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INTRODUCTION

Considerable interest has recently been manifested in the
reforestation of certain areas of southeastern Ohio. The out-
standing projects have been conducted with coniferous trees.
Scattered conifers have been present in this region for many-
years, but with more extensive and concentrated plantings the
insect pest problem assumes a seriousness not present with
isolated trees or very small plantings.

York Forest, a reforested area in Athens County, was
selected for this study because of its convenience and represen-
tative character. A brief account of the history and make-up
of the forest appears elsewhere in this paper.

Based on York Forest as being a representative reforested
area in the region under consideration, the scope of this study
has been to determine what insects of the coniferous association
had established themselves in the area, the extent of their
damage, the probable or possible sources from which they
entered, and the possibilities of appearance of pests not now
known to be present.

Weekly inspection trips were made during the. spring,
summer, and autumn months of 1932. Areas in which
outbreaks of pests had occurred were visited each time, the
progress of infestations was noted, and the entire forest was
scouted for developments pertinent to this survey.

The writer wishes to express his appreciation of the assist-
ance rendered in the investigation by the following: Dr. Wm.
C. Stehr, under whose guidance the study was made; Dr.

JPaper No. 6 from the Department of Biology, Ohio University. Presented
in partial fulfillment of the requirements of the degree of Master of Arts.
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Frederick H. Krecker and the Biology Department of Ohio
University, who made the investigation possible; Dr. Harold
Morrison, R. A. Cushman, and L. H. Weld, of the United
States Bureau of Entomology, Mr. A. N. Tissot of the University
of Florida, Dr. Herbert Osborn and Dr. Raymond C. Osburn,
of Ohio State University, who identified many of the insects
discussed in the report; and Mr. M. H. Doolittle, Superintendent
of the Carbondale Coal Co., who generously gave permission
to investigate the forest and supplied important details of
history and personal observations during the existence of the
forest.

HISTORY AND MAKE-UP OF THE FOREST

The forest upon which this investigation was conducted
is known as the York Forest located in the northwestern
corner of Waterloo township, Athens County, Ohio. It is a
reforestation project carried out by the Carbondale Coal Co.
on a hilly area characterized by deep ravines and steep slopes.
The soil is a sandy loam, and the slopes contained many gullies
as a result of the erosive action following the removal of the
original deciduous forest.

Reforestation activities were begun by planting the eroded
areas to black locust and tulip poplar in 1906 as a recla-
mation measure. The preliminary work proved quite satis-
factory, and the first conifers were planted in 1908. Practically
all the planting was done during the spring seasons. Fall
planting was tried but did not give satisfactory results. Plant-
ing was done annually from 1908 to 1928 inclusive, except in the
year 1913.

The forest now consists of about 200 acres divided into
two main portions—the older containing about 160 acres, and
the newer about 40 acres. The newer planting was laid out
with the aim of harvesting the timber, in contrast to a rather
experimental and crowded system of planting in the older area
where land reclamation was the chief object. The coniferous
tree population averages about 8,000-9,000 trees per acre.

The coniferous species represented are as follows :

COMMON NAME SCIENTIFIC NAME

White pine Pinus strobus
Red pine Pinus resinosa
Scotch pine Pinus sylvestris
Jack pine Pinus banksiana
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Austrian pine Pinus austriaca
Southern longleaf pine Pinus palustris
Larch Larix spp.
Fir Abies spp.
Spruce Picea spp.
White Cedar Thuya occidentalis
Bald cypress Taxodium distichium

White pine, red pine, and Scotch pine are the most abundant
trees in the forest.

INSECTS OF THE CONIFEROUS ASSOCIATION IN
YORK FOREST

In the course of this investigation, a considerable number
of insect species was found in the forest whose habits and
ecology indicated that they were members of the coniferous
forest association.

The following list includes only those species which are
definitely members of this forest association, or importantly
concerned with the life of the forest. The writer feels that
the list is in no sense an exhaustive one, but it does contain
many forms of vital importance to the planting. The identifi-
cations are to species in most cases.

ORDER ORTHOPTERA
Family Gryllidae

Oecanthus pini Beutni.

ORDER ISOPTERA
Family Rhinotermitidae

Reticulitermes sp.

ORDER NEUROPTERA
Family Hemerobiidae

Hemerobius sp.
Family Chrysopidae

Chrysopa sp.

ORDER HEMIPTERA
Family Reduviidae

Pselliopus cinctus (Fab.)
Arilus cristatus (L.)

