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Bazzania, Odontoschisma, Jamesonislls, Nowellia and Scepania and others. Lichens, a
variety of Cladonia species, small tufts of Usnea, Cetraria, Parmelig, Physcia, Umbili-
earig, Peltigera, and many crustose lichens.

We are impressed with the zeal shown by everyone in locating and bringing to our
attention the wide variety of these plants. There were many fungi loeated by Eleanor
Yarrow and her cohort of Mushroom Cookers and we still have our reservations about
how “delicious some of the more horrible looking ones may bel Actually, we have been
delighted aver the past years by the heauty of form and eolor we see in much of our
fungi and with such expert finders we have been deluged with masses of pink, green and
liver-calored mushrooms and told how delectable these morsels can be—hut as of now we
still think we will eat steak and potatoes with the more exotic foods going to our helpful
friends. Attendanee 35, Leader, Ed Whelen.

Floristic Study of the William L. Hutchesan Memorial Forest (New Jersey)}!

K4rEN R. FrEI and Davip E. FAIRBROTHERS

IntroductionHisTorIcAL Account. The William L. Hutcheson Memorial Forest, lo-
cated one mile east of Bast Millstone, New Jersey, represents 63 acres of mature oak
forest. Actually, the Forest consists of 63 acres; however 63 are older with the remaining
two acres near the east end having hen cut in 1872 and cultivated until 1890 (Monlk, 1957},
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Myneer Cornelius Van Liew, a Duteh colonist, first purchased the land which was
otiginally a 1,500-acre tract in 1701 (Cunningham, 1954). Of the origingl 1,500 acres,
65 became known as Mettler's Woods and remained in the Mettler family essentially un-
disturbed by man until 1850.

A tropieal storm on November 25, 1950, caused destruction to 299 trees in the
Waods. Mr. Thomas Mettler, the family owner at that time, had this large number of
trees removed in 1951, Previous to this time, fallen trees were azilowed to undergo na-
tural decay processes in the waods.

Rutgers—The State University was presented the Woods by the United Brotherhood
of Carpenters and Joiners of Amerieca which purchased it in the memory of a former presi-

1 This work and its publication supperted in part from the Hutcheson Forest Research
Fund.
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dent. The Woods was formally dedicated on October 15, 1955, as the William L. Hutche-
son Memorial Forest to be preserved in its natural state, being utilized only for scientifie
regeareh and teaching.

PrysiocraPHY. The Forest lies on the Piedmaont Plain which is a lowland of gently roll-
ing hills (Kiimmel, 1440). Underlying the Piedmont is the Brunswick Formation which
iz compased of red shale consisting of siltstone, clay, and sandstone (Ugalini, 1960). The
sandy beds located at the southwest end of the Forest are the result of fluvizl deposits
by the Millstone River which oceurred sometime after the Wisconsin Tee Age {Balloni,
1959).

NaruRsL CALAMITIES. As a reault of the 1950 hurricane, a 324-year old tree with a basal
diameter of 40 inches was among those that fell. A study of its annual rings revealed six
periads of fire in the Forest beginning in 1641 and ending about the time of colonization
in the ares in 1711, Most of the fires were presumed to be set at about ten-year intervals
by the Lenape Indiansg (Buell ef al., 1954).

Other wind storms in 1954 and 1%55 caused trees to be blown down. The result was
that more light reached the Forest floor allowing species to fiourish which had heen unable
to before the wind damage {(Monk, 1961}. In the spring of 1860, during an eleetric storm,
two large trees were felled by lightning which resulted in new openings in the Forest
canopy-
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FIGURE 2. NUMBERED SECTIONS IN THE WOODS

Methods—Froristic S8tuny—Edge Study. In this research a strip of land approxi-
mately 4 feet wide extending from the last visible furrow of cultivated land where it
cauld be seen adjoining the Forest was used for obtaining data for the Forest edge studies.

Using Monk’s map (1857), the edges of the Forest were divided into regions which
were designated by numbers for reference purpeses {fig. 1). Observations were made con-
cerning: (1) the species present; and (2) whether they bore spores or seeds; fruifed,
Aowered or both, and if so, the earliest date of the appearance of flowers and fruits was
recorded. The above stated observations were made during the months of June and August,
1960. Voucher specimens collected from the Forest edge were deposited in the Chrysler
Herbarium at Rufgers—The State University.

Section Study, The entire Forest was sampled through 4 section study in June, July,
and August, 1960. Previous to this study the Forest had been divided into six 100-meter
lines running east to weat. Each line was divided into 100-meter sections running north fo
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south. The 100-meter points in all directions were permanently marked with red mefal
stakes 2 to 3 feet high. These stakes were lettered to indicate the E-W line and numbered
to indicate the NS line. Every stake in the forest was placed in its position based on
compass readings with the 1({-meter distances betwean these stakes measured with tapes.
The immediate area surrounding each stake was deseribed and recorded to facilitate re-
loeating the stakes (Small, personal communieation).

