, h and c).

This appears to be the most abundant species of the genus for

this region and was taken in greatest abundance on the campus
of the Summer Camp. Cranberry Lake, July 29-30, 1920.

Wanakena, Aug. 12, 1920.

Ficj. 20.

—

Il7-ncliomorpha oculata Newman: «-, adult; h, nympli;

c. Otiocenis coqnchcrtill Kirby— side view of adult.

Aphelonema histrionica (Stal.).

This has been taken most commonly in connection with the

plants associated with the snowberry but probably the fine grasses

of the bog association furnish its food supplv. Cranberry Lake

and Barber Point, Aug. 10, 1920. Wanakena, Aug. 12, 1920.

Otiocerus coquerbertii Kirby.

This appears to be quite rare in this region as only a very few

specimens liave been taken. Barber Point, July 20, 1917. Wana-
kena, Aug. 12. 1920 (Fig. 20, a).
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Laccocera vittipennis Van Duzee.

This is a very common form in swampy regions and was taken in

greatest abundance at the Plains in the areas where there has evi-

dently been little change of conditions for a long lapse of time.

The food plant is probably some of the fine grasses but no particu-

lar species has been determined. Plains, Aug. 3, 1920.

Stenocranus dorsalis (Fitch).

Common to wide extent of eastern United States, but apparently

much less common here than the following species. Barber Point,

July 25, 1917.

Stenocranus feiti Van Duzee.

Common to the noi-thern woodlands where o])en sedge-covered

spots are found. Cranberry Plains, Aug. 3, 1920.

Kelisia axialis Van Duzee.

Usually rather rare and found on sedge in lowland or swampy
places. Barber Point, Aug. 17, 1919 ; Aug. 13, 1920.

Pissonotus dorsalis Van Duzee.

Taken at lower levels in grassy places. Plains, Aug. 3, 1920.

Barber Point, Aug. 1, 1917.

Pissonotus ater Van Duzee.

Barber Point, 1920.

Liburniella ornata (Stal).

This handsome little species was taken in small numbers in low
grass lands. Cranberry Lake, July 5. 1920. Plains, Aug. 3, 1920.

Liburnia pellucida Fabricius.

A cosmopolitan species common to grass lands especially in more
humid localities, but taken only rarelv in this region. Plains,

Aug. 3, 1920.

Liburnia puella Van Duzee.

This is one of the smallest species of the group, but often occurs

in large numbers. It is confined to grassv, moist locations.

Barber Point, Aug. 6. 1920.

Liburnia campestris Van Duzee.

An abundant species of wide range and no doubt a source of

loss in meadows and iiastures. Cranberry Lake, June 9, 1920.

Wanakena, Aug. 1-7, 1917.

Liburnia lutulenta Van Duzee.

A common widelv distributed sjiecies. Barbei- Point and
Wanakena. 1920.
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Family APHIDIDAE

This larjre and exceedingly important family has been given less

attention than some of the other families, partly because the most

important species have received extended investigation, partly due
to the effort to clean up details of life history for some of the

destructive but little known species in other families. No attempt

has been made to collect the species occurring in the Cranberry
Lake region.

The group is of remarkable interest on account of its unusual

mode of reproduction, its enormous rate of multiplication and the

many puzzling phases of its attacks on different hosts, seasonal

migrations, alternate hosts, etc., which cannot be taken up in detail

within the limits of this paper.

Ecologically, they may be chai-acterized as uniformly plant

feeders. Most of the species, pi-actically all for this region, attack

leaves, twigs or smaller branches. They multiply so rapidly and
form such large colonies that the drain on the plant from the

constant sucking of sap ^frequently results in wilting or withering
of plant infested. Such species as the Pine chermes, Alder blight

Fi.tr. -1.— AldtT liliLilit. J'ctii]>hif/us IcsNiUtla : ii. much en-

larged; b, about natural si/e. riioto by Drake and Fivaz.
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iind Beech blight become very conspicuous on account of the forma-

tion of great quantities of cottony oi- wooh- covering, the waxy
filaments being secreted by special Avax-glands of the dorsal part

of the body (mainly located on back of abdomen).
One of the ecologic associations of special interest is found in

the very frequent, almost universal, presence of ants attending the

colonies of aphids, the ants utilizing the "honey dew" secretion

from the aphids as food. The numerous predaceous and parasitic

insects assisted by spiders and birds destroy immense numbers of

plant lice and thus the enormous reproductive powers of the aphids

are counterbalanced and kept down to such an extent that the

plants on which they feed have some show of survival.

fformaphis papyraceae lives on willow birch and corresponds

well with the description of gall by Oestlund. The galls consist

of a distinctly corrugated structure between the leaf veins and con-

tains numerous dark brown or black aphids. CaJlipterus hetu-

laecolens (alate individuals, and various sizes of nymphs and wing-

less adults) w-ere found in some of the galls occurring on yellow

birch leaves, but more commonly entirely independent of the galls

and evidently in the galls by accident.

Family CHERMIDAE
These interesting little insects form a quite conspicuous element

in the insect fauna of the Cranberry Lake region, especially Psyllia

jioccosa, trimaculata on fire cherry, and carpinicoJa, apparently on

numerous host plants, being taken in immense numbers. All the

species are leaf feeders, living on the under surface of the leaves.

The common gall making species occurring on hackberry trees are

wanting here as the host plant does not occur,

A very striking feature is presented in the wdiite cottony masses

covering the bodies of the nymphs in P. floccosa on alder and

P. 3-maculata on fire cherry. The latter form may be counted

as destructive and merits a more detailed study of life history

and ecology for economic reasons.

Aphalara veaziei Patch.

Cranberry Lake, July 5, 1920; June 9, 1920,

Trioza nigrilla Crawford.

This species is wddely distributed and a fairly common species

on willows. Cranberry Lake, Aug. 4, 1919.

Psyllia striata (Patch.)

I refer here a very abundant species occurring commonly on

yellow birch, but as adult found on a wide variety of plants.

Nymphs with small flocculent covering have been noted on birch

leaves, but I have not verified the connection. Evidently very

close to carpinicoJa. Cranberry Lake, July 2-25, 1920.
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Psyllia carpinicola (Crawford).

'I'lic s])e('ies o('(;iir.s iji great ahuiidaiicc and a f^reat variety of

ti-ees, bat was especially i)leiitiful as adults on yellow birch, white
pine and fii'e cherry. JJarber Point and Cranberry Lake, July 8,

14 and 28, 1919; July 8-2o, 1920.

Psyllia floccosa Patch.

Cranbei'i-y Lake, Barber Point, J*lains, Childwold and Ranger
School in abundance on alder. Agrees with description of floccosa,

especially in genitalia. No nyni])hs with fiocculent covering seen

on alder at camp, but these may have matured before my arrival.

Th(! Hanger .School specimens were taken in alder clump on rocky
hillside wliich was very moist during July and August, 1920.

Psyllia 3=maculata Crawford (Figs. 42 and 43).

A very abundant form on great variety of plants in adult stage.

Nymphs, the fiocculent form, are very abundant on Frunus
'pennsijlvanicd. The adults have more or less varying shades of

yelhnv to ]'ed on 11io)'a\ (Iriniaculafa — see life history notes).

HETEROPTERA IN THE VICINITY OF CRANBERRY LAKE

By Cahl .1. Drake

Family SCUTELLERIDAE
Homaemus aeneifrons (Say) (Fig. 22, l>)

Tliis insect is the most common species of the ScuteUeroidea
occuri-ing in the vicinity of Cranberry Lake. Nym])hs and adults

have been tak(m dui-ing June, July, August and September, but
most of the immature forms attain the adult state before Sep-
tember. The species is quite generally distributed, but it is by far

more abundant in the neighborhood of low marshy meadows and
swamps. Van Duzee (/. c., p. 548) states that the insect is verj'-

generally distributed and common in the Adirondacks where there

were low, marshy spots with carices intermixed with swampy
grasses. He took an adult upon a species of Scripus on the sum-
mit of Cobble Hill.

This scutellerid is quite variable in both size and color. The
color varies from pale yellow or dull to quite dark or blackish

forms. The dull or glossy or pale color-forms are often more or

less variegated with fuscous or black, thus giving the insect a

marbled ap])earance. The size ranges from (5.5 mm. to 9.5 mm.
in length.

Eurygaster alternatus (Say).

Four specimens, taken at Wanakena and Barber Point near a

grassy bog in an old burn. Osboi'n collected a specimen while

sweeping in the Grasse River Bog.
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Family CYDNIDAE

Thyreocoris ater (Amyot and Serville).

Two specimens : Barber Point and Wanakena, July, 1920.

Thyreocoris pulicarius (Germar).

One specimen, taken on grass, July 30, at Wanakena in an old

burn.

Sehirus cinctus (Palisot de Beauvois) (Fig. 22, a).

Barber Point, AVanakena and the Plains. This insect is not
uncommon and feeds upon weeds growing in small open areas.

Specimens have been collected during June, July, August and
September.

Fig. 22.— a. IIomncmuH seneiforus (Say); h, Sehirus cinctus P. B.

Family PENTATOMIDAE

Sciocoris microphthalmus Flor.

Eight specimens, taken during July and August while sweep-
ing grasses and rank weeds at Barber Point and Wanakena. I

have very carefully collated the specimens with a male and female
in the late Puton's collection (from Paris Museum) and find the

American specimens identical with European examples determined
by the late Puton. This seems to be the only record for New York
State. The insect has been recorded for Ontario, New Hampshire,
Maine, Michigan and Minnesota.

Peribalus limbolarius Stal.

One example, collected at the Plains, July, 1920.
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Chlorochora uhleri Stal.

Crataegus Hill at Barber Point and Plains during August, 1920.

This is not a common species in the vicinity of Cranberry Lake.

Mormidea lugens (Fabricius),

Common : Barber Point, Wanakena and the Plains during
July, August, and September, 1917, 1919, and 1920. Numerous
specimens were observed breeding and feeding on mullein,

Verhascum Thapsus Linn, at the Forestry Camp. Many examples
were also collected while sweeping various herbaceous plants.

Euschistus euschistoides (Vollenhoven).

Barber Point, AVanakena, Plains and Conifer. This insect

seems to be a general feeder upon many herbaceous plants and
sometimes on birch, beech and poplar trees. It hibernates in the

adult state. The eggs are frequently parasitized by a small

hymenopterous parasite.

Euschistus tristigmus (Say),

This is the most common pentatomid in the vicinity of Cran-
berry Lake and is found during the entire summer. It is a gen-

eral feeder upon herbaceous plants and also frequently breeds on
trees (white and yellow birch, ironwood. poplar, beech and maple).
Adults and nymphs have also been collected on the blossoms of

wild spiraea {Spiraea laJifolia Borldi.). Several adults were
taken bearing tachinid eggs, but the parasite failed to develop in

the laboratory. Hymenopterous parasites have reared from its

eggs-

Euschistus variolarius (Polisot de Beauvois).

Wanakena and Barber Point, July and August, 1919 and 1920.

Xot common.

Coenus delius (Say).

One adult and several large nymphs were collected while sweep-
ing grasses and weeds in a semi-marshy place near a small stream
in the Plains during the last week of July, 1920.

Neottiglossa undata (Say).

Common: Barber Point, Wanakena, Conifer and the Plains
during June, July and August, 1920. It is found on herbaceous
plants.

Cosmopepla bimaculata (Thomas).

Common on weeds and rank vegetation. Adults and nymphs
were noted at various times during the summer feeding on mullein.

Thyanta custator (Fabricius).

An adult and several nymphs were collected at the Plains,

Crataegus Hill and Barber Point. 1920.
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Banasa dimidiata (8ay).

Very common : Barber Point, Wanakena, Plains, Crataeirus

Hill, and Conifer. Adults and nymphs have been found on yellow

birch, beech and also on various herbaceous plants. The eggs are

frequently' parasitized by a small hymenopterous parasite.

Meadorus lateralis (Saj-) (Fig. 23, h).

This is largely a tree-inhabiting species. Specimens have been

observed depositing eggs on yellow birch and beech at Barber
Point during June. July, and August. The winter is spent in

the adult state. My records indicate two generations a year dur-

ing the summers of 1919 and 1920.

Nymphs and adults w^ere taken in the tops of large yellow birch

trees (felled for catkins while studjnng the insects affecting re-

production of yellow birch) in the vicinit^y of Barber Point during
July, August and September, 1920, by Mr. Eric Johnson and the

wi-iter. In some very tall trees many nymphs, representing three

or four instars, and adults were feeding on the leaves and catkins.

Adults were also reared from eggs and nymphs (taken from the

tree tops) on catkins placed in glass breeding cages in the in-

sectary. M. lateralis^ although sometimes taken while sweeping
herbaceous plants, is primarily a tree-inhabiting species. It also

breeds on white birch and beech trees.

Fig. 23.— 0, Aradtis quadrilineatus Say; h, Meadorus lateralis (Say),
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Elasmotethus cruciatus (Say).

Barber Point and AVanakena, August, 1917, 1919, and 1920.

Elasmostethus atricornis (Van Duzee).

Barber Point, August, 1920.

Mineus strigipes (Herrieh-Schaeffer).

Four examples, collected at Barber Point, July 19 and 26, 1920,

and one specimen at Wanakena, August 1, 1917.

Perillus circumcinctus Stal.

Two examples, Wanakena, July 30, 1917, and two specimens at

Barber Point, August, 1920.

Perillus exaptus Say, var. d Van Duzee.

A single specimen of this variety was taken while sweeping lank
vegetation near a small stream in a semi-aquatic place in the

Plains, August, 1920. Van Duzee lists var. d. from Colorado and
Washington. The typical form is a widely distributed species,

extending from Vancouver to Quebec and southward to Colorado,

New Mexico and New Jersey (fide Van Duzee).

Podisus serieventris Uhler.

Abundant : Barber Point, Plains, Wanakena, Floating Island,

Buck Island and Conifer, June, Julv, August and September,

1917, 1919 and 1920.

Podisus modestus (Dallas).

Common : Barber Point. Wanakena and Plains, June, July,

August and September, 1917, 1919 and 1920.

Podisus placidus Lhler.

Several specimens: Barber Point. Plains and AVanaktna, June,

July and August, 1917, 1919 and 1920.

Podisus maculiventris (Say).

Barber Point and Wanakena, 1917. 1919 and 1920. Osborn
found a specimen on yellow birch feeding upon a frogJiopper,

Clastoptera ohiusa (Say) and the writer took a specimen on a

willow tree with its beak impaled in a lampyrid beetle.

Family COREIDAE

Protentor belfragei Haglund (Fig. 24, u).

This specimen seems to be^ more or less locally distributed in

small, grassy areas, but frequently abundant in these habitats.

Wanakena (on an open grassy hill side at "French Camps"),
Barber Point and Plains, July, August and September, 1917,

1919 and 1920. This is the most common coreid taken in the

vicinitv of Cranberry Lake,
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Fiji. -!•
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n. Prut cii tor bcljnujei Ilaglund; b, Lyyacus kalniii var.

aii[)iistu)nargiiia(tis Pai^li.

Alydus eurinus (Say).

Two specimens: Barber Point and Wanakena, July, 1919 and
1920.

Alydus conspersus Montadon.

Several specimens: Barber Point, Wanakena and Plains, 1917,

1919 and 1920.

Corizus crassicornis (Linnaeus).

Numerous specimens: Barber Point. Wanakena and the Plains

during July and August, 1917, 1919, and 1920.

Corizus lateralis (Say).

Two specimens, collected at Barber Point. July 1, 1920.

Family ARADIDAE
Aradus quadrilineatus Say (Fig. 23, a).

Several specimens: Two adults and a few nymphs, represent-

ing three instars, were found under the bark of a decaying beech

log at Barber Point during July by Osborn ; one specimen between
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the crevices of the bark of a recently felled j'ellow birch tree,

Barber Point, August, 1919 ; Mr. Fivaz took two specimens on the

window of the insectary, June 27, 1920.

Aradus robustus Uhler.

One vspecimen, taken on a yellow birch log. July 19, 1919.

Aradus ornatus Say.

One specimen, collected on the window of the insectary, July 20,

1920.

Aradus similis Say.

Common, Barber Point and Wanakena. This insect breeds in

the crevices of the bark of dead spruce and hemlock. Eggs,

nvmphs and adults were taken during the summers of 1917, 1919

and 1920.

Aradus similis centriguttatus Bergroth.

Taken with the tvpical form on spruce and hemlock. Barber
Point, 1920.

Aradus tuberculifer Kirby.

Barber Point, July 24, 1917 ; taken about noon as the insect

happened to alight on the side of a tent.

Aradus lugubris Fallen.

Several specimens, taken on the windows of the insectary during

July, 1919 and 1920. One specimen collected on a yellow birch

log'at Barber Point, June 25, 1919.

Aradus lugubris var. nigricornis Keuler.

Taken with the typical form on the windows of the insectary at

Barber Point.

Aradus abbas Bergroth.

Barber Point, June 17 and July 26, 1919; collected on a tent

at camp.

Aradus proboscideus Walker.

Three adults and many nymphs, taken in the crevices and
beneath the bark of an old dead spruce tree at Barber Point (in

Beaver Meadow), July 9, 1917.

Aradua niger Stal.

Several specimens collected by Mr. Hide and the writer on a

pine log at Barber Point, July 10, 1917.

Aneurus inconstans Uhler.

Barber Point, June and July, 1919. One specimen was found
on an old yellow birch log, near the Beaver Meadows, June 26,

1919.
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Aneurus simplex Uhler.

Many specimens, taken at Barber Point beneath the loose bark

of a small dead beech tree, July 20, 1917. Fivaz found a specimen
on a spruce log, at Barber Point, July 22, 1920. Numerous speci-

mens were taken on the windows of the insectary at various times

(of the days) during the summer of 1920.

Family NEIDIDAE

Neides muticus (Say).

Several examples, taken at Wanakena, Barber Point and Plains

during July and August, 1917, 1919 and 1920.

Famny LYGAEIDAE
Lygaeus kalmii Stal subsp. angustomarginatus Parshley

(Fig. 24, h).

Common on the ground at Barber Point during July and
August, 1919 and 1920. A couple of specimens were also collected

at Wanakena, August, 1920 {fide Parshley).

Ortholomus longiceps (Stal).

Very common in open areas on rank grasses and weeds at the

Plains and on Big Floating island during July and August, 1920.

Several specimens : Wanakena, July and August, 1917.

Nysius thymi (Wolff).

Common : Wanakena, Barber Point and the Plains, June, Julv
and August, 1919 and 1920.

Nysius ericae (Schilling).

Common : Barber Point and Wanakena, July and August,
1917, 1919 and 1920.

Ischnorrhynchus geminatus (Say) (Plate 11, Fig. g).

Very abundant, especially in swampy and marshy areas; Barber
Point, Wanakena, Conifer Plains and "Big Floating island."

Numerous specimens were also found during July and August,
1919, On the tops of large yellow birch trees. Specimens were
bred from both yellow and white birch catkins in breeding stages

during July, August and September, 1919, by Mr. Eric Johnson
and the writer.

Cymus luridus Stal.

Barber Point and Wanakena during July, 1917.

Cymus angustatus Stal.

Very abundant during June, July and August, 1917, 1919 and
1920, at Barber Point, Wanakena and the Plains. The insect was
collected by sweeping grasses and herbaceous plants.
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Cymus discors llorvath.

Common during the entire summer : Barber Point, Wanakena,
Plains and Conifer. Most of the specimens were taken in open

areas on rank vegetation and in swampy places. A few specimens

were collected on Salix spp.

Plate II.

a, Teirsphleps oshorni, n. sp.; b, Avthncoris ? sp. ? c, Asthenidea

temtwstetJioides Rent.; d, Triphleps insidhtsiis Say; e, Anthocoris

bm-ealis Dall.; /, A. borealis, last instar; g, Isrh)ioshi/nrluis gemi-

natits Say; h, Eremocoris ferus (Say).
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Qeocoris bullatus (Say).

Barber Point, July, 1917.

Geocoris uliginosus (Say).

Several specimens, collected in open areas at the Plains, July,

1920.

Geocoris uliginosus lateralis Fieber.

Wanakena, August 12, 1920, in the "old burn" back of tlie

Ranger School.

Phylegas abbreviatus (Uhler).

Four specimens, taken at the Plains, August 2, 1920.

Oedancala dorsalis (Say).

Wanakena, July, 1917, sweeping weeds and grasses.

Crophius disconotus (Say).

Numerous specimens, sweeping rank veg-etation in open areas

at the Plains, August, 1920.

Myodochus serripes Oliver.

Wanakena, July, 1917.

Ligyrocoris diffusus (Uhler).

Very common in open areas : Barber Point, Plains, Wanakena
and Conifer during the summers of 1917, ±919 and 1920.

Ligyrocoris contractus (Say).

This insect, like L. diffusus Uhl., could always be found on

herbaceous plants in open areas at Barber Point, Plains, Conifer

and Wanakena.

Perigenes constrictus (Say).

One specimen, collected at the Plains, xYugust 29. 1920.

Antillocoris pallidus (Uhler).

One specimen, Wanakena, Aug. 1-7, 1917.

Stygnocoris rusticus Fallen.

Two specimens. Barber Point, August 1, 1917.

Eremocoris ferus (Say) (Plate 11, Fig. h).

Four specimens on yellow birch, Barber Point, July 21, 1919.

One specimen, July, 1917, beneath the loose bark of a balsam

stump at Wanakena. The latter specimen had just moulted and
was not fully colored at the time of capture. Two specimens were

taken at Conifer (September, 1917) beneath the loose bark of an

old yellow birch stump by Mi-. Johnson and the writer.
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Family PIESMIDAE
Piesma cinerea Say.

One example, taken "in flight," Barber Point, July, 1919, at

noon in the mess hall, by Mr. Marquardt.

Family TINGITIDAE

Corythucha pergandei Ileidemann.

Common on alder, taken at Barber Point, Plains and Wanakena
during the entire summer. This species spends the winter in the

adult state; thei-e are two generaticms a year in the Adirondacks.

Corythucha bellula Gibson.

Common on alder, but not taken in the same association with
heidemanni. Barber Point and Wanakena, June, July and
August, 1917, 1919 and 1920.

Corythucha marmorata Uhler.

Not common, swept from weeds at Barber Point, July, 1920.

Corythucha mollicula Osborn and Drake (Fig. 25, c and d).

Common on various species of willow, but not as abundant a.s

elegans Drake. Barber Point, Plains, Conifer and Wanakena dur-

ing the entire summer. This insect also hibernates during the

^>^d

Fig. 25.— a and b (lateral view of hood and medina carina),
Corythucha elegcMis Drake; c and d (lateral view of hood and
median carina), Corythucha mollicula 0. & D.
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Ijv Drake.

winter in the mature state. SaJicis Osborn and Drake and ecnia-

densis Parshley are synonyms of this species. It is very variable

in size and somewhat in color.

Corythucha elegans Drake (Fig. 25, a and 1) ; Fig, 26, eggs).

Taken on Salix spp. at Barber Point, Wanakena, Plains and
Conifer. This species and the following, C. pallipes Parshley, are

by far the most abundant species of Heteroptera living in the

vicinity of Cranberry Lake. It is not uncommon to find the leaves

of badly infested trees greatly discolored and almost entirely

destroyed by their feeding punctures. Elegans also hibernates

in the adult state. The nymphal stages are represented by five

instars and there are two generations a year at Barber Point. The
eggs are laid in irregular rows on the ventral side of the leaves

along either or both sides of the principal veins. The njnnphs

feed in clusters during the early stages. Occasionally the species

breeds on poplars, Popuhis tremuloides Miclix. and Popiilus

grandidentata Michx. A few seedings of the large-tooth poplar

were very badly infested during the past summer. 1920, at Barber
Point, but willow seems to be the preferred food-plant. Antho-

coris horealis and the larvae of a lace-wing fly. Chnjsopa sp.

were observed preying upon this insect in the field.

Corythucha pallipes Parshley (Plate IV, Fig. 44).

This insect is usually found in immense number on yellow

birch in the vicinity of Cranberry Lake. It also breeds on white

birch, beech, ironwood and occasionally on mountain ash and hard

3
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and soft maple. C. hctuJae Drake and ('. cyrta Parsliley are

s3-nonyms of this species. The life history of pallipes is discussed

in another paper in this bulletin.

Galeatus peckhami Ashmead (Plate V).*

About 200 specimens, taken upon aster, Aster macrophyUus,
and boneset, Eupatorium sp. at Barber Point (summit of Cratae-
gus Hill) during the last week of July and August, 1920, by Dr.
Osborn and the writer. The life history of this insect is also dis-

cussed in another paper herein.

Melanorhopala clavata Stal.

Several specimens, taken near a small stream on tall weeds at

the Plains during the latter part of August, 1920.

Family REDUVIIDAE
Reduvius personatus (Linnaeus).

One specimen, collected at Indian Mountain House, near Barber
Point, by Mr. Leland Slater, 1920.

Sinea diadema (Fabrieius).

Common : June, July, August and September at Barber Point,

Wanakena, Conifer, Childwold and the Plains, 1917, 1919 and
1920.

Family CIMICIDAE
Cimex lectularius (Linnaeus).

This pest is sometimes very common in old houses, hotels and
lumber camps. Its ability to undergo long fasts frequently

enables the insect to maintain itself in camps and dwellings not

inhabited during the entire year. It is sometimes a serious pest

in lumber camps in the vicinity of Cranberry Lake, the crevices

between the logs offering a very favorable hiding and breeding
place. While riding on the train between Conifer and Cranberry
Village the writer found a specimen crawling about on a seat in

the day coach.

Family ANTHOCORIDAE
Asthenidea temnostethoides Eeuter (Plate II; c, adult).

Two specimens, collected at Barber Point, Sept. 16, 1917, and
August 5, 1920. Van Duzee gives its habitat as Illinois (fide

Barber).

Anthocoris borealis Dallas (Plate II; e, adult, and /, nymph in

last instar).