Family Ploiariidae
Emesaya brevipennis (Say)

Family Pentatomidae
Euschistus tristigmus (Say)
E. variolarius (P. de B.)
Brochymena quadripustulata

(Fab.)

ORDER HOMOPTERA
Family Cercopidae

Aphrophora parallela Say
Family Aphididae

Cinara sp.
Family Pylloxeridae

Adelges pinicorticis (Fitch)
Family Coccidae

Chionaspis pinifoliae Fitch
ORDER COLEOPTERA

Family Histeridae
Epierus regularis Beauv.

Family Coccinellidae
Chilocorus bivulnerus Muls.

Family Curculionidae
Cossonus corticola Say
Pissodes approximatus Hopk.

Family Cerambycidae
Monochamus confusor Kirby
Rhagium lineatum Oliv.
Leptostylus sexguttata Say

Family Scolytidae
Pityogenes punctipennis Lee.
Ips calligraphus Germ.
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ORDER LEPIDOPTERA S. rectus (O. Sacken)
Family Psychidae S. weidemanni Johnson

Thyridopterix ephemerae]or mis
Haw. ORDER HYMENOPTERA

Family Sphingidae Family Ichneumonidae
Lepara coniferarum (A. & S.) Ophion bilineatum Say

ORDER DIPTERA Ophion sp. (near idoneum
Family Syrphidae Vier.)

Syrphus torvus (L.) Anacharis sp.

The following paragraphs summarize the activities of the
insects of the preceding list in York Forest.
Oecanthus pini Beutm. (Pine tree cricket).

All of the specimens of 0. pini taken in York Forest were on Pinus
strobus. They were found in considerable numbers on the trunks of
the trees on cold mornings in the early fall. This insect lays its eggs
in the twigs of the trees and thus no doubt causes some injury. Accord-
ing to Blatchley (1920) its injury may be offset by its beneficial activities
in feeding on aphids and other insect pests.

Aphrophora parallela Say (Pine spittle bug).
During the midsummer season these spittle insects were abundant

on the Scotch pine. However, they disappeared early and there was no
evidence of any damage resulting from their activity. The determina-
tion was made by Dr. Herbert Osborn, who stated in a personal
communication that it is spread over the whole coniferous area of the
eastern United States.

Cinara sp. (Aphids).
Two small colonies of aphids were found on young Norway spruce.

However, no further infestation by these insects was found, so they
can not be considered serious pests at York Forest.
Adelges pinicorticis (Fitch) (White pine aphid).

This insect secretes a flocculent, waxy material which covers both
insect and egg. By the end of the summer, the infestation of A.
pinicorticis had become abundant in spots and gave evidence of becoming
a serious pest. According to Houser (1918), "Pines attacked by this
aphis become sickly, the needles turn yellow, limbs may die and occa-
sionally the entire tree succumbs. As a rule, however, only the smaller
trees die."

In an area in which both recently trimmed and untrimmed white
pines, between the ages of fifteen and twenty years were growing
adjacent to each other, it seemed that the trimmed trees were more
frequently attacked by the adelgid and that the degree of infestation
was, in general, heavier on .the trimmed trees. Counts were made
which verified these observations and the data are presented in Table I
above as for Area I.

A total of 667 trimmed and 223 untrimmed white pines were
examined for adelgid attack in Area I. The contrast is very marked
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as will be seen by an examination of the figures of Table I. In the
trimmed pine, 16.9% had a heavy infestation, while only 1.34% of the
untrimmed. pine had a heavy infestation. Of the trimmed trees, 15.3%
had a medium heavy infestation, whereas only 4.49% of the untrimmed
trees were so infested. Thirty-nine per cent of the trimmed trees had a
light infestation and 43% of the untrimmed trees had a similar infesta-
tion. While 51% of the untrimmed trees were not infested, only 28.4%
of the trimmed trees were free from infestation. It is interesting to
note that most of the untrimmed trees attacked by the adelgid were
at the edge of the fire lane separating the trimmed and untrimmed
portions.

TABLE I.
Showing the Comparative Infestation of Adelges pinicorticis (Fitch) on

Trimmed and Untrimmed Pinus strobus.