For the current study, the Forest was divided into thirty-twe 100-meter square sec-
tions (fig. 2}, There was no number 36 section but rather a lettered section t. Using the
stakes as markers, each seetion was temporarily enclosed by string. Ta keep the strings
hetween stakes as straight as possible, direetion between stakes was maintained by com-
pass reading.

Each section was studied by traversing its length back and forth with 20 to 30 trips
per section. The outer edges of each section were also studied. Observations were made
for each section concerning: (1) the species present; (2) whether they were rare, com-
mon or abundant in their presence; (3} whether they hore spores or seeds; flowered,
fruited, or both, and if so, whether they were light or heavy fruiters; and (4) data
were recorded on the species earliest flowering and fruiting dates and on the quantity
of flowers and fruits. Voucher specimens collected from the studies of the seetions
were depasited in the Chrysler Herbarium.

A species list for the Forest was compiled. Since the section studies were hegun in
June, the early spring hlooming flowers could not be sampled in this manner. It must also
be nated that same of the early summer blooming flowers at the eastern end of the Forest
were missed when the study was being concentrated at the western end of the Forest.
Reconnaissance trips were taken through this area in June fo collect the earlier hloom-
ing flowers in the eastern area.

Discussion. There was 2 total of 312 species of vascular plants found in the Hutehe-
son Memorial Forest as a result of the edge and seetion studies (table 1). OF the total,
135 {43%%) were found only within the Forest, 63 (22%} only aleng the edge and 108
(34%) species oeccurred in hoth areas. Including those species which gverlapped, there
was a total of 242 (779%) species found within the Forest and 177 (57%) found along
the edge. Of the total species found, 79 (25%) were woody of whieh 40 (13%) were trees
and 39 (13%) were shrubs. The herbaceous species numbered 232 (75%). One species,
Cratasgus, was identified only to genus and was not included with either the shrubs ar
trees. These 312 species comprise a total of 83 families which were arranged taxonomieally
in this paper following Fernald (1950) for the nen-flowering plants, Benson (1957) for
the monocots, and Cronquist (1957} for the dicots. The family represented by the largest
number of species was the Compositae, which included 34 species (10% of the total
speeies). This family was followed by the Rosaceas and Leguminosae, hath with 18 speeies
(6%). Thirty-four (40%) of the families found were represented by one species. No-
menelature followed Gray's Manual, eighth edition (Fernald, 1950) unless otherwise noted.

EDGE STUDY. Nineteen stations along the edge were designated for the study (see
fig. 1}. The time of heaviest flowering of the most species oceurrad during the first two
weeks in June, 1960, The species first ohserved in flower along the edge was Fiburnum
prunifolivm on April 16, 1960. There appeared to be a second but less heavy flowering in
late summer when the fall composites bloomed. The first fall composite fo flower was
Solidago funcea an August 21, 1960,

DISTRIBUTION. It was interesting to note that of the 177 species found along the edge
only 29 (17¢%) were woody of which 13 (7%) were trees. The species with the widest
distribution, which was represented by the greatest number of stations in which it was
observed, was Solanum carolinense which cceurred along 123 stations or throughout 68%
of the entire edge studied (table 1}. Lonicera japonice was the seeond most frequent
apecies observed in 60% of the stations while Asparagus officinale was third in 53% of
the stations. Over one-half of the species were found ta oceur only at one or two stations
for 5-11% distribution (here presence along one station is synenymous with 5 §% distri-
bution along the edge regardless of the quantity of the speeles observed} over the entire
edge.
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4BUNDANCE, While Rhus radicans had a distribution of only 37%, it was the most
ahundant species in those edge stations in which it aceurred (abundanee was caleulated
by averaging the abundance of each species for each station) (see table 1}. Fragaria
virginiang, while found in only 215 of the stations, was very highly concentrated along
station 7 where jt flowered and fruited heavily, Onoclea sensibilis was found only along
station 12 where it was abundant,

SECTION STUDY. The time of greatest flawering of species was early to mid-spring with
a second but less heavy flowering in late summer when the composites bloamed. The
species first observed flowering in the station study was Symplocarpus foetidus on Febru-
ary 8, 1960. The first fall composite to flower was Solidage juncea on August 21, 1960.

DISTRIBUTION. Thirty-twe of the 27 sections were designated for the seetion study.
Those five nat sampled were lacated in the adjoining fields to the Forest (fig, 2). Of the
242 species within the Forest, 73 (30%) were woody including 39 (16%) tree species.
The most widely distribufed species as far as the number of sections in which they were
ohserved were Fiburnum pramifolivm, Polygonatum biflorum, and Smilacing racemosa
which were observed throughout 94% of the sections. The distributions of the latter two
were identical being absent from section 33 and 345. Through reeconnaissanee trips in
carly spring, Podophyllum peltetum and Cleytonia virginica appeared to have 4 very wide-
spread distribution and abundance in the Forest. Later study showed Podophylium to
have a 3% distribution. This was a typiecal distribution for Podophyllum but was not a
normal distribution for the rest of the species. Over half of all the species ohserved ae-
curred in only one or three sections. This represents a 3-9% distribntion (here presence
in one section is synonymous with a distribution of 3% throughout the Forest regardless
of the quantity of the species observed).