This preditor is a common in eastern United States and Canada.
My records indicate that it is primarily a tree-inhabiting species

and preys largely upon leaf-feeding insects. It shows a decided
preference for deciduous leaf-destroying insects and seems to be

* See footnote, p. 10.5.
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])y far most coininon on willow. Many adults and nyniplis, repre-

senting three or four instars, were collected on Salix spp. during:

the summers of 1917, 1919 and 1920. Adults have been observed

in the field with their beaks impaled in Corythucha eJegans Drake,

C. mollicuhi 0. & D. and C. imllipes Parshley. The writer has

also found the insect in the egg-galleries of several bark beetles

(Ohio Journal Science, Vol. XXI, pp. 201-206, 1921), but it

does not seem to breed or normally live there. Field observations

during the summers of 1919 and 1920 show only one generation

a year, the first adults beginning to emerge about the middle of

July. Only the larger nymphs and adults were collected during

the latter part of the summers.

Anthocoris sp. (Plate II; h).

This peculiar and very interesting insect w'as only taken in

the nymphal stages. 'It lives largely in the burrows of bark and
ambrosia beetles or in the crevices and beneath the scales of the

bark of coniferous trees, particularly spruce. It is rarely found
in the galleries of Ipidae in hardwoods. Specimens (Drake, Ohio
Journal of Science, Vol. XXI, pp. 201-206, 1921) have been found
in the burrows of Polygraph us riifipennis Kirby, Dryocoetes piceae

Hopkins, Dryocoetes americana Hopkins, Orthotomicus caelatus

Eichlr., Trypodendron bivittatum Kirby, Ips pini Say, Pityogenes
hopkinsi Swaine, Trypodendron hetidae Swaine, Anisandrus
ohesus Le Conte and Xyloterinus poliius Say. Four distinct

nymphal stages were found in the burrows of Polygraphus riifipen-

nis, Dryocoetes americana and Orthotomicus caelatus in spruce

logs that had been felled during the previous winter (1919). Only
very young nymphs, probably the second and third instar w^ere

found during the latter part of May and forepart of June; later

in the summer only the large nymphs were collected. Nymphs,
probably in the last two instars, were placed in breeding cages at

Barber Point and then carried to Syracuse about the first of

September. These specimens w^ere fed small insects, but they all

died before they reached the mature state. Records seem to indi-

cate that the adult state is probably found during the late fall.

Numerous specimens taken in the field about the first of September,

1920, were mostly in the last instar. The insect is undoubtedly
an important enemy of both bark and ambrosia beetles, also other

small and very young larvae of wood-destroying insects. In the

breeding cages the nymphs readily feed upon small larvae and
insects, also upon dead larvae and dead insects.

Tetraphleps osborni n. sp. (Plate II; d).

Head, thorax and abdomen dark piceous and shining. Abdomen
beneath dark piceous sometimes slightly tinged with reddish brown,
the pubescence sparse and grayish. Hemelytra brown or dark
brown, with greater part of embolium and cuneus lighter ; mem-
brane smoky, usually with pale streaks following the nervures.

Pubescence fine, slightly curled, pale. Antennae dark brown, tlie
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sceoiul segment lif^htcr; third and fourth segments subeqiial in

length; second segment equal to the first and third conjoined, the

first slightly more than half the length of the third. Legs with
basal portion of femora and tarsi dark brown to nearly black, the

rest lighter.

Pronotum with explanate margins narrow, distinctly and roundly
emarginate on the posterior border, distinctly and transversely

rugulose on the collum and basal portion, a smooth someAvhat
crescent-shaped area just back of the collum, the pubescence graj'-

ish, fine and mostly prostrate. Rostrum reaching between the

middle coxae. Head quite sparsely pubescent, its length distinctly

longer than its width (diameter through eyes). Male gental

claspers curved. Length 3.2 — o.4.1 mm.; width 1.15 — 1.27 mm.
Numerous specimens, taken on white pine trees, at Barber Point,

Wanakena and the Plains during July, August and September,

1917, 1919 and 1920. The male is a little more slender than the

female. This insect seems to feed largely upon the leaf-feeding in-

sects of conifers, particularly white pine, Pinus fttrohus. Nymphs
and adults could be found at all times during the summer upon the

pine trees but only larger nymphs and adults during the latter

part of the season. There is only one generation a year. The
insect has been bred from the burrows of Cri/piorhynchiis lapaiJii

by the writer (1. c, p. 203). I am indebted to Dr. H. M. Parshley

for kindly comparing this insect with his types of T. concolor and
T. americano.

Triphleps insidiosus (Say) (Plate 11; a).

This is a common species in the family. It is a grass- and an

herb-inhabiting insect, especially common in open grassy areas.

It is also predaceous and adults have been reported as feeding

upon eggs as well as nymphs and adults of other insects. Barber
Point, Wanakena, Conifer, and Plains, June, July, August and
September, 1917, 1919 and 1920.

Family MESOVELIIDAE

Mesovelia mulsanti White.

Common, collected at Bean Pond, Cranberry I^ake, and other

small ponds and lakes in the vicinity of camp. It prefers quiet

waters containing an abundance of aquatic plants. Both apterous

and maeropterous forms were taken, the wingless individuals being

the most numerous. Its life historv and habits have been described

by Hungei-ford (1. c, pp. 101-105).

Family NABIDAE
Pagasa fusca (Stein).

Barber Point, July and August, 1919.

Nabis subcoleoptratus Kirby.

June, July and August. 1917. 1919, and 1920. collected at Wana-
kena, Barber Point, Conifer and Plains. This preditor occurs
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mostly in the wingless forms and feeds largely upon tlie insects

living on herbaceous plants. One alate individual was taken by

the writer on some semiaquatic plants in the Plains.

Nabis limbatus Dahlbom (P'ig. 27, a).

This insect is especially abundant upon rank vegetation growing

in swamps, bogs and semiaquatic places, June, July, August and
September at the Plains, Barber Point, Wanakena and Conifer.

Fii a, Xabis limbafus Dahl; h, Nabis refusculus Renter.

Nabis ferus (Linnaeus).

Common, but never taken in large numbers like the preceding

or two following species. This insect prefers open grassy areas

and feeds largely upon grass-destroying insects. Osborn states

that it is an important enemy of the Meadow Plant-bug, Mirifi

dolobrata, in Maine. Barber Point, Wanakena and Plains, 1919

and 1920.

Nabis roseipennis Renter.

Very common (long- and short-winged forms) at Barber Point.

Plains, Conifer and Wanakena during June, July, August and

September, 1917, 1919 and 1920. Roseipennis inhabits the deep

woods, lumbered tracts, and " burns " but seems to prefer more
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or less open areas along trails and tote-roads. It feeds almost

entireh^ upon grass- and herb-inliabiting insects.

Nabis rufusculus Renter (Fig. 27, Z>).

Barber Point, Conifer, Plains and Wanakena, summers of 1917.

1919 and 1920. This species, like the preceding, is very common
(both long- and short-winged forms) in the vicinity of Cranberry
Lake and lives in a great variety of habitats, but seems to be more
at home in the somewhat open areas along the trails and tote-roads.

Numerous specimens were also collected on huckleberry bushes in

bogs at Barber Point and Wanakena. In the latter habitat it was
also taken with N. linihatus. Eggs of rufusculus were observed

in the stems of asters {Aster macrophyllus) on crest of Crataegus
Hill, Barber Point, 1920, by the writer. These asters were badly
infested by aphids, a tingid and a small mirid. Rufusculus and
the other species of nabids listed above are preeminently wander-
ing, grass- or herb- or very low shrub-inhabiting species and preys
upon the insects found on these plants. They are rarely taken,

and perhaps never breed, upon tall shrubs or trees.

Family MIRIDAE
Collaria meilleurii Provancher.

Very common, especially in small open areas upon rank vegeta-

tion. Barber Point, Wanakena, Plains and Conifer during the

latter part of June, July, August and September.

Collaria oculata (Renter).

Barber Point, Plains and Wanakena, taken in company with

C. meilleurii, but not in such large numbers.

Miris dolobrata (Linnaeus).

Very abundant in open dr,y grassy areas, especially along the

trails in the old burned over areas. Barber Point, Wanakena and
Plains during June, July and August. The winter is spent in the

egg stage and the young nymphs are often very numerous on

grasses, especially timoth}', in the forepart of June. The life his-

tory and habits of this insect, commonly called the "meadow plant-

bug," has been published bj" Osborn in Journ. Agr. Research,

Vol. XV, No. 3. pp. 172-201.

Stenodema trispinosum Renter.

Barber Point, AVanakeua, Plains and Conifer, June, July and
August. At Barber Point this insect was quite common on tall

grasses and weeds along the trails and in the Beaver meadow.

Stenodema vicinum (Provancher).

Barber Point, Wanakena, Plains and Conifer, collected in com-
pany with S. trispinosum and T. ruficornis.

Trigonotylus ruficornis (Geoffroy).

fSeveral specimens, taken at Barber Point, Plains and Wanakena.
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Trigonotylus pulcher Keuter.

Barber Point, July 20, 1917.

Teratocoris paludum Sahlberg.

This palaearetic species was collected by Osborn in the Grasse

River Bog, near Conifer, July 22, 1920.

Platytylellus insitivus (Say).

Barber Point, July, 1920.

Platytylellus rubrovittatus (Stal).

Several specimens, taken during July and August in the Beaver

]\Ieadow and bog at Barber Point.

Platytylellus sp.

Barber Point, July 5 and 13, 1920.

Platytylellus nigricollis Renter.

Barber Point and Conifer, July and August, 1920.

Neurocolpus nubilus Say.

Barber Point, July, 1920.

Mimoceps gracilis Uhler.

Sweeping weeds at Barber Point awd the Plains in July.

Fig. 28.— a. I'hytocoris lasiomerus Renter; h, Macrotylus sex-

guttatus Prov,
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Phytocoris lasiomerus Renter (Fig. 28, ei).

Barber Point, Plains and Wanakena, Jnly and August. Speci-

mens were taken on Salix and also by sweeping weeds at Barber

Point.

Phytocoris pallidicornis Renter.

Barber Point, Plains and Wanakena.

Phytocoris cortitectus Knight.

A male, taken at Barber Point, July 20, 1921.

Phytocoris eximius Renter.

Wanakena, August 12, 1920.

Phytocoris salicis Knight.

On Salix, Barber Point, August 12, 1920, and Wanakena,
July 24; on vellow birch, in the burned over tract at Barber Point,

July 24, 1920.

Phytocoris erectus Van Duzec.

Wanakena, August 12, 1920.

Phytocoris fulvus Knight.

Common on white pine during July and August at Barber Point

and Wanakena.

Adelphocoris rapidus Say.

Veiy common on numerous herl)a('('()us ])lants, especially in open
areas. The insect is found throughout the greater part of the

United States and Southern Canada, often becoming a rathfM-

serious pest upon a number of cultivated plants. Barber Point,

Wanakena, Conifer and Plains during the entire summer. A
female, taken at the Plains, August 25, has a black head like some
of the western varieties.

Stenotus binotatus (Fabiiciiis).

Several specimens, taken at Barber Point, Wanakena, Conifer

and Plains during July and August.

Garganus fusiforinis (Saj).

Barber Point, July and August, 1920-1921.

Poeciloscytus unifasciatus (Fabricius).

Barber Point and Wanakena, July, 1917 and 1920.

Poeciloscytus venaticus Lhler.

Very common along the trails and tote-roads in the l)iirns at

Barber Point and Wanakena during the entire summer.

Horcias dislocatus (Say).

Barber Point, July, 1920.
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Horcias dislocatus afiinis (Keutei).

Sweeping- grasses and weeds at Wanakena, August 1-7, 1917,

and Barber Point, August 12, 1920.

Horcias dislocatus limbatellus (Walker).

Taken along tlie old tote-road in the burned over track, Wana-
kena, August 1-7, 1917.

Peocilocapsus lineatus (Fabricius).

Common in open areas during the summers of 1917, 1919 and
1920. Barber Point, Wanakena and Plains. Specimens have been
taken on the blossoms of wild spiraea, Spiraea latifolia Borkh.
in the old burn, beaver meadow and cut-over areas at Barber Point.

Capsus ater (Linnaeus).

Very abundant on grasses and M^eeds in open places along the
tote-roads and trails. Barber Point, Wanakena and Plains dur-
ing the summers of 1917, 1919 and 1920.

Coccobaphes sanguinarius TJhler.

Sev(n-al specimens, collected at Barber Point, Wanakena and
Plains. Most of the specimens at Barber Point were found on
striped maple and mountain ash.

Lygidea rubeciila (Uhler).

Several examples. Barber Point, July and August, 1919 and
1920.

Lygidea rubecula obscura Renter.

Man}' nymphs and adults on SaJix spj). Barber Point, Wana-
kena, and 'Plains, July and August, 1917, 1919 and 1920.

Platylygus luridus (Renter).

Barber Point and Wanakena during the later part of June, July
and August. The insect was found breeding on white pine at

Barber Point.

Lygus pratensis oblineatus Say.

Barber Point, Plains and Wanakena, 1917, 1918, 1920. This
insect is very common and feeds on a great variety of plants.

Lygus vanduzeei Knight.

Very common, taken at Barber Point, Plains and Wanakena,
1917, 1919 and 1920. This species hibernates in the adult state

and breeds largely on golden rod. Adults have been found feed-

ing on the blossoms of Spiraea at Barber Point.

Lygus vanduzeei rubroclarus Knight.

Common at Barber Point, Plains and Wanakena duing the sum-
mers of 1917, 1919 and 1920. This species is also common on the
blossoms of spiraea and meadow rue. Adults have been taken
on Salix spp. and golden rod.
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Lygus plagiatus Vliler.

Sweeping weeds along the old tote-roads and trails at Bai'ber

Point and Wanakena during June, July and August.

Lygus pabulinus (Linnaeus).

Wanakena, Plains and Barber Point during June, July and
August. The insect lives in cool moist places and Knight
(1. c., p. 597) records the species breeding on touch-me-not, Impa-
tiens hiflora. The winter is spent in the adult state in Finland.
Knight states that Crosby found a female hibernating beneath
the bark of a tree in November in Cayuga county, and he al.so

believes that it is quite probable that the species also passes the

winter in the egg stage in the dried stems of the host plant.

Lygus approximatus Stal.

Wanakena and Barber Point, July and August, 1917. Knight
took many adults on Salidago macrophijUa near the summit of

AVhiteface Mountain, New York,

Lygus fagi Knight.

Breeds on yellow birch and beech. Barber Point, July and
August, 1920. It prefers cool, shady locations and the eggs hatch
in early spring. Adults were also found on maple at Barber
Point. .

Lygus atritylus Knight.

A very common insect on Salix spp. in moist, shady situations.

Nymphs were very abundant on willow dui-ing May and early

June and the adults and larger nj'mphs during the latter part of

June, Julv and forepart of August. Barber Point and Wanakena,
1919 and' 1920.

Lygus alni Knight.

Barber Point and Wanakena. Breeds on alder {Alnus incana),

yellow birch (Betula lutea). Adults have also been swept from
l^alix spp. Winter is spent in the egg stage and adults are found
during the latter part of June, July and August.

Lygus parshleyi Knight.

Barber Point, July 23, 1917.

Lygus communis Knight.

Barber Point, July and August, 1917.

Lygus belfragii Keuter.

Barber Point and Wanakena, July and August, 1917 and 1920,

on mountain ash (Acer spicatum) and striped maple (Acer penn-
sylvanicum) . Knight records the insect upon vihiirnum aceri-

folmm, Cornus alternifoUa, Conium macidatiim and also Acer
spicatum.
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Lygiis hirticulus Van Duzee (Fijr. 20, h).

Breeds on beech and yellow bireh. Common. Barber Point,

Plains and Wanakena during June, July and August. The Avinter

is passed in the egg stage and only young nymphs were observed

Fi^. 2!).— (I, Deideocoris Jxtnnlls \'iiri D.; h. I i/'/iis hirliciihis \'an ]).

in early spring. Knight records the species fi-om chestnut, beech

and woodbine in New York.

Lygus canadensis Knight.

Breeds on hazelnut, Corylns rostrafa Ah., taken near the old

"French Camps" at Wanakena, .July and August, 1917 and 1920.

This is the first record for New York State.

Lygus ostryae Knight.

On ironwood {Ostrya uirginiana), Barber Point, July 5, 1920.

Neoborus amoenus (Renter).

Barber Point. July, collected on white ash, Fraxinn.^ amcricana.

Neoborus pubescens Knight (Fig. 30, a).

Very abundant on white ash seedlings and saplings in the

vicinity of Crataegus Hill at Barber Point during June, July and
August, 1919 and 1920. This insect lives in shady places and
feeds almost entirely on the very young trees. It occurs in large

pumbers and the leaves are greatly discolored from feeding punc-
tures. Ou the upper surface of tbe lea\'('S the feeding marks show
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\

Fig. -AO.- MrcDiiniKt iiUrijxs Sl;il: /-. .\ ((tlxinis pithrNcriis Klliulit.

lip as .small, con.spiciiou.s whitish areas (frequently xcry many
spots close together) and on the under side they are of n yellowish

or brownish color and much less prominent.

Deraeocoris nebuiosus (Uhler).

Barber Point, July 19, 1920. Plains. July 25, 1920.

Deraeocoris borealis (Van Dnzee) (Fiy. 29, a).

Several specimens, collected at Barber Point during July and
August, on beech yellow and white birch, ^aJlx pp., maple and
alder. This insect is largely predaeeous and feeds upon plant lice.

It also sucks up the droppings of "honey dew" of the aphids.

On yellow birch we found it living in the woolly aphid, colonies,

that cause the curled or wa-inkled leaves. Its color greatly resem-

bles that of the woolly aphids during its nymphal instars. Osborn
took an adult feeding on a large nymph of a cercopid. CJosliptera

oMusa, on yellow birch at Barber Point.

Deraeocoris pinicola Knight.

Very common on Mdiite pine. Piiuis strohus, at Barbei* Point,

during June, July and August, 1919 and 1920. Specimens are

also at hand from Conifer, Plains and Wanakena. The latter

specimens were probably swept from larch and spruce.

Deraeocoris laricicola Knight.

Taken on larch, Grasse River Bog, by Osborn.
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Deraeocoris fasciolus Knight.

Wanakena, July 1-7, 1917, Baibcr Point, July 2G. 1!»20.

Monalocoris filicis (Linnaeus).

Barber Point, Plains, and Wanakena, June. Juh' and August.
1!)19 and 1920.

Hyaliodes vitripennis (Say).

Several speeimons. I3arber Point, Wanakena and Plains during
June, July and August. Adults Avere sAvept from yellow bireh and
beech at Barber Point.

Dicyphiis agilis (Tldei).

.Sweeping ferns. Bai'ber Point and Waiiakena. Jiil\- and August.
1917 and 1920.

Dicyphus famelicus Uhler.

Barber Point. August 1, 1917.

Dicyphus vestitiis Uhler.

Sweeping ferns in shady places at Barber Point and Waiuikcufi.

July and August, 1917. 1919 and 1920. S]H'eimens are also at

hand from Conifer and Wanakena.

Macrolophus separatus (T'hler).

One female, taken at Wanakena. July l.'i. li)20.

Labops hirtus Knight.

Numerous short-winged and a few long-winged forms, taken on

grasses and weeds at Barber Point, Wanakena, Plains and Conifer

during June. July and August. 1917. 1919 and 1920.

Strongylocoris stygicus (Say).

Many specimens swept from gra.sses and weeds in small oj)en

areas. Barber Point, Wanakena and Plains during June. Jtdy

and August.

Pilophorus amoenus TJiler (Fig. 31, a, 1) and c)

.

Collected on l^ali.r spp.. yellow birch, beech, maple, and Avliite

]>ine, also sweeping herbaceous plants. This is eomninn during

June. July and August and is probably predaceous.

Ceratocapsiis modestus (Uhler).

Wanakena, August 1-7. 1917.

Ceratocapsiis pumilis (Tlhler).

Bailier Point. Plains and AVanakena. July and August. 1917 and

1920. Specimens were swept from willow and grasses at Barber

]\)int.
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Fig. 31.— rHoplioriiii ainucnii8 L'lik'r: a, adult; h aiivl c, nyinplis.

Lopidea media (Say).

Very common. Barber Point, Wanakeiia, Plains and Conifer.

Specimens were taken on Salix, maple, blossoms of spiraea, and
also by sweeping various grasses and weeds at Barber Point.

Diaphnidia pellucida IThler.

On Salix spp., beech and yellow birch at Barber Point, July and
August, 1917 and 1920. Breeding on hazelnut, Conjlus rostrata.

Wanakena, June, July and August, 1917, 1919 and 1920.

Diaphnidia provancheri (Borque).

On beech and yellow birch. Barber Point, August, 1920.

Diaphnidia capitata Van Duzee.

Beech and yellow birch. Barber Point, June and July, 1919
and 1920. Very common and breeds on liazelnut in company Avith

Z>. pellucida at Wanakena during June, Jidv and August, 1917.

1919 and 1920.

Reuteria irrorata (Say).

Cranberry Lake, August, 1917.

Orthotyhis viridis Van Duzee.

BarbtM- l\)int, July, 1920.

Orthotylus translucens Tucker?

On yellow birdi. Bjirbei- Point. Julv 21, 1920.
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Orthotylus dorsalis (Provanclier).

Commen and breeds on Salix spp. Barber Point, Plains and
Wanakena, July and August, 1917, 1919 and 1920.

Orthotylus catulus Van Duzee.

AYanakena, August 1-7, 1917.

Ilnacora malina (Uhler).

Barber Point, Wanakena and Plains. Very common during the

summers of 1917, 1919 and 1920.

Mecomma gilvipes (Stal) (Fig. 30, a, female).

Common in somewhat shaded, moist areas upon rank vegetation.

Barber Point, Wanakena and Plains during June, July and
August.

Macrotylus sexguttatus (Provaneher) (Fig. 28, h).

Barber Point, Wanakena and Plains during June, July and
August. The insect was found breeding on aster, Aster nruyniva-

tus, at Barber Point, during July and August, 1920.

Lopus decolor (Fallen).

Common. Barber Point, Wanakena, Conifer, and Plains during

July and August.

Psallus n. sp.

Several specimens, taken at Wanakena, Plains and Barber Point

during July and August. 1920.

Rhinocapsus vanduzeei Uhler.

Very common on rank vegetation along the trails at Barber
Point, Wanakena and Plains during June, July and August.

Plagiognathus politus Filler.

Barber Point, Plains and Wanakena during July and August.

Plagiognathus annulutus Fhler.

Barber Point during July and August. 1020.

Plagiognathus fuscosus Provaneher.

On yellow birch. Barber Point. August. 1920.

Plagiognathus chrysanthemi (Wolff).

Several specimens, taken while sweeping weeds in the old burji

near the Ranger School, Wanakena, July lo, 1920.

Plagiognathus fraternus Uhler.

Conifer, Barber Point and Wanakena <luring July and August,

1920.

r*lagiognathiis s]i. T.

Wanakena and Barber Point. Julv. 1020.
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Plagiognathus sp. 11.

Wanakeiia and Barber Point, Jnly and Augnst.

Plagiognathus sp. III.

Wanakena and Barber Point, July. Knight will discuss this

species and the tAvo forms above when he publishes on the genus
Plagiognathus.

Chlamydatus pulicarius (Fallen).

Barber Point, August, 1919.

Family GERRIDAE
Gerris remigis 8ay.

Common, only apterous forms being seen or captured. This
insect lives in the coves of Cranberry Lake, Oswegatchie River,

and it often congregates in large numbers in pools or slow-moving
parts of streams. It spends the Avinter in the mature state.

Gerris marginatus Say.

Common. Taken on Cranberry Lake, Os\\egatclii(' Rivei- and
Bean Pond. This species is a lacustrine and fluviatiie insect, but
seems to prefer quiet waters.

Gerris argenticollis Parshley.

Taken in the coves of Cranberiy Lake with nuirgiixilus and
biienoi.

Gerris buenoi Kiikaldy.

This is by far the most abundant species of the smaller forms
of the genus living in the vicinity of Cranberry JiStke. Its habits
and haunts are quite similar to that of G. marginatus.

Gerris rufoscutellatus (Latreille).

Very common. Barber Point, Wanakent, Plains, and Conifer.
This insect hibernates over winter in the mature form and is

among the first of the water-striders to appear in early spring.

The eggs are deposited just beneath the surface film of the water
upon floating leaves of aquatic plants, small sticks and other
objects in the water. They hatch in about ten days or two Aveeks.

In an aquarium the first adults appeared thirty-four days from
the time of hatching, but most of the specimens required several

days longer to reach the adult state. Like the other members of

the genus rufoscuteUatns is predaceous and feeds upon small

insects, and insects that happen to fall in the water and are

drowned. Field observations indicate two geiu'rations a year in

the Adirondacks.
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Fio-. .32.— Raiiaira amerivana Moiit. Drawn by ,1. D. Smith.

Metrobates hesperius Uhler.

Very common on Cranberry Lake and the Oswegatcliie Rivei-.

Only the apterous form was observed. Tt is usually taken in com-

pany with the two following species.
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Trepobates pictus (Herrich-Schaeffer).

This species and Rheumatohates rileiji congregate by the thou-

sands upon Cranberry Lake and OsAvegatchie River, It is very
variable in color and size, and occurs almost entirely in the apte-

rous form. One dealated specimen is at hand.

Rheumatobates rileyi Bergroth.

This insect is represented by many color variations, but there

does not seem to be any distinct color variety.

Family VELIIDAE
Microvelia borealis Bueno,

Several specimens, taken at Barber I'oint.

Microvelia buenoi Drake.

Common, collected in Bean Pond (type locality) and in the

beaver meadow at Barber Point. It lives near the shore in quiet

Avaters.

Microvelia americana Uhler.

This species is not very common and lives near the shore of

streams, lakes and ponds. Barber Point, Plains and Wanakena.

Rhagovelia obesa Uhler.

Occurs in the eddies of fSucker Brook at Barber Point.

Family SALDIDAE

Pentacora ligata (Say).

Common on stones jutting out of ^lie water in Sucker Brook
in open sunnj^ places at Barber Point.

Salda coriacea Uhler.

Proulx's Camp near Barber Point, July 22, 1920.

Saldula major (Provanclier)

.

Very common along small streams near Proulx's Camp.

Saldula confluenta (Say) (Fig. 33, a).