Heavy Infestation

Medium Infestation

Light Infestation

Free

Total

No. of trees

Percent of Total

No. of trees

Percent of Total

No. of trees

Percent of Total

No. of trees

Percent of Total

No. of trees

Percent of Total

Area I
Trimmed

White Pine

113

16.9

102

15.3

263

39.4

189

28.4

667

100

Area I
Untrimmed
White Pine

3

1.34

10

4.49

96

43.05

114

51.12

223

100

Area II
Trimmed

White Pine

23

5.5

5

1.2

67

15.9

326

77.3

420

100

By referring to Table I again, it will be noted that the trimmed
white pines of the isolated plot, designated as Area II, were, on the
whole, less frequently and less severely attacked than the trimmed
white pines of Area I. There are several factors worthy of note in this
connection. The trees of Area II are a few years older than those of
Area I, and are also more widely spaced, allowing more sunlight to
penetrate to the trunks. Further, Area I is on a gradual southeast
slope and Area II is on a similar northeast slope. From the present
data, these are the only apparent differences in the areas, but whether
they actually affect the infestations of adelgids in any way can not be
determined from the studies up to the present time.

When the adelgid infestation was at its height, syrphid larvae were
numerous on the trunks of infested trees. Three species of adult
syrphids, Syrphus torvus (L), S. rectus (O. Sacken), and S. weidemanni
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Johnson were taken in the forest. Dr. R. C. Osburn, who made the
identifications, stated in a personal communication that "these species
are all aphid feeding," so, evidently, they are aiding in the control of
the adelgid, but are not abundant enough to establish complete control.
Chionaspis pinifoliae Fitch (Pine leaf scale).

In York Forest, the occurrence of C. pinifoliae was very extensive
among the older white pines and red pines. On these older trees the
infestation was confined, for the most part, to the lower branches
which were in the self-pruning process. Younger trees were rarely
attacked. The pest is abundant enough to be considered one of the
serious pests at York Forest.

\
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FIG 1. Mean number of pine leaf scales, Chionaspis pinifoliae Fitch, on terminal
twelve inches of white pine, Pinus strobus, and red pine, Pinus resinosa,
as determined by weekly counts.

During the summer and early fall months, weekly counts were made
for the purpose of following the progress of the scale infestation. Counts
were made of the number of scales on the terminal twelve inches of
five branches located on various sides of each tree. The number of trees
counted varied from eight to twenty and they were selected from various
points throughout the area of infestation. The graphs of Figure 1 below
show the seasonal progress of the scale as indicated by these counts.

Referring to the curves of Figure 1, it will be seen that the seasonal
curve of the pine leaf scale has the same general form for both white
pine and red pine. The rapid rise of the curves in August would seem
to indicate the emergence of another brood and also to indicate that
Houser's observation that there are two broods per year in Ohio is
probably true in Southeastern Ohio unless the November rise indicates
the emergence of another small brood. Generally speaking, the curve
fell rapidly with the approach of autumn and consequent shedding of
needles from the lower branches.
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The twice-stabbed lady beetle, Chilocorus bivulnerus Muls., was
fairly abundant on both white pines and red pines, and was observed
actively feeding on the scales. However, the lady beetle was not
sufficiently abundant to control the scale. The scale infestation has
spread over a large part of the older planting, and there is a possibility
of its causing considerable damage in the future.

Houser (1918) gives the following information concerning the
seriousness of C. pinifoliae:

"The needles only of the host are attacked and when the infestation
is only moderate no very serious results attend the pest. When the
attack is severe, the needles become yellow and parts or the entire tree
may die."
Cossonus corticola Say (Weevil).

C. corticola, a secondary pest, was common in the bark of dead pine
trees in York Forest, but was of no especial importance except as a
member of the coniferous association, working under the bark of dead
timber.
Pissodes approximatus Hopk. (Weevil).

P. approximatus has been commonly confused with the very
destructive P. strobi Peck, but was established as a separate species by
Hopkins (1911). Of its list of hosts, Pinus strobus and P. resinosa axe
present in York and the insect was found beneath the bark of young
trees of these species. It was not abundant, but may become a serious
pest of young pines in the future.
Monochamus confusor Kirby (notatus Dr.).

The adults of this genus, known as "sawyers," deposit their eggs in
the bark of dead and dying coniferous trees and logs. The larvae
which work in the inner bark and sapwood were plentiful in dying white
pines in York Forest. Their damage is of a secondary nature, rendering
killed trees of this planting useless as lumber.
Rhagium lineatum Olivier (Ribbed pine borer).