ABUNDANCE, (ornus florida, which was distributed throughout 84% of the seetions,
was the most abundant of the speecies found in quantity in those seations. However,
Viburnwm acerifolium, Lonicera japonica, and Ehus radicans were alse abundant in their
sections.

Other species which appeared to have a wide distribution (over 30%%) but which were
few in abundance in their respective sections were: Bofrychium virginianwm, Athyrivm
fliz-femina, Dennstaediia punctilobula, Juniperus virginiane, Geum cangdense, Berberis
thunbergii, Ozalis stricta, and Violg segiftata (table 1}.

The following species may be designated as being rarely found in the Forest (those
with a limited distribution which were alsoe few in number in their respective sections).
Such species were: Osmunda cinnamomen, Q. claytoniana, Sagittaria latifolia,* Spar
ganium americanum,” several graminoids, Lemna minor, Hemerocallis fulva, Cypripedivm
acaule,** Habenaria lacera,** Salix nigra** Betula populifolia, Polygonum convoloulus,
P, persicaria. Also, Silene steliata,* Cardamineg parviflora, Lepidium campestre, Sazifraga
wirginiensis, dmelenchier canadensis, Potentilla norvegica,* Pyrus arbutifolia,* Bubus
phoenicolastus** Apios americana, Liriodendron tulipifera,** Cassia fasciculate,* Meli-
lotus officinalis* llex opaca,** I. verticillata, Celasirus scandens, Euonymaous alafus**
Epilobium glandulosum, dralia nudiceulis, Cicute maculata,® Cryptotgenia ocana-
densis, Bhododendron viscogum, Lysimachia iferrvestris, Diospyros virginiana,* Aasclepias
amplexicaulis, Lycopus amplectens, Solanum dulcamera,® 8. nigrum,* Paulownia tomen-
{osa,** Hackelia virginiona, Triosieum auvrantiacum, and 4dnaphales margariiacea.®

Haprrar: The following species were distributed in the Forest in certain habitat
types such 48 along the path along the stream (see Monk's map, fig. 1. Of those species
found along the path, the following appeared o be characteristie for that area: Jusncus
tenuis, Veronica offiinalis, Commeling communts, Heuchera americana, Sedum telephium,
Ozalis stricta, and Prunella vulgaris.

The stream often dries in the summer and 2 flora then develops on the former stream
botfon. In the current study the stream did not dry to any extent during the summer of
1960. Of those species found along the banks or in the stream, the following appeared to

* Those speeies represented by less than seven in number.
** Those gpecies represented by only one speeimen.
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be characteristic of the area: Symplocarpus foetidus, Cusenta gronowii, Lemna minor,
Sagittaria latifolia, Polygonum sp., and Gratiola virginiana. Whera the stream flaws out-
side the Forest in the lowland thicket, dlnus rugoss, Spargenium americanum, Amphi-
carpa bractgeta, and Phragmites communis were found in addition to those species al-
ready mentioned.

Areas in the Forast which were open and exposed to the most light contained the
fallowing specles: Frazinus americang, dilanthus olfissima, Fmpatiens capensis, Juni-
perus virginiana, Galium sp., Parthenocissus quinguefolia, Rose multiflora, Smilax rotun-
difolia, Rubus allegheniensis, B. oceidenialis, Botrychium virginianum, dcer saccharum,
4. platenogides, 4. rubrum (wetter areas), Gewm canadense, and Berberis thunbergii,

EsTABLISHED V. DIsTURBED: The area represented on Mank's map as young woodlot

as well as that represented on the map aa old fields supported a distinet fors in contrast,
most evident in the herbaceous layer, to the older, more established, part of the Forest
which lies to the east. The sandy beds described by Balloni underlie the most western part
of the disturbed area. Some of the species composing this flora in addition to various
graminoids are: Cypripedium acaule, Habenaria lacera, Populus grandidentata, Myrica
pensylvanica, Betula nigra, Polygonum sagittatum, Cassia fasciculata, Desmodivm mari-
landicum, D. perplexum, D. rigidum, Ilex opaca, I. verticillaia, Celastrus scandens, Aralia
nudicanlis, Cicute maculata, Chimaphila maculota, Rhododendron wviscosum, Lysimachia
terrastris, Aselepias amplericaulis, Lycopus amplectens, L. wvirginicus, Seutellaria integ-
rifolia, Linaria wulgaris, Verbascum thapsus, Cephalanthus occidentalis, Diodea teres,
Anthemis eotula, Aster divaricatus, Chrysanthemum leneanthemum var. pinnatifidum,
Eudeckia hirta, Selidage graminifolia, and Vernonige noveboracensis.
CommoN TaXs REPRESENTATIVE OF THE FoREST aND THE EDGE: Of the nine ferns found in
the Forest, dihyrium filiz-feming and Botrychium virginianum were the most widespread
in distribution found in 44% and 349 of the sections, respectively. Along the edge five
species of ferns were recorded.