Taken on a floating log near Barber Point and along a snu^U

stream at Proulx's Camp.

Saldula orbiculata (Uhler).

Several specimens, taken along a small stream near ProuJx's

Camp. I have also taken this insect on small ponds upon floating

aquatic pbuits several feet fi'om the shore.

Saldula interstitalis (Say).

VtMy ('(inunon at Barber Point, Wanakena and Proulx's Camp.
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Fig. 33.— a, Saldiilu coitjiucnta Say; b, I'cniavora licjala (Say).

Saldula pallipes (Fabriciiis).

Common, collected along the shore of Cranheriy Lake, Bean

Pond and Proulx's Camp.

Saldula separata (Uhler).

Common along a small stream in the vicinity of Provilx's Camp.

Saldula reperta (Uhler).

Taken along a small stream in the vicinity of Proulx's Camp.

Micranthia humilis (Say).

Common near the shore of Cranberry Lake, Wanakena and

Proulx's Camp. The small stream in the cut-over tract in the

vicinity of Proulx's Camp offer the most favorable haunts and

breeding places for the Saklidae. There are numerous small open

sunny and somewhat moist places and many semiaquatic Diptera

and other insects that furnish an abundant food supply. Tn fact

there were many sj^ecimens of tlie Saldidac, both nymphs and

adults, living near this small stream.
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Family NOTONBCTIDAE

Notonecta imdulata Say.

Very common, taken in a stagnant pool formed by floating: logs

at Barber Point and Bean Pond dnring Jnlv. 1917, 1919 and 1920.

• -, -W % ••% -^^ sJifc
•

Fig. 34.— I!chjs(niii(i jlinnivrn Say. Atalo lieariiig oggs miioli

enlarged. Pliotu l)v Drake.
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Notonecta variabilis Ficlun\

Bean Pond and Beaver Meadow, Jul}^ and August.

Notonecta insulata Kiiby.

Tavo examples from Bean Pond, July, 1919.

Buenoa margaritacea Bueno.

Many specimens from Bean Pond, 1917, 1918, 1919 and 1920.

Fie;. 35.— Beuacus [jriscus (Say) : a, dorsal view; h, ventral view. Photobv Drake.

Family NEPIDAE
Ranatra americana Montadon (Fig. 32).

Nymphs and adults, collected during July in Bean Pond and
coves of Cranberry Lake. In Cranberry Lake the specimens were
taken near the shore among a lot of small sticks and other debris.

Family BELOSTOMIDAE
Benacus griseus (Say) (Fig. 35).

Not common, collected in Bean Pond and coves of Cranberj-y

Lake near Barl)er Point.
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Belostoma fluminea Say (Pijr. 8-4, male and eggs).

Bean Pond and Cranberry Lake near Barl)er Point. A specimen

from Columbus, Ohio^ is photographed.

Fig. .HG.— Bcloslonid tl innincd : a. <liiis:il \ie\v;

h, ventral view.

Family CORIXIDAE

Callicorixa praeusta (Fieber).

A long series from Bean Pond, Betner ^Meadow and coves of

Ci-anbej-ry Lake.

Palmacorixa buenoi Abbott.

Cranberry Lake near Barber Point.

Artocorixa scabara Abbott.

Two specimens from Bean Pond, Wanakena.

Arctocorixa compressa Abbott.

Taken in C'ranberi-y Lake neai- Barber Point.



LIFE HISTORY NOTES ON CRANBERRY LAKE
HOMOPTERA

By Herbert Osborn

In connection with studies of the ecology of the Ilomoptera of

t]ie Cranben-y Lake region it was possibk^ to secure a number of

i-eeords on the development of some of the species and, while these

do not cover as long a period of the year as would be desirable

for all purposes, the fact that for many species the summer months

include the main events in the life cycle seems to warrant the

publication of the records even if less complete than would be

desired. From the author's standpoint this appears the more
desirable because there is little probability that circumstances will

permit him to work at periods necessary to complete the annual

life cycles and the facts given here may serve as a basis to facilitate

further studies. Also it is believed that the facts gained may
serve for such appreciation of the injurious phases of the insect

as to encourage working out practical measures for control. In

some instances, if not all, the determination of certain frfigments

of the life history appears to supply a biological basis for the

development of preventive or remedial measures which may be of

service in the protection or conservation of the forest resources.

BIRCH TREE=HOPPER

Carynota stapida Walker

This species (Plate III) often occurs in large numbers on yellow

birch, but its presence would scarcely be suspected since the insect

is so perfect^ protected by form and color that it is hardly

])Ossible to see them even when their position has been noted.

The nymphs occur almost invariably in the axils of small twigs,

mostly on branches of one year's groAvth, the head pressed closely

against the base of the twig, the body lying flat and lengthwise

on the branch, the tail usually toward the tip of the branch

(Fig, k, Plate III). Here they remain apparently immovable

for long periods of time, the food supply being drawn doubtless

from the cambium of the growing twig. They are very commonly
attended by ants, so far as observed all of one species (Form'ca
sangumea Latr. sub. sp. ruhicunda Emery*) ; and by far the easiest

way to locate the nymphs is to look for the ants and note the

nymphs which they are attending. The nymphs appear absolutely

oblivious to the movements of the ants, although the frequent

rubbing and " caressing " which they receive would seem to be

sufficient to disturb them. The nymphs, hoAvever, appear to be

very difficult to disturb, seeming to be glued to the twig, and only

* Identified by Dr. AI. W. Wheeler, Harvard University.

1S71



PLATE III

Bireli Tree-ho])per, C<n\jnt)ta sfupiihi Walk.

u, dorsal view of adult.

h, lateral view of adult.

c, female.

d, adult on twig.

e, male genitalia.

/, female genitalia.

g, egg puncture scars showing eggs and an egg greatly enJarged.

h, i and j. nymphal stages.

k. nymph feeding upon twig.

I, scar on twig resulting from egg deposition.
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forcible action will ordinarily dislodge them. The adults are

almost equally difficult to move (possibly the basis for Walker's

name stupida), no doubt having become fully adapted to depend-

ence on their protective features to escape enemies. The human
enemy is, of course, an entirely negligible factor in the immense
solitudes of the great birch forests and especially in the tree tops,

but the prying eyes of insectivorous birds may well be deceived

by the perfection of the resemblance displayed.

The attraction for the ants lies in the liquid discharge from
the anus, no doubt comparable to the " honey dew " of aphids,

and the constancy of the association would indicate that the ants

make a large use of this food supply during the period of life of

the tree-hoppers. When aphids are also present the same ants

appear to visit either aphid or tree-hopper.

The species was first described by Walker from specimens
received from Canada (?) but with no description of early stages.

Later descriptions by Butler, Provancher and Goding, none of

Fig. 37.-— Yellow bircli twigs showing egg-piinetures (two, three

and four years old) of Varynota sfiipida Walk. Photo by Fivaz.
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which go into details of the life history or habits, have evidently

been based on limited material appearing in collections.

It is not at all strange that specimens have been rare since the

species is adapted to life in a manner which precludes its frequent
collection. In the primitive forest or on all larger trees the insect

occurs probably only on the outer part of branches in the upper
]^art of the tree, or at least far from easy capture by the entomolo-
gist. Only the fortunate occurrence of numerous young yellow

birch trees in a cut-over and burned tract at the State Forest

Camp has furnished the opportunity to note the mode of life and
stages of growth which apparently have escaped the attention of

entomologists up to the present.

Life History

While field observations have been limited to the summer months
and we are, of course, without ocular evidence concerning con-

ditions during the winter months, the fact that the active part of

its life cycle is practically completed between June 1 and Sep-
tember 1 makes it possible to detail the life cycle w4th entire

confidence. The remainder of the year from egg deposition in late

summer till egg hatching in late May must be passed in the egg
stage within the twigs of birch. The earliest date of egg hatching
is not known, but Dr. Drake has observed A'cry young nymphs,
evidently first instars, as early as May '-iO and nymphs of third

or fourth instar are found by July 1. The earliest adult female

noted in 1920 was July 13 and the first male July 16. So we may
conclude that the period of development from egg to adult is close

to six or seven weeks. The rate of growth is not entirely uniform
or else the eggs of different clusters hatch at different times as

nymphs of many sizes and different instars have been noted during
the first two weeks of July w'ith stragglers as late as the first

week in August and adults have been emerging from July 13 to

as late as the 29th. Adult females appeared July 16, but mating
activity was not noted until July 23.

Emergence of adults from nymph case appears to come in the

early morning, such emergence being noted from the 17th to the

19th and between eight and ten. One individual, a male, which
was followed most closely, had split the nymph case along the

dorsal line of head and prothorax when observed at a little before

eight o'clock in the morning. It was attached to the underside of

the petiole of a leaf with the head toward the tip of the leaf and
in a position with reference to the twig which would place it

nearly head downward, attachment to petiole being entirely by
the tarsi of the nymphal case. The head, pronotum and base of

abdomen were exposed, as also the forelegs, and the wings were
out but scarcely longer than the wing pads, their tips being folded

under. The pronotum w-as no longer than in the last instar nymph
and did not expand until after expansion of the wings. In this

condition the insect remained fairly quiet for a time, as if resting
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after the initial effort of exclusion. The color at this period was
pinkish, wings and pronotum first appearing colorless, with expan-

sion later darkening to normal dark brown color. At nearly 7 : 55

the insect became active, grasping the petiole Avith its forelegs

and the nymph case with hind feet, wnthdrawing the abdomen from
the case and turning at right angles to the deserted skin. Mean-
while the elytra and wings Avere expanding rapidly enlarging at

base to full width and unrolling toward tip, the extreme tip being

the last to lose its pink color and to acquire the natural symmetry
of the adult elytron. At eight the elytra and -wangs were fully

expanded and the pronotal expansion started and five minutes
later the wings were fully out in nearly natural position and the

pronotum partially expanded at base and tip, with a distinct con-

striction near the tip. At 8 :08 faint indication on spots on head

and base of pronotum could be seen, the coloration lying toward
the head end but the elytra at this time was entirely transparent.

At 8 : 10 the pronotum was nearly expanded, the base and tip

nearly normal, but deeply hollowed at the middle and the tip

reaching only to the tip of the abdomen, the following two minutes

marking the beginning of coloration of the base of the elytra, the

further extension of pronotum which is still constricted somewhat
midway and nearly colorless. At 8 : 15 the constriction of the

pronotum was nearly gone and a minute later entirely so, the

structure reaching its mature form and reaching nearly to the

i'\\) of the elytra. At this time the elytra nearly covered the wings,

the latter at first drooping below, the elytra gradually drawing
up closer to the body and assuming the normal position at rest.

At 8 : 20 the coloring became more noticeable, the costa darkening

and the pronotum becoming a pinkish red, the eyes dark red and
all traces of the pronotal constriction are gone and thus the insect

is fully normal except in color ; and at 8 : 22 it walked about quite

actively with apparently xf^vy free use of the legs which a few
minutes earlier were flabby, helpless structures. The head has

become bluish white; the further change noted in this specimen
concerned simply the color, which at about 10 had become dark
brown, the nearly normal hue for average specimens.

The first indication of mating was July 28, on a tree in the

open with the male clinging to the back of the female but not on

center; July 29, male and female were on same twig end to end.

but no evident copulation; August 31. many males noted resting

on females but none were seen in coition. The prenuptial atten-

tions are apparently quite extended and the males rest uniformly

on the side of the pronotum of the female, the feet of one side

closed beneath the border of the elytra of the female. Often two
males are seen attached to one female but seemingly oblivious of

each other. They have no attachment to the twig and the female

walks readily up or doAvn the twig. As they are almost invariably

accompanied by one or more attendant ants, the moving mass
presents a very grotesque appearance. In some instances three
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and even four males Avere seen attached to or clustered around a

single female.

Actual egg deposition was not observed but newly laid egg

masses, which must quite certainly be connected with this species,

were found in twigs sent to me from Cranberry Lake after mj-

return to Columbus. These are laid in two masses diverging from
a central line and with the ends of the eggs scarcely below the

level of the bark. The position of the egg masses is indicated in

the figure (PI. Ill, fig. g).

Unquestionably the eggs must remain in the twigs over winter

for hatching in spring or early summer.
The smallest nymph observed was 3 mm. in length, with the

head very short as seen from above ; the pronotum was somewhat
curved forward between the eyes; the anterior part depressed

and the posterior part elevated. The crest was slightly elevated,

much less so than later. The apex half way upon the mesonotum

;

the mesonotum of equal length, forming about a half cylinder.

There are no wing pads but the hind quarter of the mesonotum
is slightly produced at lateral border. The abdomen is short,

roundingly narrowed to terminal segment, which is cylindric, about

one-half longer than thick. The legs when contracted do not

show from above; the tibia flattened and in natural position at

rest are scarcely visible.

The largest nymph is 7.5 mm. long and about one-half as wide;

broAvn-gray, mottled distinctly Avith white. The head is scarcely

visible from above and with the eyes is as Avide or a trifle wider
than the pronotum. The pronotum is elcA'ated, the central portion

rugose, the posterior border produced into an acute process ex-

tending over to the meso- and on to the base of the metanotum.
The raesonotal Aving pads reach the second abdominal segment and
OA'erlap the metanotal Aving pads AA^hich reach about the same point,

the hinder border paralleling the mesonotal pads. The abdominal
segments 2-7 have a pair of short depressed spurs near the middle
line and close to the hind edge. Beneath it is distinctly flattened

and the A'enter is greenish.

The deposition of eggs in the tAvigs or small branches, mostly

in the cambium, results in a distorted groAA'th. the character of

AA'hich is quite evident from comparison of scars of different ages

(Fig. 37) measured by the age of twig or branch. Eggs are

mainly, if not entirely, deposited in twigs of the previous year's

growth and the result of the first year's groAvth of new tissue is

a deep fissure Avith protruding lips on the side, the central strip

of bark apparently liaA'ing dried up and broken aAvay. Another
year's growth fills in the fissure and still further enlarges the bulb-

like swelling of the tAvig and later years add thickness to the SAvell-

ing with the growing branch, perhaps ultimately obliterating the

scar entirely but in some instances quite cAadently causing a

Aveakened spot that may result in the breaking of the branch.
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Tin* economic importance ol" these insects is dependenl upon
the al)iin(lance in Avliieh they occur, and from the amount of

damaf^e done to a nnmber of the trees at the Summer Cam]) it is

evident that in abundance they will cause very considerable injury.

Tlie damage is of two kinds

:

The first, that resulting from the sucking of the sap from the

trees by the nymphs, a result which may be quite severe, especially

if the nymphs occur as has been observed, by several hundred on a

single small tree.

The second kind of damage is that due to punctures made by
the females in depositing eggs and this damage, as indicated

above, depends lai'gely upon the size of the branch or twig which
is attacked.

Natural Enemies

We have not obsei-ved any natural enemies that could be con-

sidered of any special value in reducing the numbers of the insects.

The ants, which are constantly in attendance upon the tree-

hoppers, are unquestionably seeking the secretion which they use

as food and, if having no other relation to the hopper, must be of

service to them in keeping other insects away. We have observed

no birds feeding upon the insects nor have we found hoppers in the

webs of spiders. One female was found with the contents of the

abdomen eaten out, but it had the appearance of having been
attacked by some species of fungus. However, no general attack

of this kind has been observed and it seems evident that the

natural enemies are of little account in the matter of control.

It is difficult to suggest any control measures which could be
thought of as of service in any large way as applied to the forests,

but for individual trees under observation it would be a simple
matter to trim the twigs containing egg punctures during the fall,

winter or early spring, although the newly formed punctures are

too inconspicuous to be found without some careful examination.
From the evident inclination of the females to cling closely to

the trees on which they develop it would seem quite possible to

beat them from small trees but in that case they would no doubt
seek other trees in the same locality, and the plan cannot be recom-
mended as of any value except for individual small trees in parks
or private grounds.

ASPEN TELAMONA
Telamona barbata Van Duzee

This Telamona is a fairly common species on aspen, but less

abundant than the birch tree-hopper. Nymphs were taken July •'»

and adults (males and females) first noted July 19th. While not
agreeing in all details this seems best placed in harhata, though
rasembling redivata, which according to Funkhouser occui-s on
basswood. In this form the crest of pronotum has a short eleva-

tion at apex of crest, drops a little and runs in straight descending
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line to posterior concavity, while rcclivaia is figued as straight

from ti}-) to concavity.

TAvig scars, Avhicli from association are quite certainly to be re-

ferred to this species, show tAvo adjacent curved scars of the usual

membracid type. Previous years' punctures on one or two year

old twigs are uniform, almost circular, with the surface of healed

part deeplj' blackened and with a narrow fissure at center. Older

deformities show much swelling and distortion. A group of these

scarred and deformed twigs or branches all apparently to be

referred to this species are shown in Fig. 15, photographed by
Fivaz from twigs collected at the Forest Camp.
Aspen is of too little commercial value to make this an im-

portant species and unless it is found to attack other forest trees

of the locality it may be considered for this particular region as

of little consequence. With other trees involved or with com-

mercial use of the aspen wood the species would at once assume

economic importance.

WILLOW LEAF=HOPPER

Idiocerus suturalis Fitch

This insect was frequently observed on willows near the camp
site, Barber Point, during the summer. Immature forms, col-

lected on willow and reared in the insectary, emerged as adults

July 12. The species also occurred in considerable numbers on

aspen (camp site) during the first week of July and for several

days later. The nymphs, mostly of the final instar, present con-

siderable variation in markings, usually showing from two to

four black spots on the margin of the vertex between the eyes, the

inner ones round or slightly angular, the outer ones near the eye

elongate— triangular or squarish. In some individuals, other-

wise apparently identical, there were two rows of quadrate black

dots running the length of the body.

The nymphs live on the leaves, move about quite actively, occa-

sionally jumping if disturbed. The leaves show numerous
blackened or browned spots which are apparently due to the feed-

ing punctures. A few badly infested leaves were entirely brown.

ASPEN LEAF=HOPPER

Idiocerus lachrymalis Fitch

Adults and nymphs (Fig. 38) were collected on aspen July 2.

1920, the latter with head markings resembling mature forms with

two large black spots, borders next eye. two small round spots near

hind border and spots in hind border, tAvo large transverse spots on

pronotum, a large black spot rounded behind, divided by narrow

line, on mesothorax ; base of metathorax between wing pads black

;

margin of abdomen dark, leaving ovate central disk greenish

;

below black margined, disk of abdomen greenish, segments five

to seven black.



Life llisl(j)\ij Nolcs of Cnmhcrvy Luke Uoinopfera 93

Fig. 38.

—

Idiorerus larhrytnartH Fli : «, adult female; h, nymph.

Specimens of last instars were caged on Julj^ 2 and issued as

adult during the night of July 4th or the morning of July 5th.

(See Fig. 38.)

SCARLET LEAF=HOPPER OF PINE

Empoasca coccinea (Fitch)*

In the very brief description given by Fitch which reads

"Scarlet Empoa, E. coccinea. Scarlet red, immaculate, pectus and
venter orange, elytra brownish-pellucid. Length 0.10. Taken on
pines No. 829, male." there is no mention of economic importance
nor hint as to the abundance of the species. Since Fitch's time

it would seem that the species has been very rarely taken so that

it is a matter of some interest to find the species occurring in

great numbers on white pines in the Cranberry Lake region. As
both adults and nymphs have been secured from this host plant

and nymphs from no other it is safe to conclude that it has close

restriction to the white pine or at most may occur on closely re-

lated species. Collections of the adults were made by Drake in

1917 and during the present season we have taken them in large

numbers both by beating and sweeping, especially in late July,

at which time the nymphs were noted in greatest numbers.
The nymphs which were mainly in the last instar have the

general appearance of the Empoasca nymphs are dark green in

color closely resembling the pine leaves in tint and have a length

of 2.75 mm. to 3 mm. The head is short, broad, subtruncate in

fi-ont, the vertex depressed with two oblique furrows forming a

* The species is included in Gillette's monograph under the genua
Typhlocyha and he copies Fitch's description and states that he had not

seen specimens and did not know of a determined specimen in existence.
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broad V. The wiTi<;' i)ads extend to tlie lliii'd abdouiiiial segment
and are paler tlian the body, the seutelhini is tinged witli yellow
and the abdominal segments 1-5 are bordered on the hind margins
with brownish. The coxae and base oi' tlie abdomen beneath are

tinged with bine.

KENNICOTT'S LEAF=HOPPER

Thamnotettix kennicotti T^hler

The nymphs of this species (Fig. 39) were taken freqnently

during July and earl}- Angnst nsually fi'om sweeping hard maple
undergrowth or seedlings, and the first adult observed For the

season emei'ged from a nymph in cage August 8.

Fiff. 39.— Thamnoicltix ketnticotti Ulil

:

last instar nymph.
(/, luliill female: /), laal

The nymphs were svipposed at first to be Mesamia viteUlna,

adults of this species occurring frequently in the same association.

Moreover, these nymphs agree very closely with Ball's brief de-

scription of the nymph of M. vitellina.

Nymphs in confinement survived well on leaves of maple, feed-

ing perhaps most frequently from the petiole, one specimen
being kept alive from July 19 to August 8 with occasional supply

of fresh leaves.

The nymph of the last instar is about 4 mm. long. The head is

distinctly angular and nearly at right angles with front, somewhat
flattened and without depressed areas— a little longer than the

prothorax and the angle to the front obtuse. The wing pads reach
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to the second abdominal segment and are wider than the abdomen.
The abdomen narrows from the second segment and in full fed
individuals is quite long, tapering gradually to the rather acute

The color is white or yellowish white, minutely dotted with
brown or blackish in a definite pattern for the abdomen but with
rather scattered spots on the thorax. There are lateral patches
on the pronotum, a median patch on the line opening on the meso-
thorax and meta-thorax and converging stripes on the abdomen
starting from the sides at the base and meeting on the third seg-

m.ent continuing as median stripes to the sixth, which is entirely

dark. The seventh segment is paler than the sixth and the apex
with bristles. The body beneath is all white, the cheeks are
partially dotted with blackish, the legs are entirely Avhite. The
beak extends to the second pair of coxae.

SLOSSON'S ELIDIPTERA

Elidiptera slossoni Van Diizee

This species (Fig. 40) presents some very interesting features

and furnishes a hint as to the habits and life history of other mem-
bers of the genus which should make it possible to add much of

interest in their study.

Hitherto the genus has been represented quite sparingly in col-

lections and so far as known to the writer nothing has been pub-
lished as to their life history or habitats.

In 1917 a number of adults and nymphs were taken by
Professor Drake and sent to me for identification. Additional

specimens have been secured the past season and the data now

Fig. 40.— Elidiptera slossoni Van D. : a, adult; h, liead, pronotum
and scutellum dorsal \ lew — nui'/li enlarged; c, male genitalia; d.

nymph of last instar.
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available warrants a record of parts of the observed cycle and
quite certain inferences as to other phases.

The adults (Fig. 40) appear in July or early August (one taken

July 19, 1920, by Mr. Fivaz) and evidently while recentty emerged
are found in crevices of rotten wood or under bark of spruce

stumps. At time of mating the}- probably take wing and the

females no doubt seek out new and favorable dead trees for egg
deposition. Drake reports that a number of the nymphs and
adults were found in a spruce stub, 18 or 20 feet high and about

10 inches in diameter, and which had been dead several j-ears*

The eggs must certainly be laid on or under the bark, doubtless

on trees or stumps in process of decay and where the nymphs
develop.

The nymphs occur in the soft decaj'ing tissue of dead trees

between bark and wood or in crevices of rotten wood. Their food
is presumabl}^ derived from the juices of the decaying wood tissue

or fungi and this probably at a favorable stage of decomposition

during the second, third or fourth year after the cutting of a tree

or under natural conditions during the same period after death
or injury of a tree from accident or natural causes. Many large

nymphs and adults have been taken in quite rotten pine and
spruce, Barber Point, 1917.

The nymph shown in the figure (Fig. 10), the only stage yet

found, was taken in early August along with fresh adults and
reared individuals show that nymphs mature and adults emerge
about August 1.

The nymphs show the head characters of the adult with the

vertex proportionately a little wider, slightly wider than long

;

the pronotal carinae are prominent, the median one disappearing
anteriorly; the inner ones curved outward behind, and the lateral

ones nearly paralleling the margin. On the mesonotum the five

carinae diverge slightly from before backward and the median
one is forked posteriorly. The metanotum has three carinae

within the bases of the wing pads, corresponding with primaiy
venation. The abdomen is nearly as wide at base as the thorax,

broadly ovate behind the segments rather short, six segments being
visible.

The body is decidedly flattened, similar to many other insects

living under bark. The color is gray-brown with a darker median
stripe and border. Length, 5 mm. ; width, 2.4 mm.

It may be noted that all recorded American species of the genus
are from localities where conifers are found and association with
this food supply seems possible. It seems reasonable to expect,

therefore, that many other species will be found to have a similar

habit, perhaps associated with particular species of Coniferae
such as larch, fir, southern pine, cedar, etc., and special attention

to collecting where such opportunity presents may result in some
interesting material and a great enrichment of collections. Aside
from the biologic or ecolosric interest attached to the sDecies. there
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is perhaps little of importance to the species as there is no evi-

dence that it can cause injury to growing trees and the effect of

its feeding upon the decaying tissue of fallen timber is entirely

negligible.

PINE CHERMES
Chertnes pinicorticis Fitch

Many years ago Dr. Fitch recognized this species (Fig. 42) as

injurious to pine and indicated its potential possibilities as a forest

pest. Since the time of his publication the species has shown itself

at many localities and frequent intervals to be capable of serious

Fii;-. 41.— Pine bliolit (Chernies pinicorticis Fh.) showing apliids

clustered on twig. Photo hv Fivaz.

injury to pine trees and it deserved attention in any discussion

of insects connected with forest problems. The species was ob-

served on a number of small trees in the vicinity of the summer
camp and in some instances in sufficient numbei*s to be counted

injurious. If in large numbers on older and larger trees they

were too far from observation to be recognized. In nurseries at

the Ranger School it is frequently a very serious pest.