Adults and larvae of this secondary insect were found beneath the
bark of dead pine, a common habitat for it in West Virginia, according
to Hopkins (1893b). Felt (1930) does not consider R. lineatum
especially injurious.
Leptostylus sexguttatus Say.

Hopkins (1893b) does not list this Cerambycid borer from West
Virginia. A few specimens were found beneath the bark of dead white
pine in York Forest. Blatchley (1910) records this insect from
Kosciusko County, Indiana, and adds that its occurrence there is "rare."
Pityogenes punctipennis Lee.

P. punctipennis was by far the most important beetle attacking
young pines in York Forest. Six young white pines, thirteen young
Scotch pines, and four young jack pines had evidently been killed
by this bark beetle attack. None of these trees appeared to be more
than ten years of age. Large numbers of adult P. punctipennis were
present under the bark of these trees.
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Thyridopterix ephemerae]or mis Haworth (Evergreen bagworm).
In York Forest, this insect attacked arbor vitae and larch, but not

in sufficient numbers to be considered a serious pest.
Lepara conifer arum A. & S. (Abbott's pine sphinx).

Only one specimen of this moth was taken, and no larvae at all
were observed in York Forest. The larvae feed upon pine foliage.
Hemerobius sp. (Brown lacewings) and Chrysopa sp. (Green lacewings).

Throughout the summer months these lacewings were abundant in
the planting. The brown lacewings were more abundant in the earlier
part of summer and the green lacewings were more abundant in mid-
summer. The larvae of both of these genera are predaceous on aphids,
scales and other small insects.
Ernes ay a brevipennis (Say) (Thread-legged bug).

This member of the family Ploiariidae was fairly abundant in York
Forest. It is known to be a predator on small insects.
Psettiopus cinctus (Fab.).

Specimens of P. cinctus were taken frequently throughout the forest.
They were actively running about over the trunks of the pines. This
insect is known to be a predaceous form and was probably preying upon
small insects found on the pines and other vegetation of the forest.
Arilus cristatus (L.) (Wheel-bug).

During this investigation, specimens of A. cristatus were observed
frequently upon the pines where they probably aid somewhat in control
of pests, although they possibly attack beneficial forms, too. According
to Graham (1929) the nymphs of the wheel-bug are predaceous upon
aphids and other small insects and as they mature they attack larger
insects.
Brochymena quadripustulata (Fab.).

This "stink-bug" was abundant on white pine and Scotch pine
and may have been feeding on sap. However, it is known to be
predaceous on tussock moths and brown-tail moths. Felt (1908)
records spruce and fir as being attacked by the white-marked tussock
moth (Hemerocampa leucostigma A. & S.), and Houser (1918) reports
this moth as doing damage in southern Ohio. In view of these facts,
the presence of B. quadripustulata is worthy of note, even though the
white marked tossuck moth was not found in York Forest.
Chilocorus bivulnerus Muls. (Twice-stabbed lady beetle).

C. bivulnerus was found in considerable numbers, feeding on
Chionaspis pinifoliae Fitch. The seasonal progress of the scale showed
that the lady beetle was not abundant enough to completely control
the scale. However, the evidence shows that it is aiding in the control
of the scale and must be considered of positive economic importance in
the planting.
Syrphus spp. (Syrphid flies).

Throughout the spring and summer months, syrphid flies were
abundant in York Forest. The species taken were Syrphus torvus (L.),
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6*. rectus (O. Sacken), and S. weidemanni Johnson. Dr. R. C. Osburn,
who made the identifications, stated in a personal communication that
all of these species are aphidophagus. Many syrphid larvae were
found feeding on the adelgid, A. pinicorticis (Fitch), and, although
they did not control the pest, they were undoubtedly aiding in its
control.
Ophion bilineatum Say; Ophion sp. (near idoneum Vier.).

These Ichneumonids were quite abundant in York Forest during
the summer, but no evidence of their parasitic habits was seen. How-
ever, R. A. Cushman states in a personal communication that they are
parasites on lepidopterous larvae. Their abundance would make them
•valuable aids in controlling certain lepidopterous pests that might appear
in the planting.
Anacharis sp.

This Hymenopteron was not as abundant as the above species.
It was not observed parasitizing any other insects, but, according to
information in a personal communication from L. H. Weld, they are
parasitic on Chrysopa and Hemerobius larvae. Inasmuch as Chrysopa
and Hemerobius are predaceous on harmful insects, Anacharis is
evidently of negative economic importance in York Forest.
Reticulitermes sp. (Termites).