The grasses of the Forest were nearly equally distributed in the sections. Along the
edgs, Phlcum praiense was widely distributed in 479 of the stations, Smilaz herbacea
was the most widely distributed greenbrier, found in 599 of the sections, while §.
rotundifolia was the most abundant in quantity per section. §. rotundifolia was the most
abundant and most widely distributed greenbrier found along the edge.

Rubus allegheniensis, with a 78% distribution in the Forest, was encountererd much
mare frequently then E. phoenicolasins with a 3% distribution. Ehus redicans was not
only the most abundant species of the genus but alse had the widest distribution being
in 84% of the sections. &. radicens waz also the most adundant species and of widest
distribution along the edge in 37%% of the stations.

Solanum carolinense oeceurred in 199% of the sections and 689% of the stations.
Galium circaezans was the most widely distributed bedstraw, found in 36% of the see-
tions. Although Fiburnum prunifolium appeared in 949% of the sections and V. ecerifo-
Ligm in 87%, the latter was mueh meore abundant per station than the former. Monk in
1957 divided the Faorest into plant communities based on the pattern of shrub distribu-
tion, and determined dominant shrubs by the size and per cent oeceupied hy each shrub
type. His studies of the shrubs did not extend into the young woodlat {fig. 2). In the
current study, in the young woodlot, V. prunifelium was found in all sections while 7.
acerifolivin was found in only half the sections. It must be noted that the distribution
of shrubs in the current study does not attempt to indicate dominance but rather the
spreading of the species throughout the Forest. Another apecies with both a wide distribu-
tion and sbundance was Parthenecissus quinguefolia.

Bard (1952) referred to Hutcheson Memorial Forest as an oak-hickory forest ap-
proximating eclimax, while Buell (1957) called it a mature ¢ak forest. Mook (1957)
considered it an oak forest while Adjemovitch (1958) called it an oak forest in which
white aak is predominant followed by red oak, hlack oak, and red hickory in that order.
Monk (1961} stated that there is little douht that the Hutcheson Forest represents a
variant of the oak-hickory forest of the Piedmont.
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In this study the oak with the widest distribution was Q. albe (84% ) fallowed
by ¢. ruba (72%), Q. velutine (669%), Q. coccinea (289%), Q. palustris {25%), and
@ bicolor {199%). In sbundance, ¢. alba and §. rubrg were ahout equally the most
common oaks. Frazinus gmericane had an 87¢% distribution fallowed by Cornus florida
(84%), deer rubrum (81%), Carye ovalis (789), Sassafras albidum (59%), Acger
platanoides (479%), 4. saccharum (449, Fagus grandifolia {34%), and Acer saechari-
nwm (25%).

OBSERVATIONS. During the summer of 1060 the following species were not ohserved
flowering or fruiting: Sedum telephium, FPagus grandifolia, Diaspyros virginiane, Prunts
virginiana, Uvularie perfoliate, Hepatica americens, Heucheria americand, Berberis
thunbergdi, Rubus phoenicolasins, Rhus copalling, Euonymeus alatus, Menispermum
canadense, Aralio nudicavlis, Fiburnum rafinesquianum, Iex opaca, and I. verticillata.

Those ta¥a which were greatest quaniitatively in the number of fowers produced
in the Forest and along the edge were: Podophyllum, Imatiens, Claytonia, drisaema,
Anemonells, Solidago, Cornus florida, Prunus aviuwm, Viburaum prunifolium, Seutel-
laria integrifolia, and Smilacing recemoss. Those taxa which were heavy fruiters were:
Viburnum acerifolivm, Podophyllum, Arisacma, Phytolecca, and Galium.

SEcTION aND EDGE OVERLAP. Many of the herbaceous species which eccurred along the
edge and neighboring stations were restrieted to that part of the station whieh ad joined
the edge. It is possible that the edge species may penetrate the Forest by seeds dis-
seminated by wind or fauna. It was observed that where Rhus redicans overlapped the
edge and Forest very few species of other flowering plants were found.

N4TURAL GEQGRAPHICAL AFFINITIES. The term affinity is used in this study to indjeate
relationship rather than origin. These affinities included narthern, southern, hath
{northern and southern together), Coastal, and Piedmont. There was no attempt to study
the ridge provinee, or other geagraphical affinities,

In this study species with either a northern or southern affinity were considered as
those whose reeorded distribution extended the furthest distanece north or south of the
Forest. Those species which were equally distributed in either direetion were considered
as having both northern and southern affinities, as were those which were recorded as
weedy or ubiquitous in their distribution. Alien species were interpreted as those which
had heen introduced or naturalized into this country. Fernald was used as the source
for data on northern, southern, hoth (northern and southern), and alien distributions.
Twenty-three of the alien species recorded in the Forest were listed by Adjemovitch
(19458} in her study of alien species.