The infested trees are readily recognized by the appearance of

numerous small flecks of white cottonv material covering the

bodies of the insects and adhering to the bark especially around

the bases of the branches or in the axil of the twigs. They do not

occur on the leaves but the twigs, branches and even the trunk
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nia.y be thickly dotted Avith little thin white tufts. The white
cottony secretion consists of wax filaments secreted from glands
on the upper surface of the abdomen and may be readily separated
from the insect by touching with a needle or brush or dissolved

away by application of creosote.

Since the description by Fitch the species has been studied in

Iowa by Osborn ('80) in Illinois by Storment and in Maine by
Patch and referred to bj" other writers. The more essential points

in the life cycle with reference to control may be stated briefly

as follows:

The winter is passed in egg stage and in part by adult wingless-

asexual females. The progeny of early spring broods develop-

ing first from stem mother are wingless oviparious but about May
there is a generation of winged individuals that by a general

fight serve to scatter the species in all directions. The later sum-
mer generations are wingless and wingless oviparous females pro-

vide the eggs which are destined to survive the succeeding winter
and produce the stem mothers for the succeeding season. The
cottony covering protects them fairly well against sprays unless

driven with such force as to dislodge them and this may be done
for lawn trees where water pressure is available by drenching
the trees with a stream of water as Avell as with a contact spray,

Fig. 42.— Pine leaf Cliernies {Chennes _pitiifoliae) showing posi-

tion in egg deposition. Note egg masses in front of insect at several

points. Photo by Fivaz. (See note, p. 104.)
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although the latter if under equal pressure might have added
advantage of killing the insects and preventing a return of pests

by development of new generations from chance individuals sur-

viving the spray.

In extensive forest areas or in large parks w^here direct applica-

tions are impracticable or impossible it may be advisable to cut

the badly infested trees and burn the infested branches and twigs

to prevent them from serving as centers for the multiplication

of the insect and their distribution to healthy trees. This has the

further advantage of directing the natural enemies which on the

whole are the main factor in preventing wholesale damage by the

pest to those trees that are less infested and thereby reducing the

numbers of the pest. Care in freeing nursery stock by spraying

or fumigating before planting should serve to prevent some of the

damage in newly planted forest areas.

Natural enemies that have been noted are chrysopas, syrphids

and mites; and these play an important role in reducing the num-
bers of the pest.

THREE=SPOTTED PSYLLIA

Psyllia trimaculata Crawford

Psyllia astigmata Crawford

This species (Fig. 43) is a very conspicuous feature of the

locality, both nymphs and adults appearing in such numbers and
distributions as to attract attention.

The nymphs were first noted as abundant on the Fire cherry

[Prunus pennsyJvanica) where the white cottony or woolly masses

covering the bodies of the insect and occurring on the under
surface of the leaves formed a very conspicuous object. (See

Fig. 44.)

Nymphs observed July 3 were in final instar and adults were

observed emerging July 7. All adults noted July 7 and 8 were

males, and agreed closely Avith descriptions and figures of

astigmata Crawford, for which no larval history has been recorded.

The woolly nymphs bear close resemblance to P. fioccosa Patch

described from alder, but adult characters appear to be sufficient

to separate the two species. While a very few scattered nymphs
have been well resti-icted to the fire cherry so this may be counted

the preferred if not the only host plant. Early nymphs have not

been observed but undoubtedly occur and develop during June,

probably hatching from eggs which have wintered in buds or bark.

Nymphs of the last instar are light green, the wing pads whiti.sh,

broadly ovate, the head short, wider than long, as wide as pro-

thorax. Antennae with terminal segment and apex of preceding

segments, 5-6-7, black, .3-4 tinged at tip, 1-2 pale. Ocelli

close to eye, dark ; eyes blackish
;
pronotum short, beak light yel-

lowish, dark at tip ; wing pads of mesn- and meta-thorax expanded,

wider than abdomen ; abdomen as wide as long and sub-truncate
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Fig. 43.— Fsyllia triniaiulato Crawford: a, adult female dorsal

view; b, fore wing; c, female; d, male genitalia; e, nymph of last

instar with floccnlent mass removed.

behind, bearing a large mass of floeeulent waxy filaments, easily

detached but when the insect is moving giving the appearance of

animated bits of flutfy cotton. The appearance of these cottony

masses is well shown in the photo plate (Fig. 43). There are

long whitish bars on the margin of wing pads and abdomen ; the

legs with few hairs.

Adult males were appearing fairly common July 7 and 8 and
females on the 8th and 9th. Nymphs were still present on fire

cherry July 20 but practically all have emerged as adult and very
few of the cottony masses remain as compared with a week earlier.

Many of the adults collected on fire cherry as well as from other

vegetation have the orange red or red markings given as char-

acteristic of 3-macnlata, later appearing adults seeming to furnish

a greater proportion of the red marked individuals. Extended
search for nymphs has failed to show any on alder or other plants

on which adults are common. On August 1 no nymphs were to

be found but occasional tufts of the cottony secretions and molted
skins were still hanging to the leaves.

Adults taken July 28 from cherry— agreeing in every detail,

except color, with earlier specimens— are nearly all deep blood

red on the dorsal lobes of pro- and meso-thorax. As earlier col-

lections and reared specimens for the eai'ly part of the month
were less distinctly marked it appears probable that the different

coloration is a seasonal feature due possibly to later maturity in

nymphal stage, or to difference in temperature or other conditions
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at time of emergence. No evidence that there is change in color

after individnals are once fully mature was found as uncolored

specimens kept in confinement either if bred or collected from
trees showed no decided change of color when kept several days

with food supply.

Adults both with and without the bright red marks have been

taken in large numbers from a great variety of trees, including

Fig. 44,— Psyllia Irimaculaia Crawford: leaves (taken from fire

cherry in field) show nymphs covered with flocculent masses. Photo

bv Drake and Fivaz.
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birch, willow, aspen, maple, and on none of which have the floccii-

lent nymphs been seen alive. Those taken on Prunus have the

thorax of yellowish white or light greenish with three prominent
orange or red spots on the three lobes ; the abdomen is green ; tip of

npper genital valve, tarsal spurs, claws and antennae, except at

base, are black ; eyes black. The evidence given in brief above

seems to warrant the conclusion that P. astigmata, as suspected

by Crawford, is only an uncolored form of P. macuhita and as

P. maculata has priority, the former species becomes a synonym.
It seems also fair to infer from the seasonal history and the

habits of related species that eggs are deposited in fall, probably

in or around the buds of fire cherry, where they remain till the

following summer when they hatch, and develop as the cottony

covered nymphs of June and July.

XOTE REFERRiya TO FIGURE 42

Chermes pinifoliae Fitcli. This species, illustrated in Fig. 42, page 100, is

not discTissed in detail, our observations being quite fragmentary, but it may
lie mentioned that females ovipositing on pine leaves were seen to extrude
eggs and, after laying a mass of 35 to 40 eggs, to turn around and deposit
another mass, proving very definitely that Fitch's conclusion that eggs were
not extruded but held within abdominal walls, the dead insect adhering to the
leaf, is not the rule for the species.



CONTRIBUTION TOWARD THE LIFE HISTORY OF
GALEATUS PECKHAMI ASHMEAD

By Carl J. Drake

This curious and interesting American insect was described by
Ashmead (1887, p. 156) as Sphaerocysta peckhami from two speci-

mens collected near Milwaukee, Wisconsin, by Prof. Geo. W. Peck-
ham. A number of years later Van Duzee (1889, p. 5) records
the insect from an island in Muskoka Lake, Canada, and transfers

it to the Genus Galeatus Stal, where the species correctly belongs.

In regard to its habitat Van Duzee (/. c.) says: "Swept from low
weeds— probably a dwarf vaccinium or a species of aralia, wliich

were growing close together— among pines on a rocky island
"

(collected between July 25 and August 3, 1889).
Uhler* (1904, p. 362) greatly extends the range of G. peckhami

and lists the insect from Las Vegas, Hot Springs, New Mexico
(collected by Schwarz and Barber, August 3, at an altitude of

about 6,770 feet). Bueno (1915, pp. 278 and 279) enumerates
the species among the insects taken in beech drift of Lake Superior
at Marquette, Michigan, in July by jMr. John D. Sherman, Jr.

The latter lot contained thirty-two specimens, which seems to indi-

cate that the insect must have been migrating in considerable

numbers. The species has recently been reported from Maine
(Parshley, 1917, p. 55), New Hampshire (Parshlev, 1916, p. 105)
and New York (Drake, 1918, p. 86). Dr. H. H. Knight has
kindly sent me a few specimens from Duluth, Minnesota. In
addition to most of these records Van Duzee (1917 b, p. 216)
catalogues the insect from Manitoba and Uhler (1896, p. 265)
also records the species from Japan.
During the past summer (1920) Dr. Osborn and the writer

found the insect breeding in great numbers upon aster, Asier
macrophylius L., and boneset, Eupatorium sp. {fide Dr. H. P.

Brown) on the summit of Crataegus Hill, Barber Point, during the

last week of July. At this time all the nymphs had attained the
mature state. A careful examination of the ventral surfaces of

the leaves of the asters revealed the cast-off skins of four different

instars still clinging to the leaves. The skins of the last three
instars were in almost perfect condition and the figures and
descriptions of the nymphal instars have been made from these

cast-off skins.

The eggs of Galeatus peckhami Ashm. are almost entirely

inserted in the stem of the host plant, usually somewhat near the
surface of the ground, upon which the insects are feeding. They
are generally placed singly (Plate IV, Pig. e) and in no definite

" Horvath lias rpceiitly desorilied tliis form from New ilexico as a new
species of galentus.

[10.51
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order in the stems of the plants. Only a small portion of the egg
or the neek-like structure and cap protrudes from the plant.

However, occasionally two or rarely three eggs are inserted in the

same slit or egg puncture. Sometimes five or six or even a dozen
eggs may be laid in rather close proximity to each other. They
are deposited during the latter part of July, August and Septem-
ber. In proportion to the size of the abdomen the eggs are quite

large and only a few fully formed ova can be contained within
the body of the female at the same time. This probably accounts
for the long period of egg-deposition. There is but a single genera-
tion a year in the Adirondacks and field observation indicates

conclusively that eggs, which are laid during the latter part of

the summer do not hatch until the following spring. Asters, in

which eggs had been deposited in the stems in the field, were trans-

ferred to small pots and placed in the laboratory at Syracuse.
Adult males and females were also carried to Syracuse on the host
plants, but all died during the latter part of September and Octo-
ber. The plants were destroyed by mildew during November and
December. The eggs, which had been deposited during July or

later, failed to incubate in the laboratory, but seemed to have
remained in a living state until they were destroyed by desiccation

of the stems of the asters a feAv weeks after the plants had been
killed by the mildew.

The egg (Plate lY, Fig. e) is slightly curved, from .7 to .8 mm.
long and about one-third as wide. The cephalic end is distinctly

neck-shaped and closed by a round cap or lid. The color varies
from brown to dark brown or black, usually considerably darker
on the cephalic half and Avith a much lighter cap.

Number of Instars: Exuviae, representing four different

instars, were found clinging to the ventral surface of the aster

leaves during August. This material seemsr to indicate fi^'e instars,

but the cast-off delicate skins of the younger nymphs were badly
mutilated and in no condition for a drawing or detailed descrip-
tion. The cast-of¥ skins of the last three instars were very common
and many were in almost perfect condition. Although I have
assumed five instars, I am not positive whether there are four or

five nymphal stages.

Second Instar?: Antennae stout, clothed with a few long setae,

the third segment about a third longer than the fourth. Head
with five slender bristle-like spines. The spines along the margins
of the thorax and abdomen, also median erect ones, slender and
bristle-like. The spines on the head are located in this instar

and also in the others as in the adult insect. The spines on the

thorax and abdomen are placed as in the two following instars

(the position and location described in next instar), but some
are wanting in the last instar. Some of the bristle-like spines on
the abdomen are double (tAvo arising from almost the same base).

Nine abdominal segments Aasible above. General color testaceous,

with A'ery fcAV or no bi'OAvnish markings.
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Third Instar? (Plate lY, Fig. k) : Cephalic spines moderately-

long blunt, the median one usually a little longer than the others.

Antennae stout, the third segment about one and three-fourths

times the length of the fourth. Outer margins of pro-, meso-, and
metathorax on each side armed with a long spine ; the middle of

both pro- and mesothorax with an erect spine on each side of the

median line. Abdominal segments two, three, four, five, six, seven

and eight armed on each side near the postero-outer margin with

a long spine, the ninth segment with two long spines ; segments
two, five, six and eight each armed with an erect spine on the

median line, usually two or three oi- all these spines with a double-

pointed tip. The spines in this instar are rather stout and blunt.

Length, 1.1 mm. General color testaceous, with a few small

brownish spots.

Fourth Instar? (Plate IV, Fig. i) : Spine on head thorax and
abdomen arranged as in the preceding instar, but all much longer

and pointed. Body and spines sparsely clothed with moderately
short spine-like structures with a bulbous or knobed tip. Antennae
with the third segment a little less than twice as long as the fourth.

Mesothorax distinctly larger than in the preceding instar. Length,
1.65 mm. General color testaceous, with small brownish areas at

the base of some of the spines. Spines more or less brownish.

Last Instar (fifth?) (Plate IV, Fig. /) : In this stage the

spines on the head and thorax are longer than in the preceding
instar. The spine-like structures with bulbous tips are also a little

longer and more numerous. (Plate IV, Figs, h and i.) Pronotum
large, the posterior process subtruncate. Mesothoracic wing pads
large, somewhat leaf-like, projecting on the fifth abdominal seg-

ment and completely covering the metathorax and metathoracic
Aving pads. Abdominal segments two and three with the marginal
spines wanting, also spines along margin of metathorax. Spines

along the median line of the pro- and mesothorax and median
spines of abdomen, especially prothoracic ones, with raised some-

what bulbous areas at the base. Antennae slender, clothed with
several setae, the second segment twice the length of the fourth.

Occasionally, one of the spines on the head or abdomen are double

(two spines arising from almost the same base). A couple speci-

mens in both the fourth and fifth instars have been found with an
extra spine on the head (six spines) and one or two extra on the

abdomen. As a rule, however, the number of spines seem to be
quite constant. Length, 2.8 mm. General color testaceous, varie-

gated with brown or fuscous. Spines more or less brownish.

The adult of GaleaUis peckhami is only known to occur in the

macropterous form. Several Palaearetic species are found in

both brachypterous and macropterous forms. The head normally

bears five long spines and it is very rare that one finds an indi-

vidual Avith six spines. The posterior extension of the pronotum
is somewhat inflated and the median carina is well developed. The
hood is rather high, not broad and covers the base of the head.
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TJie laleral caviiiae are eiionuoiisly developed, somewhat ovoid in

outline and form sort of a discal hood-like structure. They extend
considerably above the median carina, with the front margins in

contact with each other, the posterior ones distinctly separated,

and each constricted near the middle above. The areolae of the

hood, carinae, paranota, posterior extension of pronotum and
elytra are very large. The nervures are brownish or fuscous, the

areolae are mostly hyaline, sometimes a few slightly clouded. The
length varies from 4.2 mm, to 4.5 mm.
Four predaceous insects, Podisus serieventris Uhl. Podisus

modest us DalL, Nahis rufusculus Reut. and Nahis roseipennis

Reut. were collected on the same plants with G. peckhami. In fact

the eggs of Nahis rufusculus were found in stems of the asters near
the eggs of G. peckhami. Two associated forms, Macrotylus sex-

guttatus Prov. and an undetermined aphid, were feeding and
breeding in considerable numbers on the same asters. The insect

lives in dry and somewhat open places ; it was only taken on the

crest of this small hill and seemed to be very locally distributed.

It is not know whether the adults survive the winter or not. Data
seems to indicate that the winter is spent in the egg stage.
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PLATE IV

Galeatus peckhami Ashmead
Fig. a, dorsal view of adult.
Fig. h, lateral view of adult showing pronotum and head.
Fig. c, male genitalia showing claspers.
Fig. d, ventral Aiew of female genitalia.
Fig. e, eggs in stfm of aster. Part of the stem has Ijeen removed to show
how deeply eggs are int*erted in plant. Note how- stem is slit for the inser-
tion of an egg.

Fig. /, dorsal view of last nymphal instar (o instar?).
Fig. g, large spine of last instar greatly enlarged.
Fig. h, small bullx)us-like or spine-like process with knobl)ed tips (from last

instar). These structures are found on the body and large spines (greatly
enlarged) of larger nymphs.

Fig. i, dorsal view of nymph of thirds?) instar.

Fig. /. dorsal view of nymph in next to last instar (fourtli instar?).
AsHMEAD, William H.
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Plate IV.



THE LIFE HISTORY OF THE BIRCH TINGITID,

CORYTHUCHA PALLIPES PARSHLEY

By Carl J. Drake

The yellow birch tiiigitid made its appearance under three differ-

ent names— viz., pallipes Parshley. cyrta Parshlev and hetuJae

Drake— in the same paper by Gibson (1918, pp. 69-10o) on the

study of the Genus Corythucha Stal. According to pagination

pallipes has page-priority and is the valid name for the species.

Parshley (1920, pp. 28 and 29) has recently pointed out the fact

that cyrta and dctulae are identical. Dr. Parshley has kindly

loaned me the type series of palJipcs and cyrta and we are fully

convinced that cyrta and hetuJae are not only specifically the same,

but also synonymous with pallipes. Although cyrta and hetulae

can be connected up in the type series, Gibson (I. c, p. 86) failed

to observe this identity. Lack of food-plant data and a series

showing variability accounts for the original failure to note the

kinship of pallipes and cyrta.

The yellow birch tingid is undoubtedly the most common species

of Heteroptera living in the vicinity of Cranberry Lake. It seems

to show a decided preference for yellow birch, Betula lutea

Michx. f., but it is also very common on white birch, Betula alha L.,

beech, Fagiis grandifolia Ehrh. and ironwood or hop hornbean,

Ostrya virginiana Mill. K. Koch. Dr. Osborn noted a young
mountain ash, Pyrus americana (Marsh) DC. badly infested by
pallipes at Barber Point in July. The writer also found the insect

breeding on mountain maple, Acer spicatum Lam., soft maple,

Acer saccharinum L., hard maple, Acer saccharicm Marsh, and
striped maple or moosewood, Acer pennsylvanicum L., but the

species seems to breed only occasionally «nd never in large num-
bers on maples. The type series of pallipes (1918, Parshley in

Gibson, p. 86) were collected on an introduced willow, Solix siehol-

diana, at Stanford. Connecticut, by Mr. W. E. Britton. I have

seen several other specimens, bearing the same date, locality and
food-plant, that must have been collected with the types by Mr.

Britton. The number of specimens would seem to indicate that

the insect must have been at least feeding and perhaps breeding

on the introduced willow. The insect has not been observed to

feed or breed on the willows (growing near badly infested birch

trees) in the Cranberry Lake region. Parshley (in Gibson, 1918,

p. 85) also states that this insect (under cyrta) has been taken on

sphagnum, but does not list this as a food plant. Two or three

published records report Corythucha juglandis Fitch upon birch,

but these probably refer to pallipes. Tn fact T have seen pallipes,

bearing food-plant label "birch", in a few collections wrongly
determined as C. .juglandis Fitch. Corythucha pcrgandei Heide-

mann and Corythucha hcidemanni Drake occasionally feed and

[111]
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breed on birch, Init alder i« b}' far the most comnioji and the pre-

ferred food-plant of these species.

Distribution: C. %>aUipes is a transcontinental species and
probably occurs throughout the northern part of the United States
and southern Canada. Specimens are at hand from Nbav York,
Massachusetts, Maine, New Hampshire, Connecticut, Michigan, AVis-

consin, Oregon, Washington and Canada (Ottawa and Manitoba).

Variation: Like a number of its congeners, paUipes shows con-
siderable variation in size, shape of the hood, and also in the
relative proportion of the height of the crest of the hood with the
height of the median carina. There is also a moderate degree of

variation in size and general color of the entire insect. This
variation accounts largely for the synonomy of the species. The
adult insect ranges from 3.5 mm. to 4.32 mm. long. In relation

to the median carina, the height of the crest of the hood varies
from about twice to approximately three times that of the median
carina. The posterior portion of the hood also varies considerably
in width. On the same food plant one can find the extremes of

variations as well as gradual gradations leading to all intermediate
forms. There seems to be no distinct A^arieties, but the most com-
mon form generally has the hood a little larger than the type
(paUipes). There is also a little variation in the height of the

lateral carina.

Injury (Fig. 45) : This tingid occurs on the yellow birch trees

hy the thousands and it is undoubtedly the most injurious leaf-

feeding insect upon the yellow birch tree in the vicinity of Cran-
berry Lake. Although large trees are frequently infested it seems
to prefer the younger trees and seedlintjs. During the summers
of 1917, 1918, 1919, and 1920 the insect has been especially abun-
dant in the vicinity of Barber Point. Numerous young birches
were so badl}^ infested that the leaves were almost entirely dis-

colored by its feeding punctures. In fact, the discolored leaves
of badly infested trees by the last of July would attract one's
attention several yards away. Later, many of these leaves would
be almost entirely destroyed. Ironwood probably ranks next to
yellow birch as a preferred food-plant, but white birch and beech
are often badly infested. Mountain ash and the various species of

maples do not seem to attract the insect very frequently and never
in great numbers; in fact they are very rarely infested at all.

There are two generations a year in the Adirondacks, the second
generation hibernating as adults over the winter among the fallen

leaA^es on the ground.

The adults and nymphs feed almost entirely on the under-side
of the leaves (Fig. 45). The young nymphs, especially during the
first and second instars, feed largely in colonies, but they gradually
scatter during the older stages. The discoloration, caused by the
feeding of the insects, is vei-y conspicuous on both sides of the
leaves (Fig. 45). In addition to these discolored and feeding
areas there are small blackish spots on the under-side of the leaves

where the faeces have been deposited.
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Natural Enemies: Two predaceoiis insects, a little antlioeorid,

Anthocons boreal is, and the larvae of a lace-winged-fly, Chrysopa

sp., were observed feeding upon both nymphs and adults in the

field. Adults are also occasionally parasitized by a small red mite.

Trombidium sp., the latter usually being attaclied to the ventral

side of the abdomen.
Eggs: The eggs are deposited on the under-side of the leaves

in the axil of the veins. They are placed on end (only the base

of each egg being slightly inserted in the tissue of the leaf) and

in no definite order, but usually in groups ranging from four to

ten eggs each. Sometimes only one and at other times about a

dozen or more eggs are laid in a single group. The eggs are fairly

well concealed on yellow birch leaves by the pubescence along the

veins of the leaves.

The egg (Plate V, Fig. e) is sub-elliptical, slightly curved, about

.6 mm. long and not quite one-third as wide. The cephalic end is

somewhat constricted and closed by a cap or lid. The color varies

from brown to a very dark brown, but the cap is always much
lighter and of a grayish color. They hatch about ten days after

deposition.

First Nymphal Stage (Plate V, Fig. (/) : Much more cylin-

drical elongate, and thicker than in the other instars. Antennae

composed of three segments, the third long and with a few long

setae. Head with five tubercles, the anterior pair with a single

spine on each, the median and the posterior pair with two spines

on each. Abdominal segments two, three, four, five, six, seven,

eight and nine with a small tubercle, bearing a slender spine, on

each side. Both pro- and mesothorax armed on each side with a

spine. Abdominal segments two and eight bearing a pair of small

dorsal tubercles with a spine on each ; segments five and six with

large and prominent dorsal tubercles, each tubercle bearing three

slender spines. Mesothorax also with a dorsal pair of tubercles,

each bearing a slender spine. Length, .61 mm. ; width, .15 mm.
At time of hatching the nymph is almost colorless. Fully matured
specimens are of a rather dark brown color. This instar lasts from

four to six days.

Second Nymphal Stage (Plate Y. Fig. e) : Body broader in

pi-oportion to its length than in the preceding instar. The
tubercles on the head are a little larger. The spines along the

margin of the abdomen are stronger and larger and the spicules

are more numerous over the entire body. Length, .75 mm. ; width,

.43 mm. Color, dark brown. The length of this instar varies from

five to ten days.

Third Nymphal Stage (Plate V, Fig. /) : Antennae with four

segments. The pro- and mesothorax larger and the entire insect

more oval in outline. A few small spiTies have appeared on the

tubercles. Length. 1.01 mm. ; width, .64 mm. General color, dark

brown. Length of instar, four to eight days.
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Fourth Nymphat Stage (Plate V, Fig. g) : Tubercles moder-

jifely large, each bearing several spines. Prothorax considerably

larger, the mesothoracic wing-pads quite prominent. Small

spicules have a]ipeared on the bases of large spines. Length,

1.68 mm. ; width, .76 mm. General color, dark brown, the base

of the abdomen Avith a lighter area. Length of instar, tlve to

twelve days.

Fifth Nymphal Stage (Plate V, Fig. h) : Tubercles on the

head quite large and prominent, each bearing several spines.

Tubercles and spines much larger. Spinules present as in the pre-

ceding instar. Prothorax very prominent, the median anterior

portion considerably raised and inflated, mesothoracic wing-pads

very large, completely covering metathoracic wing-pads and
extending on the fourth abdominal segment. Spines on lateral

margins of abdominal segments covered by wing-pads wanting.

Length, 2.2 mm.; width, 1.3 mm. The general color is dark brown,

the yellowish areas on the prothorax, wdng-pads and base of the

abdomen have increased in size. Length of instar, eight to fifteen

days.
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PLATE V

Corythucha pallipes Parshley
Fig. a. adult.

Fig. b, lateral view of hood and median carina.
Fig. c. egg.

Fig. d, first n^^nphal stage.

Fig. r, second nvmphal stage.

Fig. /, third nvmphal stage.

Fig. 0, fourth nTrnphal stage.

Fig. h. fifth nvTTiphal stage.

Fig. 45, Yellow Birch Leaves showing eggs, nymphs and adults. Xote dis-

colored areas caused by feeding punctures.
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Plate V.



NEW SPECIES OF IPIDAE FROM MAINE*

By M. W. Blackman

Professor of Forest Entomology, Neiv York State College of

Forestry, Syracuse, N. Y.