After the pine trees had died, termites were found mining in their
trunks. They may be considered of negative economic importance
in this forest because their activity contributes toward making the
wood unfit for utilization as lumber.
Euschistus spp. (Stink-bugs).

E. tristigmus and E. variolarius were fairly abundant in York Forest.
They feed on various weeds and vegetables, but there was no evidence
of their attacking the pines.
Epierus regularis (Beauv.) (Hister beetle).

This histerid beetle was present in small numbers under the bark
of dead trees. Blatchley (1910) says it feeds on fungi and since there
is always considerable fungus under such bark, this no doubt explains
the presence of beetles.
Camponotus sp. (Carpenter ants).

After the death of the pine trees, evidences of the work of carpenter
ants were noted in the trunks. They contribute to the destruction of
the tree trunks and make the dead timber unfit for lumber.

ECOLOGICAL SUCCESSION OF INSECTS IN PINUS STROBUS

The observations at York Forest have made it possible to
determine the ecological succession in the white pine, Pinus
strobus, growing in this area.

It seems that younger pines, less than ten years of age
are seldom attacked by insect pests in York Forest. Most of
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the attacks occurred on the older trees of the planting between
the ages of fifteen and twenty years. The trunks of these
trees varied in diameter from three or four inches to ten or
twelve inches, and there seemed to be no correlation between
the size of the trunk and insect attack.

Evidently, the first attack is made by the bark beetle,
Pityogenes punctipennis Lee, followed a short time later by
the weevil, Pissodes approximates Hopk.. and the borers Lep-
tostylus sexguttata Say, Monochamus confusor Kirby, and
Rhagium lineatum Oliv. At a still later stage, Ips calligraphus

Wi- M. Conif.

H - Mixed Conlf

E3- S. E. Conlf.

x - location of S. E.

NORTH AMERICA

FIG 2. Location of southeastern Ohio with reference to main coniferous
areas of eastern United States.

Germar and Cossonus corticola are in evidence. Shortly after,
the histerid beetle, Epierus regularis Beauv. is active under
the bark, feeding upon the fungus present there. Still later,
carpenter ants, Camponotus sp. and white ants, Reticulitermes
sp. begin work in the trunk. When the trunk is reduced to a
mass of debris, centipedes and spiders are active, probably
feeding upon various small organisms seeking food and shelter
in this material.
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COMPARISON OF THE INSECT FAUNA OF YORK FOREST
WITH THAT OF OTHER CONIFEROUS AREAS

Reference to Figure 2 will show that southeastern Ohio
lies near the center of a loop formed by the coniferous areas
on the north, east, and south of Ohio, and insects coming into York
Forest might originate from one or more of these areas. Table
II has been prepared on the basis of data obtained from the
works of Hopkins (1893a, 1893b, 1909), Felt (1930), Peirson
1927), Houser (1918), Blackman (1922), Blatchley (1910),
Blatchley and Leng (1916), and Craighead and Middleton
(1930). This table shows the principal coniferous insect pests
in the above areas, their distribution, hosts, type and extent
of injury, and the possibility of their occurrence in south-
eastern Ohio and York Forest if they are not already present.

Sixty-five insect pests are listed in Table II, the ranges
of which are principally northern and northeastern, many of
them extending into West Virginia. Ten of these pests, indi-
cated by the letter "y", are definitely established in York
Forest and an eleventh is present in Athens County.

Referring again to the distribution records of the species
in Table II, it will be noted that thirty-eight species not taken
in York Forest, have such distribution records as to render
their occurrence in this section of Ohio probable either now or
at some future time. These species are indicated by the letter
" a " in the table.

The white-marked tussock moth, Hemerocampa leucostigma
S. & A., is present in Athens County, but was not observed in
the York planting.

Other insects that will probably appear here are the bark-
beetles Dendroctonus valens Lee, D. tenebrans Oliv., Ips grandi-
collis Eich., and /. caelatus (Eich), the very serious white pine
weevil, Pissodes strobi Peck., and the destructive pales weevil,
Hylobius pales Boh. These are recorded from West Virginia
by Hopkins (1893a, 1893b) and Blatchley and Leng (1916).

Further examination of Table II shows certain pests, indi-
cated by the letter "b" , that are not now in the immediate
vicinity of southeastern Ohio, but which may find their way
into this region. This group includes the Nantucket pine moth,
Rhyacionia frustrana Comst., a pest of young pines, the bark-
beetles Ips avulsus (Eich.), Ips pini (Say), and Pityophthorus
pulicarius Lee, the weevils Pissodes similis Hopk. and P dubius
Rand., and the borer, Buprestis maculiventris Say.