The Forest which lies on the Pledmant is but a few miles to the west of the Coastal
Plain. It was thought that the Forest could have both Cosstal and Piedmont affinities,
The sources used to collect these data were Bard (1952), Fernald (1950), Shreve et al.
(1910}, and Stone (1911}. These scurces were used as an indication of the recorded
presence of the species on the Coastal Plain or Pledmont Plain or hoth. Also, Stone's
work lists only species reported on the Coastal Plain while Shreve lists both Coastal
Plain and Piedmont species. Fernald lists a limited number of Coastal apd Piedmont
species. It must be realized that certain species may be characteristic of another provinge,
even though listed as heing found on the Coastal Plain. For example, dsplenium platy-
newron is characteristically a limestone fern in New Jersey but was listed sa found on
the Coastal Plain by Stone. Therefore, in this study it was considered to have a Coastal
affinity.

The alien species found numhbered 71 (229%), those species with northern affinities
numbered 27 (8%), southern affinities numbered 41 (139%) (table 2). Those with hoth
northern and southern affinities numbered 170 (55%). When taken togethor {narthern,
seuthern, and both northern and southern, and alien), the percentage of data availabla
on affinities represents 98% of the total species. The Coastal affinities numbered 135
(43%) and Piedmont sffinities numbered 115 (37%). It must he pointed out that the
data available for the Coastal and Piedmont geographical affinities when taken together
reprasent only 809 of the numher of species present. Also, there were more data avail-
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able for species with a Coastal affinity than for those with Piedmont affinities. No data
were availahle for the affinity of Cortaderia sellogna (Hiteheoek, 1951}, nor for the
northern or southern affinity eonsideration of Polygonum virginigmum (Gleason, 1952).
As Crataegus was identified only to genus, it was not considered in caleulating affinities.

A further consideration was given to the affinities of the trees, shrubs, and her-
baceous vegetation (table 2). The results showed six (18%) tree species were alien, one
{3%) had a northern affinity, six {(15%) had southern affinities, 27 {68%) had affinities
both northern and southern, 21 (539%) had Coastal while 27 (63%) had Piedmont
affinities. 8ix of the shrubs were alien, four (10%) had a northern afiinity, eight (21%)}
had southern affinities, 23 (59%) had Coastal while 18 (46%) had Piedmont affinities.
There were 59 (26%) herhs which were alien, 22 (109%) were northern, 27 (12%} were
southern, 122 (539%) had hoth northern and southern affinities, while 91 (39%) had
Coastal and 70 (30%) had Piedmont affinities.

The dats available indieated that the Forest has a Coastal Plain and Piedmont
element and plants with northern affinities, southern affinities, and plants that range
hoth north and south. Even though the data indicated that the Forest contained a larger
percentage of Coastal species than Pledmont species, it is important to remember that
the data available for the Coastal and Piedmont geographical affinities when combined
reprosented 80% of the number of species present. In addition, the source of Piedmont
records was obtained from studies which represented only a portion of that provinee;
one of which was located approximately 150 miles southwest of the Forest. The Coastal
Plain data were obtained from a more comprehensive survey which was eonducted within
approximately 10 to 100 miles of the Forest. Considering the available information and
the proximity of the studies, it is highly probahle that the remaining 20% would he
mostly Pledmont apecies.

Bummary. A floristic study was made of Hutcheson Memorial Forest, located oue mile
east of Bast Millstone, New Jersey,

The methods used to make the floristic study were observations on vascular plants
in atations along the edge of the Forest and observations of vaseular plants in stations
within the Forest. The resulfs of both these studies show there was a total of 312 species
of vaseular planis present. Seventy-seven per cent of these were found within the Forest,
57% were found along the edge, and there was an averlap of 349 (108 species}.

These species comprise a total of 83 families in which the Compositae is represenfed
by the largest number of speeies. Thirty-four of the families were represented by only one
species. Of the total number of speecles, 13% (40} were trees, 13% (39} were shrubs, and
the remaining 75% (232) was composed of herbaceous plants. Quercus, the best repre-
sented genus of trees, consisted of six species, of which §. alba (84%), @, rubra (72%)
and €. veluting (66%) had the widest distribution in the Forest and were the most
abundant of the osks,

Along the edge the apecles first ohaerved in flower was Fiburnum prunifolitm; the
species with the widest distribution was Solanum carolinense; and the species of greatest
ahundance in the stations along which it was found was Bhus radicans. In the section
study the speeies first observed flowering was Symplocarpus foetidus; the species with
the widest distribution were Fiburnum prunifolium, Polygonatum biflorwm, and Smilecine
racemosd ; and the specles of greatest abundance in the seefions in whieh they appeared
were Cornus foridae, Viburnum acerifolivm, Lanicera joponice, and Rhus radicans.