The writer spent the four months from June 18 to October 18,

1919, investigating certain forest insects for the Maine Forestry

Department in co-operation with the Maine Agricultural Experi-

ment Station. In this work the chief attention was paid to the

Ipidae, commonly known as the bark-beetles, and large numbers of

specimens were collected, not only in the vicinity of Orono, but
in several localities between Bangor and Kittery Point, in the

Eangeley Lake region and in regions near Umbazookskus, Cham-
berlain and Telos Lakes. In the course of the work several new
species of bark beetles were found, including those described

herewith.

The writer Welshes to express his appreciation of the courtesies

extended by Professor J. M. Briscoe, of the Department of For-
estry, and Doctor E. M. Patch, Entomologist of the Ex])ei-iment

Station, during the course of the work.

Xylechinus americanus n. sp.

Description of the adult: Dark brown, with antennae and
legs lighter in color; 2.2 mm. long, 2.4-1 times as long as wide, with

the head visible from above.

Front of the head plano-convex, finely punctate and granulate,

with numerous, fine, rather short, greyish hairs directed mesially,

the median carina sharply and distinctly elevated below but
broken up into a row of coarser gi-anules above, with a faint

arcuate transverse depression originating at the level of the middle

of the e^^e, the epistomal margin produced in the median third,

with the prolongation emarginate at the median line; vertex and
genae reticulate, finely punctured, with a few minute hairs; eyes

elongate, moderately coarsely granulate, with the inner margin
scarcely sinuate; antennal club connate, very slightly flattened

with three sutures visible all around and nearly straight ; funicle

of about the same length, with five segments, the distal ones

slightly wider.

Fronotmn 1.1 times as wide as long; widest behind Avitli the sides

subparallel on the posterior half, consti'icted before the middU\
rounded in front and with the hind margin bisinuate; disc and
sides closely punctured and finely granulate, clothed with cinere-

* Papers from the Maine Ag^ricultural Experiment Station Entomology
No. 108. Contribution No. .3^1 from the Department of Forest Entomology.
Ntw-^ York State College of Forestry, Syracuse. N. Y.
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ons scale-like hairs which are directed mesially and meet in the

median line over a faint median carina which would otherwise be

inconspicnous.
Elytra distinctly wider than the pronotum, 1.67 times as long

as wide, widest behind the middle ; the sides subparallel, slightly

sinuate, very narrowly rounded behind ; basal margins separately

rounded, strongly elevated from scutellum to humeral angle and
bearing a row of rather slender flattened teeth with rounded
points; striae moderately narrow, rather strongly impressed, with
regularly placed, deep, coarse punctures ; interspaces wider, con-

vex, granulate-punctate, clothed with cinereous scale-like hairs of

two sorts— a median row down the center of each interspace,

longer, w^der, suberect and better developed posteriorly, and more
numerous, smaller, appressed ones arranged at each side and
between the coarser ones. Declivity regularly arched with the

sutural interspace wider and more strongly elevated. First two
and last ventral segments subequal and each as long as the third

and fourth combined, the last one rounded behind ; all clothed with

fairly abundant, cinereus hairs, longer and more plentiful on the

last segment.
Type — Orono, Maine, Aug. 15, 1919, M. W. Blackman, col-

lector; Lot No. M-144-b.

Host Trees— White pine (Pinus strohus L.), white spruce

(Picea canadensis Mill.) and red spruce {Picea ruhens Sarg.).

This species which is apparently the first of the genus to be

recorded from North America is closely allied to Xylechinus
pilosus Ratz. but is plainly distinct. On comparison with the

European species, a specimen of w^hich has been given me by
Doctor J. M. Swaine, the following points of difference are found

:

The elytral sculpture is considerably coarser in the American
species, with the striae deeper, the strial punctures larger and the

declivital granules coarser; the elytral vestiture differs in that

the central row in each interspace is here longer and more erect

than in pilosus and also in the absence of the white band formed
by the more plentiful vestiture in the sutural interspaces ; the

gj-ound color of the elytra is darker as is also the vestiture ; the

vestiture of the front of the head is also longer and the median
carina is more strongly developed. This species is apparently the

first of the genus to be reported from America, north of Guatemala.
Blandford assigns five species from Panama and Guatemala to this

genus and a single species has been described by Hagadorn from
Argentina. In Europe but the one modern species already men-
tioned is known.
X. americanus was taken by the writer in Maine on only two

occasions. On August 15, 1919, two individuals were found in

their newly started burrows in the bark of a small white pine tree

dying from suppression. On October 13, however, a number of

brood burrows were found in a small recently dead white spruce

tree and these contained a number of voung adults and a few
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larvae. This small tree occurred in a very dense stand of spruce,

and it also had been so greatly weakened by overshading as to

make it a suitable breeding place for the beetles.

During the summer of 1921 the writer also obtained a number
of specimens from red spruce at Cranberrj'- Lake, N. Y. The
dates of collection are June 24, July 17, Aug. 3 and Aug. 5, 1921.

All were obtained from small, shaded-out red spruce trees and the

beetles were present in only small numbers.
The burrows consist of an entrance tunnel which leads directly

into a rather large irregular shaped nuptial chamber. In the

majority of cases but two egg-galleries lead off from the central

chamber and usually extend in a nearly transverse direction. In

several burrows, however, one or more additional galleries are to

be found. These are in all cases short, are nearly at right angles

to the first two and contain only a few egg-niches. The number
of egg-niches in an egg gallery varies from 8 to 29 in those counted

and the number of niches to the engraving varies from 21 to 51.

As regards its economic importance the species seems not to be

at all common and all of the trees in which it was found were
such as had been either greatly weakened or actually killed by
suppression. In white pine it was associated with Ips pini Say,

I-'ityophthorus granulatns Sw. and P. nuchis Sw. While in white

spruce no other bark beetle occurred in the same region of the

tree, but P. opaculus Lee. and Cryphalus mainensis n. sp. were
breeding in the limbs and twigs.

Pityophthorus balsameus n. sp.

Description of adult female: Very dark reddish brown,
almost black; 1.88 mm. long, 2.87 times as long as wide.

Front flattened, with a reniform, spongy area of a light reddish-

brown color; median carina indicated by a distinct tooth just

above the epistomal margin; marginal hairs abundant near the

broadly emarginate center, sparse laterally ; remainder of frons

rather coarsely and roughly punctured ; apparently glabrous ; eyes

emarginate; aniennal club nearly as broad as long, first and second

sutures similarly, third suture more strongly arcuate ; club at least

one-fourth longer than funicle.

Pronotum 1.2 times as long as wide, jjosterior half with sides

subparallel, broadly rounded in front ; front margin distinctly

serrate ; anterior area moderately asperate ; summit prominent,
with well-marked, wide, transverse impression behind the summit,
divided by a shining, impunctate, slightly raised, median line

;

with a similar but less prominent longitudinal lateral elev.ition at

each side
;
posterior half of disc with deep, moderate sized punc-

tures, sides rather more densely but less deeply punctured.
Elytra wider than tjiorax, 1.78 times as long as Avide; sides very

faintly arcuate, very broadly rounded behind but slightly pro-

duced at the suture; striae not impressed except the first, strial

punctures rather coarse, in rows, somewhat irregular near suture;
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iiiterstrial piiiictiires similar to strial, but sparse, more numerous
at the sides; disc of declivity shining, sparsely pubescent with

short inconspicuous hairs which are longer and more numerous at

the sides and rear. Declivity with narrow moderately shallow

sulcus; suture moderately elevated, not granulate; lateral eleva-

tions each with a sparse row of small short blunt tubercles on the

third interspace.

3Iale with the front coarsely, roughly punctured, with distinct,

median, narrow, elevated carina below, ending above the epistomal

margin in a distinct tooth-like structure, with some indication of

a transverse carina at level of upper angle of eye
;
pronotum

broader than in female, as wide as elytra ; declivity very narrowly
sulcate; sulcus nearly eliminated at its center by an inpushing

from each lateral convexity ; lateral elevations devoid of granules,

each, however, with a blunt tooth-like prominence, with its apex
in line with the second stria but belonging to the third interspace.

Type— A female, Orono, Maine, July 12, 1919, M. W. Black-

man, collector ; Lot No. M-86-b.

Host tree— Ahies halsamea (Linn.) Miller.

Described from a series of seven females and two males collected

by the author at Orono, Maine, July 8, 12, 17, 19 and at Chemo
Lake, August 18, 1919. All of these specimens except one of the

males were taken from their burrows in the twigs of balsam fir.

The male collected at Chemo Lake was in a twig of red pine

(Pinus resinosa Ait.).

All of the brood-burrows found were in twigs or small limbs

less than one-third of an inch in diameter. These galleries are

of the type common to the genus, consisting of a rather large

nuptial-chamber from which originate several egg-galleries. These

latter are rather short and groove the sapwood deeply. The bur-

rows studied were invariably found to originate at the base of a

smaller branch or twig where the bark is usually rougher and
thicker. This species was found only in dying or recently dead
twigs of balsam and was not taken in healthy material. It is

probably of little economic importance. It was associated in balsam
v/ith Fityophthorus canadensis Sw. F. puherulus Lee, F. opaculus

Lee. and Cryphaliis halsamens Hopk. In red pine it was found in

the same twigs as P. canadensis Sw. and P. puheridns Lee.

Pityophthorus patchi n. sp.

Description of adult female: Very dark reddish brown;
1.97 ram. long, 3.1 times as long as wide.

Frons plano-convex on a nearly circular area extending nearly

from eye to eye; with an oval, densely pilose or spongy, slightly

elevated portion at the center, the long ciiameter vertical and the

transverse diameter about half that of th^ entire front
;
pilose

area divided vertically by an indistinct carina ending in a small

but distinct tooth just above the epistomal margin ; lateral non-

pilose area moderately punctured, more roughly above, with very
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fine and short hairs; epistomal margin sinuate, with a border of

stiif hairs longer at the center (abraded in old specimens) ; eyes

broad oval, broadly, rather deeply emarginate : antenna of bnt

little lighter color than the remainder of the body; club consider-

ably longer than funicle, more than one-fourth longer than wide,

with, the first suture nearly straight, the second curved and the

third strongly curved.

Fronotum 1.26 times as long as wide; sides subparallel for nearly

two-thirds of the posterior part, then very slightly constricted and
broadly rounded in front ; front margin feebly serrate ; anterior

area moderately asperate ; summit prominent, with broad, deep,

transverse depression posteriorly; median impunctate area of pos-

terior half slightly elevated, disc and sides moderately but deeply

punctured, with a few short fine hairs ; posterior marginal line

distinct, slightly bisinuate.

Elytra wider than pronotum. 1.86 times as long as wide; widest

before the middle, sides subparallel. weakly arcuate, broadly

rounded behind ; striae not impressed except the first, strial punc-

tures of moderate size, but deep and not arranged in regular rows,

those of the interspaces numerous, and similar; disc shining, nearly

glabrous; pubescence at sides not so sparse. Decliviti/ narrowly,

deeply sulcate, suture elevated, narrowed midway in the declivity

but wider toward the summit and apex ; lateral prominences high,

each with a sparse rovr of minute tooth-like granules ; hairs short

and sparse.

31n]e slightly smaller but of the same general proportions ; front

similarly plano-convex, with a small, sub-circular area at the center

clothed with short hairs and divided by an indistinct carina ending
in an epistomal tooth which is coarser than in the female; with

the outer area of the front coarsely and roughly punctured;
lateral elevations of the declivity not quite so high, with the

granules smaller and more sparse.

Type— K female. Orono. Maine, Aug. 20, 1919, I\r. W. Black-

man, collector; Lot No. M-155.

Host Trees-— Balsam fir (Abies halsainea (Linn.) ^Miller), white
pine (Pinus strohus L.) and white s]>ruce (Picea canadensis

(Mill.) B., S. & P).

Described from a small series of eight s]iecimens obtained by the

writer July 12, August 5 and 20, 1919. The beetles Avere found
in their burrows in dying and recently dead tAvigs, the entrance

opening always occurring at the base of a small branch. The
nuptial chamber is large and the burrow as a whole often

approaches the cave type characteristic of such species as CrypJw-
his baJso7nei(s but some of the burrows also show short egg-galleries.

The eggs are placed in niches either in the walls of the egg-

galleries or in those of the nuptial chamber.
In balsam twigs P. patchi was associated with P. canadensis Sw.,

P. balsameus n. sp. and Cryphalus balsameus Hopk. ; in white
spruce with P. canadensis ; while no associates Avere found in the

same twigs from white pine.
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The species is named in honor of Dr. E. M. Patch, P]ntomologist

for the Maine Agricultural Experiment Station.

Pityophthorus biovalis n. sp.

Description of adult female: Dark reddish brown; length,

1.9 mm. ; three times as long as wide.
Front with a concave area of three-fourths of a circle, extending

from eye to eye, bordered with moderately long, stiff, slightly in-

curved hairs, divided longitudinally by an elevated ridge or carina

which is sulcate along its summit and sparcely pubescent with
short, stiff hairs on the upper two-thirds, with a rather deep, oval,

glabrous and shining concavity at each side ; epistoma:! margin
sinuate, with short, stiff hairs slightly longer at the center. Eyes
distinctly emarginate. Antennae lighter in color, club more than

one and a half times as long as funicle, oval, first tw^o sutures

subequally arcuate.

Pronotum 1.26 times as long as broad; sides subparallel on the

posterior part, slightly constricted in front of middle, and broadly
rounded anteriorly ; front margin serrate ; anterior half moderately
asperate ; summit prominent ; transverse depression fairly pro-

nounced ; median and lateral impunctate areas slightly elevated

;

posterior half of pronotum moderately, rather finely, but deeply

punctate on the disc and sides; posterior marginal line distinct,

slightly sinuate.

Elytra wider than thorax, sides slightly arcuate ; very broadly

rounded (sub-truncate) behind; first stria impressed, the others

not ; strial punctures of moderate size, deep, in not entirely regu-

lar rows
;
punctures of the interspaces nearly equal in size, not

numerous but more so in the second interspace and at the sides,

disc shining and appearing glabrous from above, but wdth a few
short hairs which are more numerous and longer at the sides.

Declivity abrupt, with rather deep, shining sulcus, suture elevated,

rather narrow; lateral elevations high and abrupt, each with a

row of small, irregular, blunt teeth along its summit.
Male of the same general proportions, but slightly smaller

(length 1.85 mm.) front plano-convex, sulcate along the median
line, with a light reddish-browm, oval area at each side, each appear-

ing spongy at its center, shining and glabrous at its periphery;
declivity wath sulcus narrower than in the female, wath the lateral

elevations apparently not so high, but with a blunt tooth-like

prominence opposite the thii-d interspace.

Type— A female. Brunswick, Maine, June 29, 1919, M. W.
Blackman, collector, N. Y. S. Col. For. Lot No. M-62-a.
Host Trees— Red spruce (Picea rnhcns Sarg.) and white pine

(Pinus strohus L.).

While but one specimen of each sex of this species was taken the

characters, especially those relating to the female frons are so

strikingly different from known forms that it is readily separated

by them alone. The female w^as taken June 29 from the twigs of
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red spruce felled a few weeks previously, Avhere it was associated

with P. hriscoei n. sp., Drijocoetes americanns Hopk. being common
in the larger portions of the limbs. The male was derived from

white pine twigs from Mt. Desert Island, Maine, Aug. 19, 1919, and
was there associated with P. puJicarins Zimm.

Pityophthorus briscoei n. sp.

Description of the adult female: Very dark brown, almost

black ; 2.0 mm. long, three times as long as wide.

Front of head with a nearly circular concavity extending from
eye to eye, with dense, yellowish brown plush-like pubescence,

slightly longer at the lateral margins, divided by a median vertical

sulcus which is shining, apparently impunctate and glabrous

;

above the concavity roughly punctured. Eyes rather finely granu-

late, with the inner line narrowly emarginate. Antennal club

longer than the funicle, with the first two sutures curved, the

third more strongly arcuate.

Pronotum 1.16 times as long as wide; sides subparallel behind,

broadly rounded in front ; front margin weakly serrate ; anterior

area moderately asperate; summit fairly prominent, wide trans-

verse impression behind summit ; median, longitudinal, impunctate

line hardly elevated; posterior half of jironotum deeply, rather

finely punctured on the disc and sides, with very fine and short

yellow hairs; ventral surface of the prothorax impunctate and
glabrous behind, punctured anteriorly.

Elytra slightly wider than thorax, 1.87 times as long as wide;

with the sides faintly arcuate, widest at the middle; very broadly

rounded behind and appearing sulcate-truncate from above

;

elytral striae not impressed, deeply, not coarsely punctured ; strial

punctures somewhat irregular near suture and declivity and at

the sides; interspaces smooth, shining, with punctures similar to

those of striae, sparse on the disc, more numerous near the

declivity and at the sides. Declivity steep, with moderately wide,

deep, shining sulcus; suture slightly elevated, devoid of granules;

lateral elevations moderate, each with a few small rather closely sot

tooth-like granules in a row on the third interspace. Disc with

minute, short, inconspicuous hairs, longer and coarser at the sides,

scarcely so behind.

3Iale shorter and slightly wider; front flattened on a nearly

circular area, rather coarsely and roughly punctured, with a dis-

tinct median carina elevated into a sharp, laterally compressed

tooth slightly above the epistomal margin, with a rough, transverse

arcuate ridge at the level of the upper angle of the eyes ; declivity

more deeply sulcate ; lateral elevations each raised at its center

into a blunt tooth-like prominence in the third interspace, with

faint traces of granules along its anterior slope.

T}jpe—A female, Brunswick, Maine, June 29, 1919, M. AV.

Blackman, collector, N. Y. S. Col. For., Lot No. M-62-a.

Host tree— Red spruce (Picea ruhens Sarg.).
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Only three specimens of this quite distinct species were taken

by the writer. They were taken from a single burrow in the

smaller limbs of red spruce near Brunswick, Maine, June 29, 1919.

The brood burrow was in a limb about one-half inch in diameter

at the base of a smaller twig. Two longitudinal egg galleries,

each slightly less than an inch in diameter extend in opposite

directions. In one 15 eggs had been deposited, each in a side

niche while in the other 13 had been laid. Some of these had
hatched. This species was found in the same sort of material as

P. biovalis n. sp.

The species is named in honor of Prof. J. M. Briscoe, Professor

of Forestry in the University of Maine.

Pityophthorus shepardi n. sp.

Description of the female: Keddish brown, length 1.75 mm.;
2.7 times as long as wide.

Front flattened on an area of more than a semi-circle, impressed

on its periphery, densely and finely punctured throughout, densely

pubscent with fine hairs of moderate length ; remainder of the

front shining, finely and sparsely punctured; epistomal margin
entire, no conspicuous marginal hairs. Antennal club conspicu-

ously hairy, longer than funicle, about one-fourth longer than
Made, first suture nearly straight, second and third procurved.

Eyes finely granulate, emargination about as wide as deep.

Fronotum 1.07 times as long as wide, oddest posteriorly, sides

sub-parallel for about half their length, then slightly constricted

and rather narrowly rounded in front ; anterior margin weakly
serrate ; anterior area moderately asperate ; summit not promi-
nent

;
posterior area wdth distinct impunctate median line ; re-

mainder of disc and sides rather finely, not densely punctured

;

posterior marginal line fine but distinct.

Elytra slightly Avider than pronotum, widest at about the middle,

1.7 times as long as Avide; sides slightly arcuate to level of

declivital origin, then CA^enly, narrowly rounded to the suture

where they meet at an angle. Striae not impressed except sutural

striae; strial punctures fine, fairly deep near base and at the

sides but becoming progressively shallower and finer posteriorly,

those of the first three striae obsolescent on the disc behind ; inter-

strial punctures very sparse ;• disc of elytra glistening, glabrous

;

sides sparsely pubescent with short, stiff hairs. Declivity shal-

lowly sulcate Avith the sulcus shining ; suture moderately Avide and
elcA'ated, \"ery feebly granulate ; lateral elcA^ations inconspicuous,

each with a sparse roAv of A'ery small granules on the third inter-

space, Avith one or tAvo similar granules lateral to it, each bearing
an inconspicuous, short, stiff hair.

Male of about the same general proportions as the female; front

rather coarsely, deeply, somcAvhate roughly punctured, with faint

traces of a median carina; shining, glabrous or nearly so; epis-

tomal margin entire Avith a scant border of short, stiff, yelloAV hairs;
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pi'onotum as wide as elytra or slightly wider ; declivital sulcus

deeper ; lateral elevations, more pronounced, with coarser granules

and longer, more conspicuous tactile hairs.

Type—A female, Township 7-R-12, Maine, M. W. Blackman,

collector ; Lot M-115.
Host Tree — White spruce {Picea canadensis (Mill.) B. S.

and P.)

The type series consists of fourteen specimens collected by the

writer in Township 7-R-12 in the Chamberlain Lake region of

Piscataquis County, Maine, July 24, 28, 1919. The beetles were

removed from their brood burrows in the limbs of a white spruce,

slightlj^ injured by a ground fire the preceding spring. The
beetles breed in limbs from a half inch to an inch in diameter,

the burrows being of the polygamous, radiate type, wath the egg

galleries which may reach a length of two inches, but are usually

smaller, extending either longitudinally or obliquely from the

nuptial chambers.
There is considerable variation in size in the fourteen specimens

studied, the type representing about the maximum of the series.

The species is named in honor of Mr. H. B. Shepard, Forester for

the Eastern Manufacturing Company of Bangor, Maine.

Pityophthorus dentifrons n. sp.

Description of the adult female: Very dark reddish brown,

almost black ; 2.18 mm. long, 2.57 times as long as wide.

Front flattened on an area of a little more than a semicircle,

.strongly impressed at the periphery, bordered with moderately

long incurved hairs (not so long as in pulcheUus)
;
punctui'ed

finely but densely at the jiei-iphery which is bordered by a definite

raised semicircular ridge, punctures becoming progi-essively

sparser toward the center near the ei)istomal margin; area divided

by a very faint median carina. Eyes moderately granulate, rather

deeply emarginate. Antenna] club one-half longer than funicle,

nearly as wide as long, with first suture procurved, second and
third progressively more strongly procurved, the first two sinuate.

Pronotum slightly wider than long, arcuate on the sides behiiul,

slightly constricted before the middle, rather narrowly j-ounded

in front ; front margin distinctly sei-rate ; anterior half rather

strongly asperate; summit rather prominent; transverse im-

pression just posterior to summit moderately deep, divided by a

median slightly raised impunctate line, and marked off laterally

by two obliquely divergent, slightly raised, impunctate lines ex-

tending only half way to the posterior margin of the pronotum,
posterior margin distinct, feebly bisinuate.

Elytra, slightly wider than pronotum, 1.67 times as long as wide,

sides sub-parallel to level of origin of declivity, broadly rounded
posteriorly ; striae scarcely impressed, sutural stria more strongly,

with the punctures moderately coarse and deep, in fairly regular

rows;, interstrial punctures similar to those of the striae but very
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sparse, interspaces rugulose; disc of elytra shining, nearly glab-

rous, pubescence more abundant at sides. Declivity shallowly but

widely sulcate, sulcus shining; suture moderately wide and ele-

vated, with a sparse series of rather coarse, blunt, tooth-like

granules ; lateral elevations each with a row of five or six similar

granules on the third interspace, becoming larger posteriorly, each

with a short stiff hair, with a few small granules lateral to it near

the apex.

Male with body of similar size and proportions; front flattened

on a semicircular area, with a distinct median carina produced to

form a distinct, laterally compressed tooth one-third of the dis-

tance above the epistomal margin ; slightly excavated at each side,

rather coarsely and roughly punctured, pubescence inconspicuous

;

pronotum more broadly rounded in front ; elytra more narrowly

rounded behind ; declivital armature not so coarse as in the female

but similar.

Type—A female, Orono, Maine, Aug. 1, 1919, M. W. Blackman,

collector ; Lot No. M-122-a.

Host plant — Picea ruhens Sarg.

This species is in some respects ratlun- close to P. 2^ !(/(•/( e//i/.<

Eichh. {hirticeps Lee.) and is very similar in general appearance.

It may, however, be readily distinguished by the more nari-owly

rounded anterior margin of the pronotum, the more broadly

rounded apex of the elytra, the lesser elevation of the suture on the

declivity, but especially by the presence of the carina on tbe front

of the head* in both sexes and by the strongly developed frontal

tooth in the male. It has been compared with LeConte's types of

hirticeps and pusio both of which are believed to be synonyms of

piUchellus and is distinctly different although closely allied.

This species is described from a series of eighteen specimens

taken from their burrows in the bark of a small spruce about six

feet high which had been cut the preceding spring. The burrows

are started near the base of a smaller branch and are of the radiate

type with longitudinal and diagonal egg galleries. Only the one

lot of specimens was found in Maine. Additional specimens were

also taken from red spruce June 15 and 28, 1921, at Cranberry

Lake, N. Y., by Blackman and Fivaz.

Cryphalus ma'inensis n. sp.

Description of the adult female: Black; 1.63 mm. long, 2.23

times as long as wide.

Front of the head convex, shallowly, transversely impressed

between the eyes; surface sub-opaque, closely and roughly but

not coarsely punctured, with a few fine short hairs; epistomal

margin with a few short hairs, slightly emarginate and feebly

elevated in the median line. Eyes finely granulate, the anterior

line weakly emarginate. Antenna lighter in color; club twice as

long as funicle, apparently with four sutures, of which all but

the distal one (which is the least distinct) are nearly straight.
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Fronotuni 1.35 times as wide as long; widest posteriorly, sides

arcuately rounded to the front, which is rather narrow; front

margin Avith from three to seven serrations varying in size and
arrangement but never with the first pair on each side contiguous

as in balsameus; those on each side of the median line usually

separated by a considerable space which is occasionally occupied

by a small median serration; asperities rather sparse, irregularly

distributed, occasionally several are contiguous or coalescent at

their bases, asperate area concolorous ; sides and rear of pronotum
finely and densely" granulate-punctate

;
pubescence shorter than in

balsameus.

Elytra very slight!}- wider than prothorax 1.52 times as long as

wide, nearly two and one-third times as long as thorax; sides sub-

parallel, moderately rounded behind as viewed from above ; dis-

tinctly punctate-striate, the punctures being more evident and
the striae much more impressed than in balsameus and evident

throughout their length ; interspaces "\ ery finely and densely punc-
tured witli numerous scale-like hairs and a median row of slender

hairs in each interspace which are coarser and longer at the sides

;

hairs from the strial punctures very fine and short.