TABLE II.

THE PRINCIPAL CONIFEROUS INSECTS PESTS OF EASTERN NORTH AMERICA.

Species Hosts Type and Extent of Injury Distribution Occurrence

in S. E. Ohio

ORDER HOMOPTERA
Family Coccidae

Chionaspis pinifoliae Fi tch. . . . Pines, spruces.... Scale insect on needles Most of Northern U. S y
Family Phylloxeridae

Adelges pinicorlicis (Fitch).... White pine Sap feeder on trunks Northern U. S. to Minn y
Adelges abietis (L.) Spruces, fir Gall former Range of spruce and fir a
Adelges cooleyi (Gillette) Spruce, fir Gall former Range of spruce and fir a

Family Cercopidae
Aphrophora parallella (Say)... Hard pine Suck juices of leaves Coniferous area of eastern U.S. y

ORDER COLEOPTERA
Family Buprestidae

Chrysobothris azurea Lee Pine Bark and wood borer, dead
trees West Virginia and Indiana.... a

Buprestis maculiventris Sav Spruce Borer Indiana, Northeastern U. S... b
Chalcophora virginiensis Drury Pine, spruce Borer Eastern and Central U. S a
Chakophora liberta Germ Pine, spruce Borer Eastern and Central U. S a

Family Cerambycidae
Prionus laticollis Drurv Pine stumps Borer West Virginia and Indiana a
Asemum moestum Hald Pine, spruce Borer Eastern U. S. and W. Va a
Phymatodes dimidiatus Kirby.. Spruce Bark borer West Virginia a
Callidium antennatum Newm... Pines Wood borer, dead & dying trees West Virginia and Indiana a
Rhagium lineatum Oliv Pines B a r k borer , dead & dying t rees West Virginia and I n d i a n a . . . . y
Monochamus scutellatus Say... Pine Wood borer, logs, dead and

dying trees West Virginia and Indiana a
M. confusor Kirby Pine, spruce Borer in logs and dying trees.. Can., N.Eng. and Middle States y
M. marmator Kirby Pines Borer, kills living fir t r e e s . . . . N. Eng., W. Va a
M. titillator Fab Pine, fir Borer N. Eng.. Ind., W. Va. and

S . E . U . S a
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TABLE II— Continued.

Species Hosts Type and Extent of Injury Distribution Q °~f!ien
e
 e

in S. E. Ohio

Family Pythidae
Pytho niger Kirby Pine, spruce Bark borer, dead & dying trees West Virginia a
P. americanus Kirby Pine Bark borer, logs.. West Virginia a

Family Curculionidae
Pissodes strohi Peck Pine, spruce Bark borer, young, living and

dying trees NortheasternU.S.,W.Va.,Ohio a
P. approximates Hopk Pines Larvae live in bark of saplings Eastern U. S y
P. affinis Rand White p ine . . . . . . . Weevil lives in bark of stumps Northern U. S ?
P. similis Hopk Fir Infests branches Maine, N. H., N. Car b
P. dubius Rand Fir Barks, living and dying stumps,

trees Ontario, Maine to Michigan.. b
Hylobius pales Boh Pines Feeds on inner bark N. Eng. to Florida and Ind.. . a

Family Scolytidae
Monarthrum fasciatum Say Many conifers.... Tunnels in wood, enemy of Quebec and Lake Superior to

products Florida, West Virginia a
M. mali Fitch Many conifers Tunnels in wood and products. Eastern U. S., Ontario to Fla. a
Gnath.otrich.us metariarus Fitch. Pines Timber beetle, dying pine Eastern U. S., Canada to Fla. a
Pityogenes pullus (Zimm.) Pines Under bark of dying pine S. Car., Mich., W. Va., N. Y.,

N . J . , D . C a
P. hopkinsi Swaine White pine Bark miner Throughout spruce region of

W. Va a
Family Scolytidae

Pityogenes punctipennis Lee.. . Spruce, fir, pine.. Miner, green bark, top of Maine and Quebec to Mich,
living tree W. Va y

P. plagiatus (Lee.) Pines Tops and branches Miss, Fla., D. C b
Pityophthorus annectans Lee. .. Pine Bark beetle Fla., W. Va., D. C a
P. sparsus Lee White pine, etc... Bark beetle, hastens death of

trees W. Va a
P. pulicarius Zimm Pine Twig beetle N. J. to Fla., 111., S. Car b
P. coniperda Schwarz Pine cones Cone beetle Canada, Mich., Mass., Va.,

N. Y. ,Pa b



TABLE II—Continued.