Those taxa whieh were the greatest quantitatively in the number of flowers they
produced both along the edge and within the Forest were: Podophyllum, Impatiens,
Claytonia, Adrisaema, dnemonelle, Solidage, Cornus flovide, Prunuws awviym, Fiburnum
pramifolium, Scuteliaria iniegrifolia, and Smilacina racemosa. Those taxa which were
heavy fruiters included Viburnum acerifolivm, Podophyllum, Arisaema, Phytolacca, and
Galitm.

The forest is located on the Piledmont, however, it has a Coastal Plain and Piedmant
element, and more taxa with southern geographical affinities than northern geographical
affinities.
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Tahle 1. Species list of the Hulcheson Memorigl Forest indicating location, abundance,
observance of sporves, seeds, flowers or fruits, and geographical affinities of the species.
r=rare, ¢ = common, &=abundant, p=present, sp=3pore, se-seed, A= flower, fr=fruil,
&-37, t=numbered Ssections, I1-18=numbered edge siafions, 4 =alien, N =north,
8 =gouth, B=both (north and south). €= Coastal, P=Piedmont Affinity sources, ¢=
Ferneld, * = Shreve et. al.,, —= Stone, sa= Adjemaviteh, xb = Bard.

Section Edge Heetion

; Edge
Species rea p sasp ANS B CP 537t 1-—f9
Equisetum x X 15
aylvaticum
Botrychium -4 x X - 30-32,25
disgeatum )
B. virginianum  x X T * * 58-10,13,14
16,19,20,24 &
Osmunda x x x *= % 35
cinnamomea
Q. claytoniana x X X * 2
Agplenium X X x x = 8,31,32 12
platyneuron
Athyrium x x x X 8-14,16,17,19, 19
filix feming 20,23-25
Dennstaedis, X x x x 8,9,12,14,17 19
punctilobula 19,21,24,20,37
Dryopteris b 4 X x - * §l11,16
novehoracensis
D. thelypteris x x x *—* 21,3032
Onoclea sensibilis x x X x * ¢ B911122§ 12
33-35
Preridium X X T - 13
aquilinum
Juniperus x x X * o 9,10,13-15,17- 69,10,
virgitigna 19,23,26,27, 18
30-33,25
Pinus nigra X X x 12
Sagittaria x X x ** 12
latifolia
Allium vinegle x x X X x 5,20 1,11,
14,15
Asparagus X X X X X 12,30,31,33 1,68-
officinalis 12,14,
15,19
Hemaroeallis b:¢ X X ]
fulva
Maianthemum x I X x - 5,16,17,23 30,
canadense 34
Polygonatum x X X X x *— * all except 33, 1
hiflorum 35
Smilacina b 4 X X x all except 33,
racenmasa 35
Smilax glauca X b 4 X - xh 9,32 9,10
g. herbaeea X X x x * o 6-1214,17,19, 1,19
20,22,24-26.t,
29,30,22,34
5. rotundifolia x X x x - * 569]11-13186, 6,11,19
17,23,25,26,t,
28-32,34
Uwvnlaria X x *§,21,22,28,30
perfaliata
1. sessilifolia X X x *—*  10,17,1820,22,

9395
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TABLE 1 {continued}

. Neetion Bdge Section Edge
Species rea p fifr ANSBOUOCTP 547 119
Juneus effusus b 4 X = X *— 1,1¢,128