The male is usually smaller than the female and can be dis-

tinguished by the more narrowly rounded elytra.

Type—A female, Orono, Maine, July 17,^1919, M. W. Black-

man, collector; Lot No. M-98.

Additional Localities Loon Lake. Chamberlin Lake, Me., Cran-
berrj^ Lake, N. Y.

Host Trees— Red spruce {Picea rnhens Sarg.) white spruce
{Picea canadensis (Mill.) B. S. and P.

This species is very similar in general appearance to C. bal-

sameus Hopk. and is found in the same localities where the latter

is abundant. It is readily distinguished, however, not only by its

hosts but also by the character of the frons, the smaller and dif-

ferently arranged pronotal serrations, the more strongly punc-
tured and impressed el^^tral striae, the more evident hairs on the

elytral disc and by other differences. It is distinguished from
C. rubensis Hopk. by the slightly smaller size, darker color, the

absence of the carinal line on the frons and the difference in the

serrations of the pronotal margin.
The type series consists of several hundred specimens taken by

the writer in Maine during the summer of 1919, a short series

from Cranberry Lake, N. Y., taken June 15, 1920, by Professor

C. J. Drake and Mr. A. E. Fivaz from limbs of red spruce, and
numerous specimens from the same locality taken by Blaekman
and Fivaz during the summer of 1921.

The brood burrows are usually of the "cave" type similar to

those of C. balsameus. HoAvever, several burrows containing
several definite branch-galleries were found and in such cases the

eggs were usually de])osited in a small heap at the blind end of

the gallery and covered with frass. In one ease they had been
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placed in definite egg-niches in the sides of a gallery. The usual

type of burrow consists of an irregular cavity in the inner bark

and outer sapwood. The eggs are laid in an irregular mass at

any place in this cavity and are covered with the sawdust-like

frass which often fills nearly the entire chamber. After laying

their eggs the adults will often leave their burrow, usually by bur-

rowing a second opening up through the bark. Several such

deserted burrows were found where the eggs were still unhatched.

The burrows are most commonly, but by no means invariably,

started at the base of a smaller twig.

Other species of bark beetles associated with C. mai)iensis in the

same limbs and twigs include Polygraphus rujipennh Kirby,
fitijophthorus puherulus Lee, P. dentifrons n. sp., P. shepardi

n. sp., P. opaculus Lee. and Xylechimis americanus n. sp.
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PLATE VI

New Maine Ipidae from original photographs by Hammond.

All magnified about 14 diameters.

Fig. 1, 2. Xylechinvs americanus n. sp.

Fig. 3. Fityophthorus halsameus n. sp., 2-
Fig. 4. Pityophthorus halsameus n. sp., ^.
Fig. 5. Cryphahis nainensis n. sp.

Fig. 6'. Pityophthorus biovalis n. sp.

Fig. 7. Pityophthorus patchi n. sp.

Fig. 8. Pityophthorus shepardi n. sip.

Fig. 9. Pityophthorus dentifrons n. sp.

5'
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7.

Plate VI.
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PLATE VII

From original photographs by Hammond.

Fig. 10, 11. Brood biirrows of Xyleehiwus americanus n. sp. in the bark of

white spruce.

Fig. 12. Brood burrows of CrypJialtts mainensis n. sp. in bark of spruce.

Fig. 13. Brood burrowsi of Pityophthoriis dentifrons n. sp. in the bark of

white spruce.

Fig. 14. Brood burrows of PityophtJiorus shepardi n. sp. in the bark of

spruce.
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Plate VII.
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Fig.
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I'LATE TX

l''i{>ur(!H 20, 'Zl and 24 fio-iri dravviiigH by A. V. lloiigli, fi{,nims 2'2 and 2:5 from
drawingsi by Paul W. Stickel.

V\<i. 20. I)()?sal view of Pilyophlhorus palchi n. sp.

Kif,'. 21. Front view of P. patchi n. ap.

I''i}?. 22. Dorsal view of I'ih/opfliorus dmiifrons ii. sip.

Fig. 23. Front view of /*. dnitifrontt n. sj).

Fig. 24. Dorsal view of J'ilyophthorus shepardi n. sp.
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Plate IX,



TWO NEW BARK=BEETLES FROM COLORADO*

By M. W. Blackman, Professor of Forest Entomology, New York
State Colleo'e of Forestry, Syracuse, N. Y.

Ips guildi n. sp.

Description of the adult female: Keddisli brown to black

in color; 2.7 mm. to 3.5 mm. long (type 3.37 mm.), 2.88 times as

long as wide.

Froni of the head (Plate X, fig. 2) is flattened below, granu-

late-punctate, with the epistoma widely and deeply emarginate, and
bordered with yellow hairs, which are more numerous near the

median line ; convex above, densely, coarsely, rugosely punctured,

with an impunctate elevated median carina, hairs rather short

and sparse; the eyes are coarsely granulate, with the inner line

broadly and shallowly emarginate ; the antennae are much lighter

in color, the club with the first suture straight at center, recurved,

at the sides, second suture bisinuate.

The pronotitui (Plate X, fig. 1) is 1.17 times as long as wide,

with the posterior angles broadly rounded, the sides subparallel

to a point well in front of the summit, broadly rounded in front;

the anterior area densely and coarsely asperate, transversely de-

pressed and densely granulate just behind the summit except in

the median line, which is slightly elevated, smooth, shining and
impunctate ; the rest of the disc, shining, sparsely punctured, the

sides with coarser, more numerous punctures. Vestiture confined

to the asperate area, sides and depressions behind the summit

;

wanting on most of the disc.

The elytra (Plate X, fig. 1) are slightly wider than the thorax,

1.75 times as long as wide, with the sides parallel as far as the

origin of the declivity, thence arcuately narrowed with the end
truncate ; striae impressed, strial punctures coarse, deep, closely

placed; interspaces rather narrow, with fewer, finer punctures
arranged uniserially and becoming larger near the declivity where
both strial and interstrial punctures become somewhat confused.

The declivity (Plate X, figs. 1, 3) is abrupt, nearly perpendicu-

lar, concave, with numerous coarse, deep punctures ; the sutural in-

terspace elevated ; lateral margins prominent, each armed with three

prominent, slender, conical, sharp, slightly incurved teeth; the

first arising from the second interspace and directed candad-

mesad; the second longer, curved, from opposite the third inter-

space and directed similarly; followed by a ridge which usually

bears two large tubercles (or blunt, low, rudimentarj' teeth), the

first in the fourth, the second in the fifth interspace ; the third

tooth is slightlv larger than the second, onlv slightly curved and

* Contribution No. 32 from tlie Department of Forest Entomologj-, Xew
York State College of Forestry, Syracuse, N. Y.

[1371
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directed caiidad, distinctly separate from the ridge above and
from the strongly elevated acute posterior margin of the declivity,

which is often slightly crenate and occasionally somewhat emargi-

nate at the center. Yestiture abundant and moderately long.

The male is similar but the frontal carina is usually lacking,

the sculpture coarser and the declivital teeth are longer, coarser

and more curved.

This species is allied to I. latidens Lee. and I. longidens Sw.
being especially closely related to the latter. It is, however,

readily distinguished by the presence of the carina and by the

coarser sculpture on the frons ; by the differently shaped pronotum
with its coarser, more numerous asperities, and by the coarser,

better developed declivital armature as well as by other characters

given in the description.

Type —A female, Grand Lake, Colorado. March 4, 1921, E. E.
Guild, collector; N. Y. S. Coll. For., Lot No. 1227.

The tjTpe series contains twenty-three specimens taken from
their burrows in the bark of lodgepole pine {Pinus murrayana
Elw.) near Grand Lake, Colorado, January 22 and March 4, 1921,

by Mr. Eugene K. Guild, a former student, now a ranger in the

National Park Service. The species is named in honor of Mr.
Guild.

Pityophthorus tnurrayanae n. sp.

Description of the adult female: Reddish brown in color;

2.2 mm. long, 3.14 times as long as wide.

Front of the head (Plate X, fig. 5) flattened on a semicircular

area which is very finely and very densely punctured and orna-

mented with numerous very fine, very short hairs; epistomal
margin thickened to form a lip which bears minute inconspicuous
hairs; sides and upper part of frons more sparsely and coarsely

punctured ; eyes rather finely granulate, strongly emarginate

;

antenna pale yellow in color, the club oval, with the first two
sutures straight and strongly ehitinized, third suture arcuate and
subparallel to the distal margin.
Fronotum 1.1 times as long as wide; with the posterior angles

rounded, the sides subparallel behind, rather abruptly narrowed in

front of the middle, broadty rounded in front ; the anterior margin
with broad, low serrations ; the asperities of the anterior area rather
broad and low ; summit moderate

;
posterior area shallowly de-

pressed just behind the summit, surface shining, moderately punc-
tured, with a distinct slightly elevated impunctate median line.

Lateral margin of pronotum rather sharp behind ; ventral surface
punctured except in the posterior lateral angle.

Elytra wider than the pronotum, nearly exactly twice as long
as wide, with the sides subparallel, rounded behind the origin of

the declivity and with the apex subacuminate ; the surface shining

;

striae not impressed, the strial punctures of moderate size, rather
closely arranged; the interspaces narrow, somewhat rugulose, with
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the punctures nearly as large as those of the striae but very sparse.

Declivity strongly suleate with the punctures of striae 1 and 2,

especially the latter, obsolescent ; the suture rather wide and
strongly elevated with a row of very fine granules; the sulcus

smooth, sub-opaque, moderately wide and deep; the lateral eleva-

tions moderately high with a very few, very minute granules.

The vestiture is scanty, the disc nearly glabrous, with short hairs

at the sides and on the declivity.

Male about the same size and proportions as female but differs

in that the front of the head is transversely impressed below, with
a small tooth just above the epistomal margin ; the frons above
strongly convex with a transverse carina between the eyes, which
is angled at the center and there joined by a short median carnia
extending from above ; all of frons except carinae densely punc-
tured, nearly devoid of hairs. The elytra are widest at the base
with the sides weakly converging behind, the declivity more deeply
suleate, with the suture and lateral elevations more strongly

granulate.

Type— A female, Grand Lake, Colorado, December 30, 1920,

E. E. Guild, collector; N. Y. S. C. F., Lot No. 1214.

Described from a series of twenty-five specimens collected from
the bark of the trunk of dying lodgepole pine trees near Grand
Lake, Colorado, December 30, 1920, January 22 and February 18,

1921, by Mr. E. R. Guild, of the NationalPark Service.
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PLATE 1€

Fig. 1. Ips. giiildi n. sp. x. 21 dia.

Fig. 2. Ips (jiiildi n. sp.. Front view.
Fig. 3. Ips guildi n. sp. Posterior-la.teral view of declivity.

Fig. 4. Pityophthorus murrayanae n. sp. x 18 dia.

Fig. 5. Pityophthorus murrayanae n. sp. Front view of the female
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1.

A-R-Jdngon

Plate X.



DESCRIPTION OF HYLOCURUS PARKINSONIAE N. SP.

With Revisional Notes on Hylocurus Eichh. and Micrais Lee.

By M. W. Blackman

Description of the adult male: Dark reddish-brown in color,

2.17 to 2.4 mm. long, about 2.5 times as long as wide.

The front of the head is convex-above, opaque, densely and
coarsely granulate-punctate with numerous (often abraded), cla-

vate, cinereous bristles, directed anteriorly ; with an arcuate, trans-

verse, granulate carina separating the lower portion, which latter is

transversely impressed, smoother, subopaque, with slightlj'' longer,

more slender hairs directed diagonally downward. The eyes are

short oval, moderately coarsely graiuilate, with the inner margin
entire. The antennal scape is short, clubshaped, curved or twisted,

with a few rather short hairs ; the funicle 6-jointed, 1 3/5 times

as long as the scape, the pedicel wide, comprising more than 1/3 of

length of funicle, distal segments slightly wider ; the club short

oval, first segment about 1/3 length of club, first suture very
faintly sinuate, second similar and nearly parallel.

The pronotum is 1.03 times as long as wide, widest behind the

middle, with the sides behind subparallel ; moderately rounded in

front; anterior margin with low blunt serrations; asperities of

the anterior area low, broad, moderately coarse; posterior area
reticulate, subopaque, granulate-punctate, with very short, fine

hairs.

The elytra are wider than the pronotum ; 1.5 times as long as

wide, with the sides subparallel (slightly widened posteriorly),

abruptly narrowed at the declivity, with a prominent sutural

apex ; surface rather feebly shining, nearly glabrous
;
punctate

striate, with the striae deeply impressed posteriorly, with the punc-
tures moderately coarse anteriorly but progressively coarser

toward the declivital summit; interspaces narrower, with only a

few punctures, shining anteriorly, subopaque near declivity, feebly

convex anteriorly, but becoming carinate posteriorly and each
ending at the declivital margin in a short, blunt tooth-like pro-

jection. Declivity abrupt, oblique, the face convex, striae punc-
tured, the punctures coarse near the margin but rapidly becoming
finer toward the apex; suture elevated, granulate, with short, stiff

hairs, second and alternate interspaces flat, unarmed, with a few
hairs only near declivital margin ; third and alternate interspaces,

more or less elevated, each with a few stiff hairs, third with from
two to five small teeth or acute granules ; fifth and seventh with
one or more, ninth with the carina extending as far back as the

base of the sutural apex, and, as seen from above, separated from
this by a distinct notch.

[142]
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The fore tibia is slightly wider toward the distal end, with the

two sides sinuate; anterior edge with a few weak serrations; ter-

minal mucro long, curved at the end ; distal end obliquely truncate,

armed with three submarginal teeth.

The females vary from 1.7 mm. to 2.3 mm. (allotype, 2.1 mm.)
long, 2.6 times as long as wide. The front is .slightly more flat-

tened than in the male, very finely granulate-punctate, the trans-

verse carina lacking, with the pubescence similar and lacking or

nearly so in a transverse line corresponding in position to the male
carina ; the pronotum is similar to that of male but with the mar-
ginal teeth vsmaller; the elytra are proportionately longer than in

the male, slightly wider than pronotum, with the sides subparallel

as far as declivity, then broadly rounded, and ending in the acute

sutural apex ; surface moderately shining, striae with punctures
finer than in male, interstrial punctures and hairs more numerous,
both more abundant and the hairs longer toward the declivity,

the interspaces not becoming carinate posteriorly; declivity with

the margin rounded and the face convex, the suture elevated,

granulate and setose, second interspace, flat, unarmed, narrowed
posteriorly, third, fifth and seventh elevated, each with several

acute granules, ninth subcarinate but not sufficiently so to be

visible from above.

Type—A male, ex dead Parkinsonia; Ray, Arizona, E, A.
Schwarz, collector. Allotype, a female, same labels.

Described from a long series of specimens collected by E. A.
Schwarz at Ray, Arizona, and by Hubbard and Schwarz at Fort
Yuma, Arizona, all of them being obtained from dead Parkin-

sonia sp. Type, allotype and numerous paratypes in the National

Museum, paratypes in the author's collection.

Specimens of this new species were given to the writer for

description by Dr. E. A. Schwarz with the comment that they

represented a new species of Hylocurus and that in his opinion

LeConte's genus Micracis should probably be submerged in Eich-

hoff's Hylocurus. The literature was examined with the following

results : The genus Hylocurus was described by Eichhoff * in

1871 (pp. 133, 134) to include a single species from Mexico—
Hylocurus elegans. The same author later (1879,t pp. 298-301)

described the genus more fully and added descriptions of two

new species— H. discifer from Venezuela and H. alienus from
Cuba. The revised description (1. c. p. 298) reads as follows:

"Head globular, retracted, mentum oblong, narrow toward the

base, ligula small, mentum inserted near apex. * * * Antennal
funicle 6-.jointed, 1st joint globose, thick, 2nd much narrower, the

following transverse, becoming progressively wider, club sub-

globose, compact. Tibia sublinear. Tarsal joints 1, 2. 3 eaual."

* Eichhoff, W., 1871, Neue exotische Tomiciden—Arten. Berl. Ent. Leitschr,

Vol. 15, pp. 131-137.

t Eichhoff, W., 1879, Ratio Tomicinorum, Brussels.
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In 1895 Blandford* (pp. 220-225) redescribes the genus and
adds seven new species from Mexico and Guatemala. His generic
description is fuller and more definite and differs also in his recog-

nition of the sexual differences. The essential i:)ortions of his

description follows: "The antennae have a rather short, curved,
clubbed scape, a six-jointed funiculus, the joints of which are

moniliform, the third to the sixth transverse and increasing moder-
ately in thickness; the club is short-oval, compact, and shining,

crossed by two curved, fringed sutures. The tibiae are narrow,
slightly wider apically, the anterior pair unarmed, except for two
short spines at the upper apical angle. The elytra are more
or less strongly puiictate-striate, the punctures often much
dilated and cribriform posteriorly ; at the apex they are produced
into a common mucro, as in Mieracis. The sexual differences in

their structure are important and were not recognized by Eichhoff.
In the male the interstices become subcarinate as they approach
the declivity, round which they form a marginal series of short
teeth, carinae, or, in one species, acute spines, and they may be
elevated above the general surface so that the sides of the elytra
appear to diverge behind; the declivity itself may be convex or
retuse and nearly vertical, elevated near the suture alone, and it

may be sculptured differently from the horizontal portion. In
the female the elytra are regularly and strongly declivous behind
the declivity being convex, with no marginal tubercles round its

upper border."
In his characterization of the genus Hagedornf (1910, pp. 118-

119) describes the eye as elliptical with the anterior margin emar-
ginate, and the antennal club as solid, without sutures.

It is thus apparent that the characterizations of the genus
Hylocurus Eichh. contained several ambiguities and discrepancies.

This is especially true of the descriptions of the antennal club
which Eichhoff describes as "Solida" which might be translated
as "solid" (presumably without sutures) or merely as "compact."
His figure, however, shows two distinct sutures and Hagedorn is

manifestly wrong in describing it as "solid, without sutures."
As has been shown recently by the writer,J: the structure of the
antennae and the foretibiae are of the greatest importance in de-

termining the genera and species of this group. On the basis of
such differences especially, the North American species included
by LeConte in his genus, Mieracis were divided into three groups
of at least sub-generic grade : Mieracis represented by M. sutur-
alis and its allies; Pscudomicracis represented by 31. opacicoUis
Lee. and M. nanula Lee. ; and Micracisoides represented by

* Blandford, W. F. H., 1895, Family Scolvtidae, Biologia Cent. Amer., Col.,

Vol. IV pt. 6, pp. 81-298,

t Hagedorn, M., 1910, G«nera Insectorum, Coleopt., Family Ipidae, pp.
1-178, 14 pi.

'
1 ' y V

,
iV

I Blackman, M. W., 1921, North American Ipidae of the Subfamily Micra-
cinae, Miss. Agr. Exp. Stat., Tech. Bull., No. 9.
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M. rudis Lee. and its allies. It is now believed that the latter

group is more closely allied to the described species of Hylocurus

than to the true Micracis of LeConte of which 31. sitturaJis Lee.

is the genotype. Thus in the writer's opinion the genus Micracis

Lee, represented by 31. hirtellus Lee, 31. suturolis Lee, 31. meridi-

anus Blackm., 31. popidi Sw. and 31. swamei Blackm. and by

31. opacicoUis Lee. and 31. namda Lee. of the subgenus Pseudomi-
cracis, should stand.

Hylocurus Eichh. then should include not only the species of

that genus described by Eichhoff and by Blandford but also

H. parkinsoniae described here\\ath, and the following species

hitherto included with 3Iicracis— rudis Lee. hiorbis Blackm.,

hicornus Blackm., liarnedi Blackm., and Iangsto7ii Blackm. These

species agree with Blandford 's rede.scription of the genus in all

respects except in the extreme differences between the sexes.

Even in this respect Jangstoni shows similar secondary sexual

characters but these are not developed to such an extraordinary

degree. In liarnedi the sexual differences consist especially in the

arrangement and size of certain teeth upon the declivity and in

the greater elevation of the ninth interspace in the male. In rudis,

hiorhis and hicornus the sexes can be best distinguished by frontal

characters, but are also indicated by the slightly coarser sculpture

and the greater elevation of the ninth interspace in the males.

The arrangement then of this division of the subfamily should

be as follows:

A. Antennal club with distinct sutures on the outer face, scape

clavate or flattened and subtriangular, funicle 6-jointed.

B. Posterior end of elytra drawn out to form an acuminate

sutural apex.

C. Antennal scape club-shaped, with a few short or

moderate hairs, antennal club with first suture

broadly curved ; eyes short oval, widely separated

above and beneath ; fore tibiae slightly wider

distally, with both edges sinuate, outer edge

weakly serrate, distal end with 2-4 marginal

teeth.

Genus Hylocurus Eichhoflf

CC. Antennal scape flattened, subtriangular, with

numerous long hairs, club with first suture angu-

late or narrowly curved, eyes large, elongate,

more coarsely granulate, contiguous, narrowly

or moderately separated beneath ; fore tibiae with

outer edge nearly straight.

Genus 3Iicracis Le Conte

D. Eyes moderately separated beneath, inner margin
entire; fore tibiae with sides subparallel, both

nearly straight, outer edge entire, terminal mucro
wide and large.
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Sub genus Micracis

DD. Eyes contiguous or very narrowly separated be-

neath, inner margin emarginate ; fore tibiae with
inner edge sinuate, outer edge nearly straight,

terminal mucro more slender.

Sub genus Pseiidomicracis

BB. Posterior end of elytra conjointly rounded without
sutural apex. (The remainder of the subfamily
arranged as in the Key on p. 7, Miss. Agri, Exper. Sta.,

Tech. Bull., No. 9.)
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EXPLANATION OF PLATE XI

Fig. 1. Uylocurus -parkinsoniae n. sp. male.
Fig. 2. HylociiTUS parkinsoniae n. sp. female.
Fig. 3. Front view of male of H. parkinsoniae n. sp.

Fig. 4. Posterior view of ehi;ral declivity of tlie male of H. parkinsoniae
n. sp.
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p.wf. 4

Plate XI.



THE LIFE HISTORY OF TWO SPECIES OF NABIDAE
(HEMIP. HETEROP.)

Nabis roseipennis Rent, and Nabls rufusculus Rent.

By F. G. Mundinger

The Nabidae as a group are wandering herb-inhabiting species

spending most of their time on grass and low bushes. They are

small in size, ranging from about six to ten millimeters in length.

The general color is reddish-brown except for two species Pagasa
fusca Stein and Nabis suhcoleoptratus Kirby, which are black.

The bodj^ is elongate-oval in shape and the legs are long and well

adapted for walking. The proboscis is long and pointed and when
not in use extends back between the prothoracic coxae. The eyes

are coarsely granulated, bulging and located dorso-laterally on the

sides of the head. The general attitude assumed by the members
of this family, with the head slightly raised, the suggestively eager
way of carrying the beak and the protruding apparently all-seeing

eyes, gives them a most alert and war-like appearance.
The species most commonly found with Nahis roseipennis Reut.

and Nahis rufusculus Reut. in the Cranberry Lake region are

Nahis limhatus Dahlb and Nahis ferus Linn.
The eggs of only two species of this family have been described,

namely. Nobis ferus and Nobis rufusculus. Nobis roseipennis

because it is better illustrated is considered first in this paper,

and Nobis rufusculus being very similar in both appearance and
habits is treated with reference to the former but follows in a

separate discussion.

Economic Importance

The economic value of the members of this family is as yet a

matter of orvlj rough estimate since the bionomics of but one

species is so far known.
Dr. Osborn (1918), in his article on "The Meadow Plant Bug,

Miris dolobrotus Linn.," found Nahis ferus a species closely allied

to N. roseipennis and N. rufusculus, to bo a formidable enemy to

this destructive plant bug. In their work on the "Corn-ear
worm " Garman and Jewett (1907) found Nahis (Coriscus) ferus

to prey also upon this larva infesting the corn plant. N. rufus-

culus has been shown by Brunner and Swenk (1907) to attack

and kill the hessian fly which is a great pest in wheat fields.

Woods (1915), in his paper on "Blueberry Insects in Maine,"
describes N. rufusculus as feeding on the many small insects which
the blueberry harbors.

Aphids, plant bugs, leaf-hoppers, and many other small insects

ai-e found in quantities in grasses during the summer season. It

has been found that some of them, probably most of them, are

[149]
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injurious to stands of grass, oats, hay, etc. Hence, N. roseipennis

and N. rufusculus feeding on such insects must be considered as

economically important. The presence of nabids on plants is not

entirely beneficial, for it is undoubtedly true that by their habits

of oviposition they may, when present in great numbers, do some
injury. However, it is more reasonable to believe that what slight

harm is done in ovipositing in such material as grass-stalks is more
than offset by their suppression of plant-feeding insects.

Methods

The first specimens used in this experiment were collected on
June 10th. They were all females and were captured by sweeping
the grass with a strong net. At this early date no nymphs were
found, so the mature nabids had in all pi-obability hibernated over

winter.

Six wooden boxes were filled with dirt, and small plants placed

in them. In one box was placed a raspberry slip, in another a
goldenrod stalk and in the remaining boxes, grass-stalks. These
plants were all carefully examined to avoid using any material

already containing eggs or harboring insects of any kind. Ordi-

nary glass lantern globes were then fitted with fine wire-mesh
remoA^'able tops and placed over the growing plants in the boxes.

The cages so prepared were placed in a long tray at one side

of the insectary. This structure was screened but otherwise open
on three sides, giving the plants practically the same conditions

for growth which they had in their former habitat.

The first specimens collected were placed on the plants on
June 10th. Every morning each plant was examined and the

habits of the nabids observed. This was especially for the purpose
of noting when the first eggs were laid so that a careful record
of oviposition could be kept. Every second day about half a
dozen aphids or other small insects were placed in each cage. By
the thirteenth of June six cages were in operation, each containing

one female, and two containing male and female.

On the sixteenth of June the females began to oviposit, and since

the grass-stalks seemed most preferred, the other plants were dis-

carded, grass-stalks replacing them. One raspberry slip also was
found to contain many eggs and was set aside.