Species Hosts Type and Extent of Injury Distribution Possible

in S. E. Ohio

P. lautus Eich Pines Mines under bark of branches
and twigs W. Va., Miss., Texas a

Xyloterus scabriolus (Lee.)... . Dving pines Timber beetle Quebec, D. C , W. Va., N. Y.,
New Mex a

Dryocoetes autographus Ratz... Spruce Bark, hastens death of injured
tree W. Va a

Ips grandicollis Eich Pine, spruce Bark beetle Middle Atlantic, Southern
and Western States a

I. calligraphus (Germ.) All pine Bark beetle, hastens death of
trees Canada, Atlantic region to Mex. v

I cacographus (Lee.) •.... Pines, spruce Bark beetle, hastens death of
tree W. Va a

/ . pini (Say) Pines Bark, hastens death of injured
and dying tree Eastern U. S. and Canada.. . . b

I. avulsus (Eich.) Pines Bark, hastens death of injured
and dying tree Southern U. S., Penn b

/ . caelatus (Eich.) All pines, spruce. Bark, hastens death of dving
trees U. S. south to W. Va a

Dendroctonus valens Lee Pine, larch, fir... Bark beetle Canada, New Eng., south to
N. Car a

D. tenebrans Oliv Pines Bark beetle, may be primary. N. H., Perm., Tex., Fla., W. Va. a
D. piceaperda Hopk Spruce Bark beetle Maine, Mich., N. H., Penn.,

Canada ?
Crypturgus pusillus Gyll Pines, spruce Bark beetle, hastens death of

trees NortheastcrnU.S.,Can.,W.Va. a
Hylnrgops glabratus Zett Pines Bark beetle, hastens death of

trees W. Va a
H. pinifex Fitch Spruce, pine Bark beetle, hastens death of

trees Canada, New Jersey, Ohio.... a
Polygraphus rufipennis Kirby.. Spruce Miner, important secondary Throughout spruce region,

enemy W. Va a
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TABLE II—Continued.

Possible
Species Hosts Type and Extent of Injury Distribution Occurrence

in S. E. Ohio

ORDER LEPIDOPTERA
Family Tortricidae

Cacoecia fumiferana Clem Spruce, fir Defoliating larvae Northern states, Canada ?
Family Lymantriidae

Porthetria dispar L Most trees, pines. Defoliating larvae Eastern and Middle West a
Hemerocampa leucostigma S.

& A Most trees,
spruces, fir, larch Defoliating larvae Eastern U. S., Miss, valley... y

Family Psychidae
Thyridop'terix ephemeraeformis

Haw Cedar, larch Defoliating insect Ohio, Eastern U. S y
Family Olethreutidae

Rhyacionia buoliana Schiff Most pines Defoliating larvae N. Eng., Middle West, Ohio.. a
R. frustrana Comst Pines Defoliating larvae Eastern and Southern States.. b

Family Coleophoridae
Coleophora laricella Hbn Larch Defoliating insect N. Eng., Lake States, Canada b

ORDER HYMENOPTERA
Family Tenthredinidae

Diprion abbotti (Leach) Pines Defoliating insect Eastern and East Central
U. S., Ohio a

Neodiprion leconti (Fitch) Pines Defoliating insect, kills trees. Eastern U. S. and West to Wis. a
Family Formicidae

Formica exsectoides Forel Pines Eject formic acid, kill trees.. . Northeastern U. S ?
Camponotus herculeansis

pennsylvanicus DeG Many trees, pines Tunnel in living trees, logs,
forest products Throughout U. S v
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There are a few pests listed in Table II whose distribution
records make it seem unlikely that they will appear in south-
eastern Ohio in the near future. Pissodes affinis Rand.,
Dendroctonus piccaperda Hopkins, and Cacoecia fumiferana
Clem, are examples.