J. tenuis x X X X x - 12-15,21,32 13
Luyzula multiflora x x X X x 24,2635 7,89
Commelina x x x x 6,9,121517, 1,67,
communis 19,22 25-27 t, 12
32,37
Dioscarea villosa, X X x — * 3135
Tris versicolor x X X *— 1
Sisyrinehinom b:¢ X x X X - 5 12-15,
angustifolium 17,19
Arizsaema x X x x x* ¥z 5-10,12-17,19-
atrarubens 45,t,28 34-27
Symplocarpus x X X X 5,8,11,12,33,34
foetidus
Lemng minor X x x * 11,12
Carex abseondita x X x 9,20 1
C. erinita X X X - 8
C. hystricina X X X * 1,15
C. pallescens x X x 15
C. roges x X x 1
C. seaparia, X X X 35
Cyperus X X X x * * 23 12
filiculmis
C. refractug X X 34,35
C. strigosus X X - * 12
Eleocharis obtusa x b4 x 16
Agrostis alha x x x X 5,6,33 2
A hyemalis X X X x- 31-33
Andropogon x b4 b:¢ x 31-33 12
seoparius
A. virginicus X X ¥ 9
Cortaderis, X X a5
selloana i
Daetylis x X x4 1,12,17
glomerata
Danthonia b:4 x X - 1,12
spieata
Eragrostis ks X x 4
spectabilis
Glyceriy, striata x b 4 x % ,g 3,
1
Holeus lanatus X X X 13
Hordeum secale X X X ]
Leeersig, virginiea, x x X 23
Lolium X -4 X x 5 1,7,13
multiflorum
Panicum X X x 9,19
latifolium
P. villosigsimum x x X 9,12,32
Phleum pratense X X X X 5 1-39,
10,14,15,
17,18
Phragmites X x 15
COmmuis
Poa pratensis X X X 12
Setaria faberii x X X 1,3,4,6,
13,14
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TABLE 1 {econtinued)
. Section Edge Seetion Edge
Specieg rea p flfr A NS B CP 5374 1-19
Sorghastrum x X X X - 30-33 12,13
nutans
Triodia flava x X X - 33-37
Cypripedium X x x * * 33
acaule .
Habenaria lacera x x x - * 35
Sparganinm X x x 15
amerieanum
Liriodendran x X 14
tulipifera*
Chimaphila X b 4 x - % 31-33
maculata
Maonotropa ¥ X x * *  810,11,13-25,
uniflorg 29
Anemonella X X X 5,6,10
thalictroides
Hepatica x x 13,19
americana
Rannneulus x x x x * xb & 13
abortivus
R. recurvatus b4 x X 1,3
Berberis X X x4 5,10,13,14,16- 9,12
thunbergii 20,92,24 28 31,
33,26,27
Podophyllum b4 X X x *  5-14,16,17 20—
peltatum 2427 t,28,29
Menispermum x X * 13,14
canadense
Lindera henzain x X X x - 5-18,20,22 26,
t,29,30,34-37
Sasgafras X X X x *—*  6-11,13,16,19, 19
albidum 23,25 t,29-37
Hamamelis X x - 11,12,29,34
virginiana
Sedum telephium =x -4 x4 12,13,15,17 1
Chrysoplenium x x x * * 1213
americanum
Heuchera -4 x X * 11,15,14,24 1
americana
Saxifraga x X X * 10
virginiensis
Amelanchier x b:4 x 12,18,20,24 26,
arhorea 27,28-31,34
A canadensis x x X * 34
Crategus sp X 5-8,14,20,30,
31,32,35
Fragaria x X X X x — xb 14,24 30-353 3,7
virginiana
Geum canadense x X x x *-* B8-10,12,14-17, 1,17
19,20,24,26
Potentilla b4 x X x *-®  5,12,14,16 21 1,2,4,10,
canadensis 29-32 17
P. norvegica b:4 x x x 35 13,14,15,
17
P. recta, x X x 9

* Bapling
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TABLE 1 {continued}
. Bection Edge Bection Edge
Species rea p ifr A N8B CP 5-37 ¢ 119
Prunus avium X -4 X xa xb 5,810-15,20- 312
25,27 £,28-30,
34-37
P. serotina X X X x — ¥ §5-8]19,21,25, 19
28-37
P.virginiana x X xb §-§,12/18,28,
37
Pyrus arhutifolia x X X X 9,35
Rosa multiflora x X ¥ X XA xh 549,10,12, 1,2,5-7
14-16,19,21 9,11,15,
23,24 26,2835 17,19
R. virginiana x X x x - 21,2437 t 28, 9,15
34,35
Rubus x X X 8-17,19-25,27,
allegheniensis £,28-31,33,34,
37
R. flagellaris X X X X 1,13 3
R. aceidentalis x x x x — *  5,8,10,14-17, 19
19-91,24 28 37
R. phoenicolasins x 2 10
Apiraea latifolia x X x 29,35
Amphicarpa X -4 X 15
braeteata
Aplos americana x X X ~ 17
Cassia fascicnlata x X X 32
C. nietitans X X x x *— % 2330-32 8-10
Desmodium x b 4 x 21,22
glutinoesum
D. marilandieum =x X L ¢ x 37 10
D. perplezum X X X X X 32,33,37 8,10
D. rigidum X x X X X 27,32,23,37 9,10,13
Lespedeza x X x * 3-d
virglniea
Medicago X x X g
lupulina
M. sativa X x x 5,12
Melilotus alba X X X X 5,17
M. officinalis x X X X 20 14,15,17
Trifelium x x x 12
arvense
T. hyhridum x X X 14-17
T. pratense -4 X x 35
T. procumbens X x x4 14,15
T. repens x b 4 Xa 15
Vieia eracea X X -4 16
Cuphes petiolata x b:4 b4 9
Ciresea, x X X x xb §-10,12-25t, 4,119
quadrisuleata 28,29 32 ,34,37
Epilobium x X X % 24
glandulosum
var. adenocaulon
Oenothera biennis x X X x x - 4,31 1,10,13,
16,19
Q. perennis x X X X 1,14
Pilea pumila X x X x 5,4,10,12-17, 14,17
19,20,24-27,