Because of the peculiar habit of the female in laying her eggs,

it was often difficult to distinguish the eggs oviposited at a certain

time from others laid in among them perhaps the next day. The
most accurate way of keeping this data was by numbering the

sides of the boxes and designating the eggs by their position on
the stalk in relation to the number on the side of the box.

On the thirtieth of June the specimens were again changed to

new plants, since the egg-laying period was drawing to a close

and the grass-stalks were well filled with eggs. This allowed
a closer study of the hatching eggs and also of the habits of the

mature nabids, which still laid a few eggs.
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On hatching, the small, white nymphs, barely visible to the naked
eye, were collected from the plants by means of a camels-hair-brush

and placed in petri dishes, one or two in a dish. Each receptacle

had been cleaned and a raspberry leaf placed within. Upon the

leaf a drop or two of water was put, and also food in the form
of aphids — one large one or two small ones per nymph. Each
dish was numbered according to the box from which the specimens

were taken, and the date of hatching placed upon it. Besides this,

each additional dish was marked by a separate letter, date of begin-

ning and other data as above. There were times when many
nymphs had to be placed in one dish because of their great num-
bers. Over fifty cages were in operation at one time.

Every day observations of each dish were taken and the dishes

thoroughly cleaned and supplied with a fresh leaf, water and food.

Two nymphs from each instar were placed in alcohol for future

study. One was taken as near the beginning of the instar as

possible, and the other as close to the end of the instar as possible.

Careful records were made of dates of moulting. By these methods
about twelve specimens were carried successfully through to the

adult stage. A later chart will show the mortality during this

time, but it must be remembered that this includes the specimens

preserved throughout the various instars.

Nabis roseipennis

N. roseipennis^ commonly known as one of the blond damsel

bugs, was first described by Renter in 1872. It belongs to the

order Hemiptera, suborder Heteroptera, family Ndbidae Costa,

subfamily Nabinae Renter and genus Nabis Latriele.

Distribution

N. roseipennis is practically transcontinental in North America,
occurring from British Columbia to Colorado and New Brunswick
to Virginia. It has been reported from the following regions north

of Mexico ; Northern Canada, Western Canada, Ontario, Maine,

New Yoi'k, New Hampshire, Massachusetts, Connecticut, Pennsyl-

vania, Delaware, New Jersey, District of Columbia, Ohio, Wis-
consin, Iowa, Nebraska, Kansas and Colorado.

Genitalia

For a proper understanding of some of the observations later

recorded, some knowledge of the genitalia and ovipositors is

necessary.

In the male, the last segment of the abdomen is hollowed-out

at each side dorso-laterally and accommodates a clasper in each

concavity. The clasper in general outline is spoon-shaped, as shown
in Fig. 32, with the extreme ends bent slightly out of the same
plane. It is fastened at the smaller posterior end and extends

forward. A few hairs arise from this posterior portion. The
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anterior end of the clasper is expanded into a thin, flat area, the

upper margin of which terminates in a spine-like process.

The claspers of N. roscipennis compared with those of N. rufus-

euliis show a considerable difference in shape. The form of clasper

varies for each species of the family and has served as one of the

specific characters of the species.

The Ovipositor

The ovipositor of the female is quite prominent and located on

the postero-ventral side of the abdomen. The last segment has

in its surface a wide groove, and it is in this that the folded

ovipositor lies. It is cylindrical for about two-thirds its length,

but at the extreme posterior third is expanded into a structure

consisting of two closely approximated, spoon-shaped parts. The
entire ovipositor is quite hairy, the longest hairs being on the

posterior end.

On dissection, the external egg apparatus is seen to consist of

six parts arranged in three pairs. The first or outermost pair

forms an enclosing sheath and is translucent, the dark stylets

showing through them as a long, brown streak, when they are

closed. They are hollowed-out and slightly curved, the extreme

posterior portion being spoon-shaped as stated above. The middle

pair consists of two long, narrow stylets, brown in color and very

hard and chitinous. They are also slightly curved and grooved

to accommodate the third or innermost pair. These are a little

shorter and heavier than the middle pair and their points are

spirally-serrated. This third pair is also widely grooved and when
placed in approximation forms a tube througli which the egg passes

and is placed in position in the stalk or leaf.

In Fig. 29 the second and third pairs are drawn as they are

normally fitted into one another. In Fig. 30, the ovipositor of

N. rufuscuhis, these parts are shown entirely separated and may
be referred to for N. roseipennis because of the similarity.

Considerable force is used by the nabid in piercing a stem with

the stylets and this led to a search for some supporting structures

at the base of the ovipositors.

Just under the chitinous covering of the last abdominal segment

was found what might be called a supporting or reinforcing struc-

ture. It consists of two pairs of arched chitinous bands connecting

the base of the ovipositors with two other chitinous bands running
posteriorily along the lateral edges of the last segment on each side

and just inside the connexivium. From the middle point of each

side of the sheath of the ovipositors a band is given off perpendicu-

larly to the sheath and curving over the abdomen uniting with

the lateral bands near the junction of the first two and their union
with the lateral bands. There is also a third band, a continuation

of the anterior ends of the lateral bands, which arches over the

segment just anterior to the bases of the ovipositors. This band
completes the several structures of the region.
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OVIPOSITION

Oviposition might be explained theoretically as follows : With
the bending-under of the abdomen the muscles locking the sheath

are relaxed, allowing its two sides to spring apart. At the same
time the ovipositors are let down and perhaps the initial piercing

done by the longer stylets. The innermost pair probably does most

of the rasping and drilling after the surface is ruptured, using

the second pair as a sleeve through which they are able to operate

up and down. The longer stylets also may aid in spreading the

opening during the passage of the egg and the withdrawal of the

innermost pair. The two spoon-shaped structures of the first pair

probably aid as e^g guides.

Oviposition is an interesting phenomenon to watch. The first

part of the process seems to be that of testing the grass-stalk at

various places with the proboscis. If a nabid has oviposited at a

particular spot on a stem, she is quite sure to return to the same
vicinity a second or a third time.

On June 17th a nabid was seen near the top of a grass-stalk

probing it with her proboscis. After a short time this w^as stopped

and the abdomen bent forward and under. The first two pairs of

legs were holding firmly to the opposite side of the grass-stalk.

Almost immediately the ovipositors were seen to swing downward
slowly. This motion was so slow and steady as to remind one of

the mechanical manipulation of a heavy piece of steel. The ends

of the stylets touched the grass-stalk near where the proboscis had
been. They were at first perpendicular to the stalk. There was
an apparent straining and a rhythmic jabbing motion of the

abdomen. The female seemed to exert every ounce of her effort

to pierce the outer grass wall. Sometimes with all the straining

she was unable to force her stylets in, then again after only a

short trial they would suddenly sink into the stem for their entire

length. They appeared to be guided somewhat by the female after

breaking through the hard exterior of the stalk.

Several of these operations were timed. Once the ovipositor

w^as found to remain inserted for three minutes and ten seconds,

another time for three minutes and thirty-five seconds, and a third

time for only thirty seconds. On the withdraM-al of this egg-

apparatus nothing can be seen until after a few hours. The plant

tissues gradually shrink away from around the distal end of the

e^^ revealing the little egg-caps.

There were cases in which nabids had oviposited through thin

blades of grass, the eggs extending entirely through and hanging

merely by means of the enlarged egg-caps. Some eggs were

inserted similarly, but with the distal end down. These eggs so

exposed to the air, did not seem to shrivel or lose their smooth

outline.

The females were found to lay from fifteen to sixty-five eggs

each, and to have a laying period of about eighteen days. Since

these specimens may already have been laying before they were

captured, the figures in this respect are merely tentative.
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The Egg

The egg of N. roseipennis is about 1.78 mm. long and of a

glistening blueish-wliite color. It is elongate-oval in shape and
slightly curved toward the distal end, where there is a feeble con-

striction. Beyond this portion it widens again to receive the white

hood. This hood is very distinctive and serves easily to distinguish

the egg from that of N. rufusculus.

The incubation period varies from seventeen to nineteen days.

At the end of this period the hood is loosened by some force within
the egg and the nymph gradually and very slowly emerges. The
whole phenomenon has much the appearance of growth as there

seems to be no movement on the part of the nymph at first. The
head is first seen pressing against the hood and pushing it along

for a few seconds. As the nymph emerges further the hood slides

off from the head and falls at the side of the egg-shell, but still

attached by a thin filament.

The head of the emerging nymph is bent slightly ventrad, the

antennae, proboscis and legs being in close approximation, making
the whole mass appear quite compact. It is shining and nearly
colorless except for the brown bead-like eyes. AVhen the nymph
has emerged far enough so that the prothoracic legs are free, they
are feebly used in drawing out the rest of the body. This is true
for each pair of legs. The nymph finally emerges and stands near
the empty shell, still having the abdomen attached to the filament

holding the egg-cap, bj^ a slender thread-like substance. This is

soon broken and the nymph seems to remain motionless for a very
short time. This is doubtless done to allow the chitin to harden,
since in many instances the legs are not at all able to support the
weight of the nymph when first hatched. The period of rest is,

however, a very short one and soon the young nymph is scamper-
ing off for food and drink.

After hatching, all that can be seen of the egg-shell is the some-
what irregularly-shaped opening about level with the surface of

the grass-stalk and the hood lying at one side attached by the bent
filament. Drawings of the egg before incubation and after, are
shown in Figs. 9, 10, 11 and 12.

First Instar

The nymphs on first hatching are about 1.4 mm. long and nearly
colorless, becoming whitish after a short time. The nymph as seen
from above is bluntly pointed at each end; proboscis very long,
reaching beyond metathoracic coxae ; legs transparent and length-
ened out of proportion to body; tarsi with proximal segment very
short and distal segment much longer ; each division of thorax with
four hairs on dorsal surface, two near the center of the segment
and one near each lateral edge; prothorax with median furrow;
meso- and metathorax depressed below the level of the prothorax
and abdomen, most strongly depressed medially ; abdomen strongly
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arched, the segments easily determined, each bearing four hairs

similar in arrangement to those on the thorax, the outermost row
arising from spiracles along the margins, the sixth segment having

the largest spiracles and the longest hairs; three large light spots

on central dorsum of segments three, four and five respectively

;

eyes large, semi-circular in outline as seen from the side, coarsely

gianulated, and reddish broT\Ti in color ; two prominent hairs on
dorsum of head above eyes ; antennae about twice as long as body,

hairy, the segments being longer successively as they approach
the distal end ; base of antennae dark, dark streak extending nearly

to eye; first antennal segment with dark streak beneath and black

ring at distal end; prothoracic femora well-developed, with row
of teeth along inner side, each giving rise to a hair-like bristle,

and a similar row on A^entral side, also dark subapical spots ; meso-
thoracic femora hairy and with dusky, subapical spots; meta-
thoracic femora with six long hairs along inner side and red

apical ring; all tibia hairy; tarsi with thin covering of hairs and
darkened at outer end.

As the nymphs grow older the body becomes yellowish-white in

color, also the legs ; brownish streaks appear on disc of thorax

near lateral margins ; lateral edges of abdomen become compressed

;

central area, brownish ; third segment pigmented and well-defined

at edges.

Second Instar

Length at beginning of second instar is about 2.58 mm., and
form assuming more that of mature nabid; translucent to color-

less at first; antennae a little longer than body; proboscis with
dark central streak and extending beyond mesothoracic coxae

;

thoracic terga greenish in color and not extending to lateral mar-
gins; pleural region of thorax dusky, a white streak running
between this region and the dorsal terga ; ventral portion of

abdomen becoming well rounded, lateral edges unpigmented and
prominent; small black spots at bases of teeth on first and second

femora.

At the end of the instar the streaks along dorsal margins of the

thorax become brownish ; central areas of second and third abdom-
inal segments olive-green ; third and fourth segments with patches

of green ; red spots on third segment and a few irregular dashes

of red on central dorsum of segments three, four and five; dorsal

terga of abdomen not reaching to lateral margins; spots notice-

able on metathoracic tibia; terminal segment reddish.

Third Instar

Length of nymph about 2.87 mm. ; body longer in proportion to

width than in second instar; antennae about one-quarter longer

than body; tylus dusky at sides; two distinct dusky lines appear-

ing on dorsum of head; dusky design beginning on disc of pro-

thorax; mid-dorsum of first and second abdominal segments with
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small, greenish patches; third segment with large, green patch
and central, red spot; last abdominal segment dusky; abdomen
hairy on ventral side

;
pro- and mesothoracic femora with large,

dark patches ; small, stiff bristles appearing on ventral side of pro-
thoracic femora ; small teeth appearing on inner side of first tibia

;

metathoracic tibia well spotted.

At the end of the instar wingpads appear definitely outlined;

margins of abdomen wide and whitish ; triangular white spots

at postero-lateral corners of each abdominal segment very notice-

able; tarsi greenish at outer ends.

Fourth Instar

Length about 4.7 mm. ; antennae about as long as body, the two
distal segments light greenish in color; two dark spots between
hinder portions of eyes; greenish patch on each side of head pos-
terior to eyes; black design on prothorax further developed and
median red streak present ; wingpads growing larger, tips of meta-
thoracic pads reaching posterior of first abdominal segment, both
pairs of wingpads, olive-green with a few w^hite spots; median
area of meso- and metathorax colorless; inverted "U" on dorsum
of anterior end of abdomen and red spots at centers of first few
segments; row of six round, greenish dots at under side of lateral

edges; dusky bars beginning to form on outer sides of prothoracic
femora.

At the end of the instar, sides of tylus are very dark; anterior
dorsum of head dusky; red streak along posterior median line;

red median line on thorax and red spot on center of each abdom-
inal segment ; tips of mesothoracic wingpads nearly equal in length
to those of the metathorax ; coarse hairs on venter of thorax and
abdomen.

Fifth Instar

Length about 4.87 mm.; body becoming ])roportionally broader
than in the previous instar; proboscis reaching first coxae;
antennae about as long as body; dark markings on head more
conspicuous; design on disc of prothorax further developed and
medial, red line present ; mesothoracic wingpads grown so that the
tips overlap about one-half on the fourth abdominal segment,
longer and narrower than the metathoracic wingpads ; abdominal
margins well defined and slightly thickened; dusky "V" on
dorsum and also light rectangular area; red dashes in a line along
raid-dorsum of abdomen, posterior segment hairy ; the many small
bristles on under sides of pro- and mesothoracic femora longer and
the teeth appear smaller in proportion than before.

At the end of the instar the design on the thorax is completed

;

head dusky on ventral side; large spine forming on presternum;
center of mesothoracic disc with red design; each segment of
abdomen except the last two with long, red dashes at extreme
lateral edges; two red spots on head behind eyes; row of green
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patches along sides of abdomen below lateral edges; ovipositor of

female in process of formation ; mesothoracic femora becoming

barred and tibia quite heavily spotted; beginning of suture out-

lining inner edge of clavus; distal segment of tarsi beginning to

divide into two parts.

Habits of Nymphs

The habits of the young nymphs were quite interesting to

observe. As soon as their legs were strong enough to support their

weight, they were off on their quest for food. The usual behavior

when there was no food in sight was to amble along slowly over

the surface of a leaf or stem, prodding at it with the proboscis.

The predaceous character of the family is revealed very early

in the life of the young nymph. One-day-old nymphs were seen

attacking aphids twice their size, thrusting the sharp proboscis

with great precision into the abdomens of their victims. Some-
times the aphid in an attempt to escape would pull the nabid
along bodily for a short distance, finally freeing itself. Very sel-

dom did all the nymphs placed in one dish reach maturity. It was
usually a hard-fought contest, with the most aggressive subduing

and eating the others. In feeding, the prey was pierced in various

places and the body juices sucked out. Even the coloring-matter

of the eyes was extracted and usually when a nymph was through

feeding the body of its victim collapsed. The completeness with

which this extraction is done is remarkable.

The nymphs were hearty eaters, especially the younger ones,

which fed almost continuously. They were also fond of water,

one nj^mph having been observed with its proboscis inserted in a

drop of water for four minutes and apparently drinking. When
teased with a needle or a straw, they would often accept the chal-

lenge to combat.

The small nabids were also seen frequently cleaning the pro-

boscis and antennae. This was accomplished by drawing the struc-

tures between the approximated distal ends of the tibia. On close

examination, these were found to have a row of spine-like hairs

at their outer ends which serve as excellent scrapers or brushes

in removing small patches of old moult-skin or other foreign

particles.

Moulting

A number of nymphs were observed in the process of moulting.

This is an interesting phenomenon and takes place as the nymph
stands on the upper side, or clings to the lower side of a leaf.

Just before moulting as was stated, the nymph is usually sluggish

in its actions, the abdomen becoming whitish, probably because

of the expulsion of all fa?cal matter. The nymph assumes a

position as shown in the drawing in Fig. 16, legs well spread apart,

especially the metathoraeic pair which appear braced. The head
is bent downward so that the probosis is close to the ventral side
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of the thorax along with the antennae. The skin breaks along the

mid-dorsal line from the head to about the center of the abdomen.
The body within is bowed upward and the prothorax is the first

part seen to come through the slit, later the head is withdrawn.
The legs are packed close together and by an up and down motion
of these, much like a pumping action, the nympli climbs out of its

old skin which remains standing,

A specimen was timed during the fourth moult, as follows : The
skin split about 9 : 4-1 a. m. At 9 : 51 the proboscis and one antenna
had been withdraAvn ; soon after that the other antenna ; next a

front leg was worked free and gradually all of them, and the

nymph stood quietly bracing himself, his abdomen still attached
to the moult-skin. This he finally separated himself from by push-
ing against it with his hind feet. At 9 : 58 a. m. the process was
completed, just fourteen minutes after the dorsal split occurred.

Directly after moulting the movements of the head and legs

w^ere very feeble. At this time in the earlier instars the nymphs
were nearly colorless except for red spots on the femora, antennae,
and the reddish eyes. In the later instars, the first appearance
after moulting was a dead-white, red spots appearing on the first

and second antennal joints, on the head and also at the apical ends
of the femora. The eyes have a reddish-brown appearance and the
coxae are transparent and glass-like.

The spots first appearing red, usually turn black after a short

time. One exception to this is the apical spot of the femora which
sometimes remains a reddish-brown.

The nymph is not in its new covering long before it hardens and
begins to color. That this pigment is merely in the outer skin is

shown by a study of the old moult-skin, and that it is produced by
cells underlying it is shown by the absence of color in the newly
acquired skin.

The Adult

N. roseipennis is found in both the long-winged and short-winged
form. Length of adult male about 5.9 mm.; widest part of pro-
thorax 1.4 mm. ; widest part of abdomen 1.9 mm. ; color red-brown
with dusky markings; general shape elongate-oval; female about
7.1 mm. long; widest part of prothorax 1.6 mm.; widest part of

abdomen 2.3 mm. ; female wider proportionally through abdomen
than male, and with darker markings; antennae not quite as long
as body, second joint dark at apical end and the two distal joints

dark; eyes large, dark red and bulging; tylus dark along sides;

dusky converging lines on head with dark, narrow area between
them hairy, a large ocellus at the posterior end of each dark line

;

sides of head dusky and pubescent ; wings light tan in color, pubes-
cent and dusky-spotted ; one unbranched vein through clavus ; two
long veins in corium, inner one dividing near posterior end of

commissure and uniting again, forming a diamond-shaped cell, the
vein then extending along the posterior border of the corium
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giving-off branches through the membrane; row of inner closed

cells and a row of outer, open cells formed in membrane; second

vein extending through corium to outer, posterior border of tliis

area and giving-off two branches about two-thirds of the way
along ; under side of the head dark and hairy

;
prothorax imme-

diately before first coxae dark; mesothorax black below with fine

pubescence ; abdomen with dark streak along mid-ventral line ; mar-

gin of abdomen slightly reflexed ; a large spiracle surrounded by
red on ventral side of each segment of the connexivium ; abdomen
hairy below; last segment of male blunt at end, its dorso-lateral

sides hollowed-out to accommodate the claspers; terminal segment

of female pointed at posterior end and hairy ; fore-femora well

developed, heavily spotted above and barred on outer side, many
small stiff bristles below; tibia nearly colorless and with double

row of black teeth along the inner edge; mesothoracic femora
heavily barred on outer side, also heavily spotted and with small

bristles below ; tibia, with double row of black spines ; metathoracic

legs long, femora heavily spotted also, tibia heavily spotted; tarsi

dark at each end and three-jointed.

Habits of Mature Nabids

The nabids seem most active on warm and sunny days, most of

them having been captured at such times. The specimens used in

this experiment were found in grass and low bushes where there

was plenty of food.

Observed in the cages, their movements were usually slow, walk-

ing along probing the surface of the leaf with the proboscis. On
being disturbed they could move away quickly, their long legs

being well adapted for walking. Oftentimes they would remain

quiet at some place on a leaf, but usually made a sudden dive if

a small insect came within reach. They are greedy feeders and
will reach for a second victim before the first is entirely consumed.

Two nabids were found copulating, their abdomens together and
bodies extending in a straight line. During this time, which was
probably toward the end of the period, the claspers of the male

were seen to curl slightly and straighten-out again. This move-

ment occurred along both axes. When copulation was completed,

the male was seen to wave his claspers excitedly. No definite use

for these structures could be ascertained.

There was no evidence of a second generation during that sum-

mer. The nymphs on maturing were placed in pairs in separate

cages for observation. On the 17th of September a copulation

was observed but the female was not seen ovipositing. It is there-

fore quite probable that the females hibernate over winter and
oviposite in spring.

Natural Enemies

Perhaps the greatest natural check of this family and species,

as of most other insects, is climate conditions. These affect the

younger nymphs more readily than they do the older ones.
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Moderate cold does not play such an important part as severe and
sudden changes in temperature do. This may kill them or slow-up

considerably the life processes.

The nymphs of the first instar are very delicate and readily

subject to mechanical injury such as may occur during hard rain-

storms, wind-storms and the like. A very small drop of rain will

drown a nymph of the first or second instars.

Secondly, they are enemies of their own kind as was shown in

the discussion of habits. This cannibalism extends throughout all

stages, seemingly becoming greater as the nabid approaches

maturity. There are other predaceous insects which very likely

prey upon them — as certain reduviids and phymatids. Spiders

and birds, too, are probably formidable enemies.

A parasite was observed on a nymph when the latter was about

ready to moult the second time. It appeared in the form of a very

small red sac hanging on the ventral side of the body. It grew
larger every day and after the sixth day left the insect. It was
probably because of the parasite that the nabid failed to moult,

remaining fifteen daj^s in the second instar. The average duration

of this stage is about four days. Dr. H. E. Ewing of the Division

of Insects, Washington, D. C, kindly identified the parasite as

belonging to the family Tromhidiidae, or "Harvest mites".

Shannon (1914), in his paper, ''Habits of Some Tachinidae,

"

states that N. roseipennis is parasitized by Leucostuma atra.

Nabis rufusculus Reut.

Since A', roseipe^inis Keut. and N. rufusculus Reut. are so

similar in a great many ways, the discussion in the first part of

this paper dealing with the economic importance, methods of

procedure, etc., for A^. roseip'ennis maj' safely be applied to

A", rufusculus.

Classification and Distribution

A", rufusculus was first described by Renter in 1872. It belongs

to the order Hemiptera, suborder Ileteropicra, family Nohidae

Costa and genus Nahis Latriele.

This species is also practically transcontinental in its range
in North America, occuring from British Columbia to New Bruns-
wick and Colorado to Virginia. It has been reported from the

following regions : Ontario, Maine, Massachusetts, New York,

Maryland, New Jersey, New Hampshire, Vermont, Connecticut,

District of Columbia, Virginia, North Carolina, Colorado, Northern

and Western Canada.

Genitalia

The last segment of the male is concave at its dorso-lateral sides,

very similar to that of A^. roseipennis. A clasper extends across

each one of these concavities (Fig. 33). Unlike the claspers of

JV. roseipennis, the anterior ends are much broader (Fig. 34) and
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are semicircular in shape, tei-minatiiig in a sharp spine, directed

upward in normal position. The posterior portion of the elasper

is much smaller than the anterior end and is slightly twisted out

of the same plane. It bears a number o£ hairs on the upper
surface.

The ovipositor of the female is very similar to that of N. rosei-

pennis and the act of oviposition is very similar. The laying-

period began about June 13tli and extended to about July 9th.

This also might be somewhat in error as some of the nabids prob-

ably had begun to lay before they were captured. N. rufusculus

favored the grass-stalk as a place to oviposit, though this particu-

lar species is known to oviposit in certain fruits such as blue-

berries, as was shoAvn by Woods (1915) in his paper on "Blue-
berry Insects in Maine."

The Egg

The egg of N. rufusculus is about 1.4 mm. long, elongate-oval in

shape and bent at the distal end much as that of N. roseipennis,

though not quite so sharply (Figs. 5 and 8). It is whitish in

color and glistening. The striking difference between the eggs of

the two species besides shape is the covering at the distal end.

In N. rufusculus it is a flat cap nearly circular in outline, and
flanged, fitting into the egg much like the cover fits into a milk

can "(Figs. 6, 7).

The incubation period is between thirteen and eighteen days.

The phenomenon of hatching is similar to that of N. roseipennis,

the 3'oung nymph pushing the egg-cap ahead of it until this slips

off the head and falls at tlie side of the cavity, still attached to

the shell. This connection is made by means of a double filament,

elbowed or bent in a similar manner to that of the other species

(Fig. 7). The empty egg-shell appears as an irregular opening

at the surface of the grass-stalk.