In summarizing, we may say that the known distribution
and habits of most of the sixty-five pests listed in Table II
indicate that most of them are potential enemies of conifers
in southeastern Ohio. Ten of these species have been taken at
York Forest, and one other is known from Athens County. It
is highly probable that still others are now present in this region.
Most of the sixty-five species have been recorded from West
Virginia. A close study of the table leads to the conclusion
that West Virginia and southeastern Ohio are at a focal point
for the meeting of the insect faunas of the northern and north-
eastern, and to a lesser degree, the southern coniferous areas
of the eastern United States. Judging from present distribu-
tion records and duplication of the coniferous insect fauna of
West Virginia and southeastern Ohio, it is probable that natural
infestation of southeastern Ohio forests occurs frequently
by migration from the West Virginia coniferous areas. This
does not preclude the possibility of introduction of pests from
other regions at greater distances by commerce in wood pro-
ducts of all kinds, Christmas trees, etc., or with young trees
for reforestation.

GENERAL REMARKS AND CONCLUSIONS

This investigation has made it clear that a coniferous
insect fauna is established in York Forest in which there are
both harmful and beneficial species. Although the present
study has been chiefly qualitative in nature, such quantitative
data as have been accumulated show that several serious pests
are at present doing considerable damage. An analysis of
the insect pest fauna of the principal coniferous areas of
eastern United States reveals numerous other injurious species
which will probably migrate into southeastern Ohio and York
Forest. It is evident that future reforestation activities in
this area must take into account the insect problems that
may arise.

The present data seem to warrant the following conclu-
sions :

(1) Some thirty species of insects that are definitely members
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of the coniferous forest association have established themselves
in York Forest.

(2) Of these insects, the following pests are abundant
enough to be of economic importance: Pityogenes punctipennis
Lee, Adelges pinicorticis (Fitch), and Chioaspis pinifoliae
Fitch.

(3) The following beneficial insects are present and aiding
in control: Chrysopa sp., Hemerobius sp,. Chilocorus bivulnerus
Muls., and Syrphus spp.

(4) The trees most seriously affected by insect attacks
are Pinus strobus (white pine), Pinus sylvestris (Scotch pine),
Pinus banksiana (Jack pine), in the order named.

(5) Pinus resinosa (red pine), Larix spp. (Larch), Picea
spp. (Spruce), and Abies spp. (Fir) show little evidence of
serieus attack by insect enemies.

(6) Quantitative counts reveal the fact that Adelges pini-
corticis (Fitch) is probably the most widespread pest of white
pine in the forest, and attacks trimmed trees more frequently
than untrimmed trees in this planting.

(7) The pine leaf scale, Chionaspis pinifoliae Fitch, is
abundant on the lower branches of older trees, and, while
not now serious, may become a serious pest in the future.

(8) The ecological succession in insect attack of white
pine seems to be initiated by Pityogenes punctipennis Lee,
followed by various borers and bark beetles.

(9) A composite table has been prepared showing the pests
of the principal coniferous areas of eastern North America.

(10) An examination of this table shows that there are
many pests in those areas that are potential enemies of south-
eastern Ohio trees.

(11) A comparison of the insect fauna in York Forest
with that of West Virginia reveals the fact that there is a
duplication of coniferous insect pests. This suggests that
further pests may be expected in this area soon.

(12) The present data indicate that future reforestation
activities in southeastern Ohio must take into account insect
pests as factors of importance.
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The Science of Colors.
This is a translation of the German edition of the treatise on color by the

late Dr. Ostwald. It is a complete and unified theory of color standards and
classification. It supplements but differs somewhat from the well-known theories
of Helmholtz, von Bezold, Rood, Ladd-Franklin and the rest. The "color circle,"
a closed ring of saturated chromatic colors, is postulated. A "color solid,"
based on the application of Fechner's law, is constructed, in which all colors
conform to the principle of "psychological equality" as expressed by the equation
C + W + B = 1, where C =» amount of full color, W = amount of white and B =
amount of black. These three constants are substituted for the two older entities
"purity" and "luminosity." The fact is demonstrated that three pigments are
not sufficient for reproducing colors by printing, but that five is the smallest
requisite number. The principles of color harmony are fully expounded in the
clear and direct style characteristic of the entire book. Colored plates illustrat-
ing the standards of hue making up the color circle, a section of the color solid,
representative isovalent circles, and the achromatic standards, are included.—L.
H. S.

Colour Science, by Wilhelm Ostwald, translated by J. Scott Taylor. Part I,
xviii + 141 pp., Part II, xii + 173 pp. London, Winsor and Newton, 1933. (In
the United States, Winsor and Newton, Inc., 31 E. 17th St., New York City.)