FmsT Instar

The nymphs on first hatching are about 1 mm. long, nearly

colorless, becoming whitish after a short time. They resem.ble the

nymphs of N. roseipennis very much. The nymph is bluntly

pointed at each end
;
proboscis transparent and very long, reach-

ing beyond metathoracic coxae ; legs very long and transparent

;

coxae large, prominent and clear; distal segment of tarsi longer

than proximal segment and dark at end ; thorax with small median
furrow on dorsum of first two segments, the anterior edge of the

metathorax depressed below the level of the abdomen ; each seg-

ment of thorax bearing four prominent hairs on dorsal surface

similar to those of N. roseipennis in arrangement; abdomen arched,

segments each with four hairs, those along margins arising from
spiracles, the spiracle of the sixth segment being the largest and
ha^ang the longest hair; abdomen with three large whii.e spots

on central dorsum of segments three, four and five, respectively;

eyes large, semicircular in lateral outline and reddish-brown in

color ; two prominent hairs above each eye ; antennae hairy and

6
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about twice as long- as bocl.y, segments longer successively^ toward
distal end ; dark streak along under side of first segment and black

ring at distal end ; second segment with narrow dark ring at distal

end; dark streak from base of antenna extending toward eye;

prothoracic femora large, whitish and hairy ; row of small teeth

along under side of femur and a row along the inner side, each

giving rise to a bristle-like hair, dark subapical spots present

;

mesothoracic femora with long hairs below and a few above, small

dark subapical spots present ; metathoracic femora with dark
sid)apical spots and reddish apical ring; all tibia whitish and with
long hairs.

At the end of the instar the abdomen appears slightly elongated,

rounded ventrally and the margins compressed dorso-ventrally

;

lateral edges of thoracic disc darkened ; small, triangular, white
areas at posterolateral edge of each segment.

Second Instar

Length about 2.54 mm., body longer proportionally than in

first instar; antennae a little longer than body; thorax with faint

brownish streaks along lateral edges of terga ; abdomen robust,

lateral edges compressed, forming definite margins; color brown-
ish with two red spots on central tergal region of first abdominal
segment ; tergum of third segment definitely defined and with
large greenish patches ; terga of abdomen appear to be cut off near
lateral edge; pro- and mesothoracic femora spotted; tarsi dark
at ends.

At the end of the instar the streaks along lateral of thoracic
disc appear heavier

;
pleura of thorax slightly dusky, leaving white

streak between terga and pleura ; tM'O reddish spots on central-

dorsum of first abdominal segment; green spots on segments three

and four.
T̂hied Instar

Length about 3.17 mm. ; antennae about one-quarter longer than
body

;
proboscis slightly darkened at base ; wide clear streak mid-

dorsally from head to first abdominal segment; margins of thor-

acic terga pigmented, also pleurae, greenish
;
posterior segments

of abdomen dusky and quite hairy ; legs whitish ; coxae
transparent.

At the end of the instar a red medial streak extends through
anterior and posterior ends of abdomen ; two reddish spots on
dorsum of metathorax ; last three segments of abdomen olive-

brown ; legs only moderately spotted; small bristles developing
on under side of pro- and mesothoracic femora ; double row of

teeth developing along inner side of pro- and mesothoracic tibia;

hind tibia spotted lightly.

Fourth Instar

Length about 4.09 mm.; antennae a little longer than body;
dark streaks along sides of tylus ; two dusky streaks on dorsum of

head ; large olive patches on head behind eyes ; beginning of

characteristic design on prothorax ; tips of mesothoracic wingpads
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nearly even with those of the metathorax, their color dusky -with a

few white spots; pleurae of thorax dark-olive; dusky design with
central, rectangular, clear area on dorsum of anterior abdomen;
row of round, green spots on lateral sides of abdomen below
margins ; dark spots on fore-femora at bases of teeth ; tibia with
double row of black spines or teeth along inner side, hairy ; meso-
thoracie femora with small, stiff bristles developing below and a

few dark spots; metathoracic tibia lightly spotted.

At the end of the instar the dusky marks on dorsum of head
are enlarged ; characteristic design on prothorax, nearly com-
pleted ; two large red spots on dorsum of first abdominal segment,

also at lateral edges of third segment.

Fifth Instar

Length about 5.12 mm. ; nymphs with faint markings of ovi-

positors on abdomen appear longer than the others, which are

probably the males of the species; body broader in proportion to

length than in pi-eceding instar ; antennae about as long as body

;

sides of tylus brownish ; large olive patches on sides of head behind
eyes ; black design on prothorax about completed ; red streak run-
ning dorsally and mediall}' just posterior to head and extending on
prothorax ; mesothoracic wingpads long and narrow, reaching to

about one-half the fourth abdominal segment ; metathoracic wing-
pads not grown beyond posterior edge of first abdominal segment

;

clear area on dorsum of abdomen surrounded by light olive and
containing the three characteristic yellow-Avhite spots; lateral mar-
gins of abdomen broad and compressed; red dashes through mid-

dorsum of abdomen
;
pleura of thorax brownish ; body whitish

below ; row of green patches along side of abdomen ventral to

lateral edge
;
prothoracic femora well developed, the ventral row

of teeth nearly disappearing; mesothoracic femora with few spots,

small bristles below ; metathoracic femora with few spots and red-

dish ring at apical end ; tibia long and with very few spots.

Toward the end of the instar the broad al)dominal margin is

slightly reflexed; red design of indefinite shape on center of pro-

and mesothorax ; continuous red streak through mid-dorsum of

abdomen ; red dashes at extreme outer margin of segments, also

small triangular white patches ; red dashes along under side of

lateral margins; apical joint of tarsus beginning to show signs of

division into parts, forming a three-segmented tarsus.

The Adult

N. riifuscKlus is found in both the hmg and the short-winged

form. The adult male nabid is about 5.7 mm. long ; widest portion

of thorax is 1.3 mm.; widest part of abdomen is 1.9 mm.; adult

female nabid is about 6.5 mm. long; widest portion of thorax is

about 1.4 mm.; widest part of abdomen, about 2.2 mm.; general

shape elongate-oval ; antennae a little shorter than body, second

joint dark at apical end and outer two joints dark
;
general color

tan with dusky markings; proboscis extends between profhoracic
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coxae ; dorsum of head tan colored and pubescent, two dark lines

on dorsal surface with dark area between them; a large ocellus

at posterior end of each of these lines ; dark patch on head behind

each eye ; ventral of head and prothorax light, the latter pubescent

above and forming collar for neck; characteristic design on raised

area of disc, anterior and posterior lines deeplj' impressed;
scutellum triangular in shape and with central, dark design ; wings
light tan, spotted w^ith dusky ; straight vein through clavus ; two
prominent veins through corium, inner one dividing, then uniting

again, forming a diam.ond-shaped cell near the posterior end of

the mid-dorsal commissure, the vein continuing along the posterior

border of the corium and giving otf long veins through the mem-
brane, these forming a roAV of open cells at the posterior border;
outer vein extending to outer posterior corner of corium and
giving off two branches about one-half the way along ; abdomen
with narroA¥, dark, mid-ventral streak and broader streak along
sides below lateral margin ; lateral margins refiexed slightly, con-

nexivium formed ; spiracle on ventral side of each segment of

connexivium surrounded by red ; last segment of male abdomen
rounded-up to meet dorsal tergum, dorso-lateral concavities present
to accommodate the claspers; last segment of female abdomen
rounded at sides and pointed at anterior end; forefemora barred
lightly on inner side, heavily on outer side, spotted above and
many small bristles below; tibia whitish and with double row of-

black teeth along inner side ; mesothoracic femora barred lightly

on inner and outer sides, a few spots above and many small
bristles below; metathoracic legs elongated, femora sparsely
spotted, tibia lightly spotted and brownish in color; tibia three-
jointed and dark at each end.

Explanation of Tables

The data submitted in the tables on pages —• and — might aid
in showing the length of the five instars and the variation which
takes place. Only a few specimens are concerned here. They are
selected from those nymphs hatching July 4th and July 15th
and are those specimens which survived longest.

The first four columns are complete for the time between June
Ifith and July 15th. The data of the two columns "Laid" and
"Hatched" does not necessarily apply as to position in the table,

since there was great variation in the length of the incubation
period and also since there was much difficulty in marking the new
eggs from day to day. The eggs of N. roseipennis are very easily
discerned but those of N. rufnsculns were at times barely per-
ceptible.

The number in the sixth column indicates the dish in w^hich one
or more nymphs were living and the designation "No." indicates
the number of nymphs in a dish.

Even considering the nymphs killed from each instar and pre-
served, the totals at the bottom of the page show a rather high
mortality.
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Explanation of Plates

1. Portion of grass-stalk showing hatched eggs and egg-caps of A', rufiis-

culus, much enlarged.

2. Portion of raspberry stalk dissected showing eggs of A', roseipennis, much
enlarged.

3. Portion of grass-stalk with protruding white hoods of eggs of N.

roseipennis, much enlarged.

4. Portion of raspberry stalk showing protruding hoods of eggs of N.

roseipennis.
5. Dissected stalk of grass showing eggs of X. rufusculus, greatly enlarged.

6. Grass-stalk showing hatched eggs and egg-caps of N. rufusculus, much
enlarged.

7. Distal end of egg of A', rufusculus (hatched), showing egg-cap and

attachment, much enlarged.

5. Egg of i\". rufusculus, much enlarged.

9. Dissected grass-stalk showing eggs of N. roseipennis, greatly enlarged.

10. Grass-stalk showing hatched eggs and hoods of N. roseipennis.

11. Distal end of hatched egg of ^'. roseipennis showing hood and attach-

ment, much enlarged.

12. Egg of N. roseipennis, much enlarged.

13. Nymph of JN". roseipennis, first instar, magnified 35 dia. Body of nymph
appears shrunken away from body-wall in some places, probably due to the

effect of the preserpative. This i>henamenon has occurred in a number of

cases.

14. Lateral view of nymph of Isl. roseipennis, 1st instar. Magnified 35 dia.

15. Nymph of ISl. roseipennis, beginning 2nd instar. Magnified 15 dia.

16. Nymph, about 4th instar in process of moulting. Magnified about 13

dia.

17. Nymph of 2\". roseipennis beginning Srd instar. Magnified 15 dia.

IS. Nymph of A', roseipennis beginning 4th instar. Magnified 14 dia.

19. Nymph of N. roseipennis end 4th instar. Magnified 14 dia.

20. Nymph of N. roseipennis Ijeginning 5th instar. Magnified 12 dia.

21. N^Tnph of X. roseipennis end of 5th instar. Magnified 12 dia.

22. Mature nabid, JN''. roseipennis. ]\Iagnified 11 dia.

23. Nymph of JV. rufusciilus, 1st instar. Body somewhat distorted by

alcohol. Magnified 26 dia.

24. Nymph of N. rufusculus, end 2nd instar. ^Magnified 16 dia.

25. Nymph of N. rufusculus, end 3rd instar. Magnified 16 dia.

26. Nymph of N. rufvsculus, end 4th instar. Magnified 17 dia.

27. Nymph of N. rufusculus, end 5th instar. JNIagnified 17 dia.

28. Mature nabid, Y. rufusciilus. Magnified 13 dia.

29. Ventral of last segment of female abdomen of N. roseipennis showing
ovipositor in norm^al position, also parts dissected. The inner and middle

pairs of structures are here sho%\Ti in approximation. Magnified 13 dia.

30. Ventral view of last segment of female abdomen of V. rufusculus show-

ing ovipositor in normal position, also all parts of structure dissected. Mag-
nified 15 dia.

31. Lateral view of posterior of male alxiomen of V. roseipennis. showing
olaspers. Magnified 11 dia.

32. Clasper of 2\". roseipennis, from right side. Magnified 56 dia.

33. Lateral view of posterior of male abdomen of V. rufusculus, showing
claspers. Magnified 11 dia.

34. Clasper of V. rufusculus. from right side. Magnified 61 dia.
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Euscelis angiistatiis (Osborn) 15, 42

arctostaphyli ( Ball ) 15,41
antliracinus (Van Duzee) 41
foma (Van Duzee ) 15, 22, 42
enrtisi ( Curtisii ) ( Fitch ) 42
deceptus Sanders & DeLong 15, 41
elongatus ( Osborn ) 15, 42
extrusiis (Van Duzee ) 41
humidus (Osborn) 15, 21, 42
instabilis (Van Duzee) 21. 42
obsoleta 13
striatulus 13
striolus ( Fallen ) 13,41
ulileri ( Ball ) 41
vaccinii ( Van Duzee ) 21, 42

Euschistus euschistoides (Vollenhoven) 56
tristigmus ( Say ) 22, 56
variolarius (Polisot de Beauvois) 56

Evacanthus acuminatus (Fabricius) 13. 36

F.

Formica sanguinea Latr, sub sp. rubicunda Emery 87

G.
Galeatus peckliami Ashmead 13, 66, 105, 107, 108, 109
Garganus fusiformis ( Say ) 72
Geoooris uliginosus ( Say) 63

bullatus Say 63
uliginosus lateralis Fieber 63

Gerris argenticollis, Parshley 80
buenoi Kirkaldy 21, 80
marginatus Say 21, 80
remigis Say 80
rufoscutellatus (Latreille) 13, 21, 80

Graphocephala eoccinea ( Forst ) 20, 35
C^'pona octo-lineata (Say) 20, 36

H.
Halticus apterus Linn 14
Helophara communis Fitch 35
Helophora insignis (Blk) Thor 18
Homaemus aeneifrons ( Say ) 21. 54, 55
Horcias dislocatus ( Say ) 72

dislocatus affinis (Renter) 73
dislocatus limbatellus (Walker) 73

Hormaphis papyraceae 53
Hormaphis sp

~
20

Hyaloides vitripennis (Say) 22, 77
Hylocurus Eichhoff 143, 144, 145
Hylocurus alienus Eichh 143

elegans Eichh 143
discifer Eichh 143
parkinsoniae n. sp 142, 145, 147
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Idioceriis alternatus Fitoli 22. 32

amabilis Ball 15, 22, 31, 34
formosxis Ball 31
lachrymalis Fitch 22, 32. 94, 95
pallidus Fitch 22, 31
provancheri Van Duzee 32
subnitens, Sanders & Delong 15. 32
suturalis. Fitch 32, 34, 94

Ilnacora malina (Uliler) 21, 79
Ips gnildi n. sp 137, 140

latidens Lee 138
longidens Sw 138
pini (Say) 67, 119

Ischnorrhynchns geminatus (Say) 21, 22, 61, 62

K.
Kelisia axialis Van Diizee 51

L.

Labops hirtus Knight 77
Laccocera vittipennis Van Duzee 21, 51
Leucostnma atra 160
Lepyronia 4-angularis Say 14
Libiirnia campestris Van Duzee 22, 51

lutulenta Van Duzee 51
pellucida Fabricius 51
puella Van Duzee 51

Liburniella ornata ( Stal ) 51
Ligyrocoris contractus (Say) 63

"

diffusus (Uhler) 63
Linyphia niarginata Koch 18
Lophocarenum florens (Camb) 18 .

Lopidea media ( Say ) 22, 78
Lopns decolor ( Fallen ) 79
Lygaeus kalmii-angustomarginatus Parsh 22, '59, 61
Lygidea rubecula ( Uhler ) 73

ruljecula obsoura Reuter 73
Lygus alni Knight 74

approximatus Stal 74
atrityhis Knight 22, 74
apicalis Fieber 13
belfrageii Renter 74
canadensis Knight 75
communis Knight 74
fagi Knight 22, 74
hirticulus Van Duzee 22, 75
ostryae Knight 75
pabulinus (Linnaeus) 13. 20, 74
parshleyi Knight 74
plagiatus Uhler , 74
pratensis 13
pratensis oblineatus Say 22. 73
vanduzeei Knight 73
vanduzee ruboclarus Knig'ht 73

M.
Macrolophus separatus (Uliler) 20, 77
Macropsis basalis Van Duzee

, 22, 32, 34
canadensis (Van Duzee) 33, 34
sp 32
3-maculata Fh 14
viridis ( Fitch ) 22, 32
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Macrotylus sexguttatus ( Provancher) 71,79, 108
Mangora placida ( Hentz ) 18

Meadorus lateralis ( Say ) 22, 57
Mecomma ambulans 13

gilvipes (Stal) 21,76,79
Melanorliopala clavata Stal 21, 60
Mesamia vitellina ( Fitch) 37, 96
Mesovelia mulsanti White 68
Metrobates hesperius Uhler 23, 81
Micracis LeConte 142, 143, 144, 145, 146

Mieracis bicornus Blackman 145

biorbis Blackman 145

harnedi Blackman 145

hirtellus Lee 145

langstoni Blackman 145

meridianus Blackman 145

nanula Lee 144. 145

opacicollis Lee 144, 145

popiili Sw 145

rudis Lee 145

suturalis Lee 145

swainei Blackman 145

Micracanthia humilis ( Say ) 20, 83

Mierocentrus caryae ( Fitch) 30
Microvelia americana Uhler 82

borealis Bueno 82

buenoj Drake 21, 82

Mimoceps gracilis Uhler 71

Mineus strigipes ( Herrich-Schaeffer ) 58

Miris dolobratus (Linnaeus) 13, 69, 70, 71, 149

Misumena vatia Clerck 18

M. sp 18

Monalocoris filicis (Linnaeus) 13, 20, 77

Mormidea lugens ( Fabricius ) 56

Myodocha serripes Oliver 63

N.

Nabis Latreille 151, 160
Nabis ferus (Linnaeus) 13, 69, 149

limbatus Dahlbom 13, 17. 21, 69, 70, 149

roseipennis Renter 17, 20, 22, 69, 108, 149, 150, 151, 152, 154

158, 159, 160, 161, 164, 165
rufusculus Eeuter 17, 20, 22, 69, 70, 108, 149, 150, 152,154,

160, 161, 163, 164, 166

subcoleoptratus Kirby 68, 149

Neides muticus ( Say ) 61

Neoborus amoenus ( Renter ) 75

pubescens Knight 75, 76

Neottiglo&s-a undata ( Say ) 56
Neurocolpus nubilus Say 71

Notonecta insulata Kirby 85

nndulata 21, 84

variabilis Fieber 85

Nysius ericae (Schilling) 13, 21, 61

thymi (WoM) 61

0.

Oedancala dorsalis ( Say ) 63

Oncometopia lateralis (Fabricius) 35
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Oncopsis cognatus ( Van Duzee ) 22, 33, 34
filchi Van Duzee 20, 22, 33, 34
minor ( Fitch) 22, 34
nigrinasi ( Fitch ) 34
tjruni { Provancher ) 33
sobrius (\\alker) 22, 33
variabilis (Fitch) 20, 33, 34

Ortholomus longiceps Stal 21,61
Orthotomicns caelatus Eichh 67
Orthotyliis catulus Van Duzee . . .- 79

chloiionis Say 14

dorsalis (Provancher) 22, 79
(Diommatus congrex Uhler dorsalis Prov. ) 14

(marginatus Uhl) (Cyrtorrhinus) marginatus Uhl 14

transluscens Tuckers 22, 78
viridis Van Duzee 78

Otiocerus coquebertii Kirby 50

P.

Pagasa fusoa Stein 68. 149

Palmacorixa buenoi Abbott 86
Paraboloei'atus major Osborn 15, 37

viridis (Uhler") 37

Pardosa sp ? 18

Pellenes hoyi Peckham 17. 18
Pemphigus tesselata 22, 52

Pentacora ligata (Say) 82, 83

Peribalus limbolarius Stal 55

Perigenes constrictus ( Say ) 63

Perillus circumcinctus Stal 58
exaptus Say var.'d (fide van Duzee) 21, 58

Phidippus miiltiformis Em 18

sp 18

Philaenus lineatus (Linn) 21, 26, 27

P. leucophthalmus (Linn ) 26

Philaronia bilineata Say 21, 25

Phlepsius apertus Van Duzee 43

decorus Osborn & Ball 42
fulvidorsum ( Fitch) 43

irroratus (Say ) 43

maculellus Osborn 15, 21. 43

solidaginis (Walker) 43

Phylegyas abbreviatus (Uhler) 63

Pysatocheila plexa Say 14

Phytocoris conspersipes (breviusculus) Rent 14

cortitectus Knight 72

erectus Van Duzee 72

eximius Renter 72
fulvous Knight 22, 72
lasiomerup Renter 20, 21, 71, 72

pallidicornis Renter 72
salicis Knight 22. 72

sp. 21

Piesnia cinerea Say 64

Pilophorus amoenus Uhler 22. 77, 78

clavipes Uhler M. S 14

Pirata insularis Em 18

Pissonotus ater Van Duzee 51

dorsalis Van Duzee 51

Pityogenes hopkinsi S\v 67
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Pityophtliorus balsameus n. sp 119, 121. 129, 133

biovalis n. sp 122, 124, 129
hriseoei n. sp 123
canadensis S\v 120, 121
dentifrpns n. sp 125. 128. 129. 131,' 135
(jranulatus S\v 119
murrayanae 138, 140
niidus S\v 119
0})aculns Lee 119, 120.128
patclii n. sp 1 20, 129, 135
piibenihis Lee 120, 128
pnlchelhis Eiclili (liirticeps, Lee) 125, 126
puliearius Zimm 123
pusio Lee 126
shepardi n. sp 124, 128, 129, 131, 135

Plagioo^nathiis anniilatiis Uliler 79
chrysanthemi (Wolff) 13, 79
fraternns Uhler 21,79
fuscosus Provancher 22, 79
obscurus LThler 14
politus I'hler 21. 79
sp. 1 79
sp. II 80
sp. Ill 80

Platylygus luridus ( Renter ) 22. 73
Platymetopiiis acutus ( Say ) 38

acutns var. (Say) cinnamomeus, Osborn 38
cnprescens Osborn 39
magdalensis Provancher 39

Platytylellns insitivus (Say) 71
lasiomerns 22
nigricollis Renter 71
rnbrovittatus ( Stal. ) 71
sp 71

Podisns maculiventris ( Say ) 17, 22, 58
modestns (Dallas) .

.'. 17,22, 58, 108
placidns Uhler 17, 58
serieventris Uhler 17, 22, 58, 108

Poecilocapsiis lineatus (Fabriciiis) 73
Poeciloscytus unifasciatus ( Fabricins) 13, 72

venatieus Uhler 72
Polygraphus rufipennis Kirby 67, 128
Protentor belfragei Haghind 58, 59
Psallns n. sp 21. 79
Pseudomicracis 144. 145. 146
Psyllia astigmata 101, 104

carpinicola Crawford 22, 53. 54
floccosa Patch 53, 54, 101
3-niaculata Crawford 22, 53. 54, 101, 102, 103, 104
striata ( Patch ) 22, 53

Publilia concava Say 21, 30

R.

Ranatra americana Montadon 21, 81, 85
Rednvins personatns (Linneans) 13, 66
Renteria irrorata ( Say ) 78
Rhagovelia obesa L^hler 82
Rhenmatobates rileyi Bergroth 23, 82
Rhinocapsus vanduzeei Uhler 79
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S. PAGE
Salda coriacea, Uhler 82
Saldula confluenta, ( Say ) 82, 83

interstitalis ( Say )
".

20, 82
major ( Provanclier ) 82
orb'iculata ( Uhler ) 82
pallipes ( Fabricius ) 13, 82
reperta (Uhler ) 13, 83
separata ( Uhler ) 83

Scaphoideus auronitens (Provancher) 38
immistus (Say) 22, 38
lobatiis (Van Duzee ) 38
S. productus (Osborn ) 38
scalaris ( Van Duzee ) 38

Sciocoris micro2>hthalmus (Flor) 13, 22, 55
Scolops sulcipes ( Say ) 49
Sehirus cinctus ( Palisot de Beauvois) 55
Sinea diaxlenia ( Fabricius) 66
Sittacus striatus (Em) 18
Sphaerocysta peckhami Ashni lO'O

Stenocranus dorsalis ( Fitch ) 51

felti ( Van Duzee ) 51
Stenodema trispinosum (Fveuter) 13, 21, 70

vicinum (Provancher) 21, 70
Stenotus binotatusi ( Fabricius ) 13, 72
Stictocephala lutea ( Walk ) 14

Stronglyocoris (Stiphrosoma) croceipes (Uhler) 14
stygicus ( Say ) 77

Stignocoris rusticus ( Fallen ) 63

T
Telamona ) larbata ( Van Duzee ) 29,93

coryli (Fitch) 30
deelivata (Van Duzee) 29

reclivata (Fitch) 22, 29, 93, 94
Teratocoris paludum. Sahlberg 13, 71

Tetragnatha grallator Hentz 18

laboriosa Hentz • 18

Tetraphleps americana 68

concolor 68

osborni 17, 22, 62, 67

Thamnotettix belli (Uhler) 44

belli var brunneus Osborn 15, 44

chlamydatus ( Provancher) 44
ciliatus Osborn 21, 45

cockerelli Ball . 15, 22, 43

cypraceus Osborn 44

decipiens Provancher 21, 45

eburatus Van Duzee 21 , 44

kennicotti (Uhler) 38, 43, 96

melanogaster (Provancher) 44

morsei Osborn 15, 44

pallidulus Osborn 44

placidus Osborn 21,45

smithi Van Duzee 45

waldanus Ball 15, 20, 44

Theridiosoma radiosa (Em) 18

Theridium frondeum Hentz 1^

murarium ( Em ) 18

Theridula sphaerula Hentz 18

Thyanta custator ( Fabricius ) 21, 56
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Tliyreocoris ater ( Amyot and Serville ) 55
pulicarius (Oerraar ) 55

Tibellus duttoni Heiitz 17,18
oblongus { Walck ) 17

Tibica rimosa 24
noveboracensis 24

Tibicen canicularis (Harris) 24
Trepobates pictus { Herrich-Schaeffer ) 23, 82
Trigonotyhis piilclier Eeuter 71

ruficornis (Geoffroy) 13, 21, 70
Trioza nigrilla Crawford 53

salicis 22
3-piinctata Fh 14

Triplileps insidiosus Say 17. 22. 02, 68
Troinbidium sp 113
Trypodendron betulae 67

bivittatum Kirby 67
Typhlocyba comes ( Say ) var 48

comes (Say ) 48
commissuralis 48
lethierrvi Edwards 48
obliqua' (Say ) 22, 49
obliqua var. noevus Gillette 49
obliqua var. int. non 49
qiierci ( Fitch ) 22, 48
querci var. bifasciata (Gillette & Baker) 48
rosae ( Linnaeus ) 48

tenerrima (Herrich-Sc'haeffer) 4S

X.
Xestocephahis nigrifrons Osborn 15. 37

pulicarius Van Duzee 37

Xylechinus americanus n. sp 117, 118, 12S, 129, 131, 133

pilosus Ratz 118

Xylocoris (Piezostethus) galactinus Fieb 14

Xyloterinus politus 67

Xysticu^ limbatus Keys 18
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