98 t 37
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TABLE 1 {continued)
o Section Edge Seetion Edge
Species rea p lir ANSB CP 5-37 1-19
Myrica X -4 X X x 30-33 140
pensylvanica
Morus alba x x X xa 6,8,14,20,21, 17
27,93
Celtis accidentalis x X x X - * 142526,33 19
Ulmus americana X X X X *24-27 29, 12
32-35
Alnug rugoss X X x - 15
Betula, x X X x il
populifalia
B. nigra X x x *- 30-33
Carpinus X x X * o+ 11,1214
caroliniana
Corylus x x x ¥ 8,11
americana
Fagus x b:4 x *-* 811131621
graudifolia
Quercus alba X x x — * 5-11,13-27,28-
30,34-37
Q. hicalor x x x * 11,12,23,24,
24,34
Q. coccines X x x *-* 81213,1618,
92,94 95 34
Q. palustris x x X x - *  12,15,25,30- 19
32,3435
Q. rubra x x X *  5-8,10-14,16,
17,19,20,22-95,
27 98-30,34-37
Q. velutina X X x *-* 5,610,124,
17-19,22-95 27 t,
28-51,33,35,37
Ager negundo X x X * 14
A, platanasides x xa xb 5,11,13,14,19,
20,99-24,98-31,
34,37
A, rubrumn X x x * *  §-13,15-20,22,
23,95-27 ¢ 28—
30,33-37
AL saecharinum x x x *9,10,20,23,29,
32,3335
A, saeeharn X X x * * 64510,13,16,
19,21,23 .27 t,
28,32,34,37
Rhus copallina X x x *— % 933 10
R. glabra x x X x *-* 91216,17,19, 10
] 30,32,38,35
R. radieans b- I 4 X X x - * 5-10,12,17,20- 1,2.5,9-
27,t,28-33,35 11,19
a7
R. typhina X x x X 11,2022 19
Alilanthus x x X £ 6,8-15,17,13, 11,12,19
altissima 20,23,24 37 t,
29-33,37
Oxalis stricta X X X x *=* 5-81012,14- 1-2,8.8,
16,19-22,24 25, 13,14

27,t,31,32,34
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TABLE 1 {eontinued}
. Seetion Edge Section Edge
Species rea p lfrANSBC?P 537 ¢ 119
Geranium x X X * 9,10,12,16,21,
maculatum 24,27 23
Aralia nudicaulis x - - 34
Cicuts maculats, x b:4 x x *- a5 19
Cryptotaenia x b4 X 8
canadensis
Daucus caraota x b 4 X x 34 1,6-9,13,
13,17
Osmorhiza x x 13,17,23
longistylis
Sanicula X x 9,1314,20,21,
trifoliata 24,27 t,28
Carya ovalis x x x * 5-8,10-20,22, 1,19
(Carya ovata) 24,25,27 1,28,
29,33-27
Juglans nigra b4 -4 X ¥ 11,13,20,t,29, 19
31
Tmpatiens x X X x — xb 5-14,25,26 30, 1,15-17
capensis 23,35,37
Polygala mariana X X x* * 1,3,5,12,
13,18
Cegnothus X X x * 3
americanus
Parthenocissug x X x * *  all except 19,
quingquefolia 30,23
Vitis aestivalis X X *— xb 6-23,t,29-30, 1
32-37
Celastrus X - *
seandens
Euonymus alatus x Xa 10
Ilex opaca* X - 35
L. verticillata X x *~* 35
Acalypha X X X - * 810,12,17 34 13,14,17
virginies
Euphorbia x X - 7-9
maculata
Cornus amomun. X b 4 x - xb 12,2730,32 14,15
C. florida, x X ¥ % 5-24 2728
31,3437
C. racemosa x x X xb §,10,19,20,30—
33
Nyssa sylvatica x *~ * 5811,13,14,
15,25,29,34,35
Phytolaces, x x X x 5-9,11-18,20- 5,8,14,
americana 27,t,28,29 24— 18,17
37
Claytonia X x x *
virginiea*
Portulaca X -4 1-3
oleracea
Cerastium nutans X x X 1
Dianthus armeria, x X X b 4 6,10,32,33 13,9,
12-15,17
Saponaria X X X 12
officinalis
* Beedling

* early spring blooming flower not observed during section study.
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TABLE 1 {continued)

. Section Edge Seetion Edge
Species rea p 1fr ANSBC 5-37,¢ 119
Silene cucubalus x X X x 5,6,20,32 1,2,12,

14-17
3. stellata X X X x * )
Stellaria x  x x 1,14,15,
longifolisa 17
Stellaria media  x X X X 9,12
Chenopodinm x X x4 5
album
Polygonum X x X X X 27 13,14,16
convolvulus
P, persicaria X x X ¥ X g 4,15,14
P.sagittatum X X x X *- 34,35 14,15,17
P.seandens x x x - 13
P. virginiana % x * 9,20,24
Rumex acetosella x X x x4 ] 2
R. erispus x x X X X4 9,6,12/15,20, 9-12,14,
24 15,16,17,
19
Hyperienm X X X X X 5,8,10-12,31, 2,813,
perforatum 34,35 14
Tilia americana x x x * 27
Althges rosea X X b4 12
Barharea -4 X X Xa 5,12,30 216,17
vulgaris
Cardamine x X x 12
parviflora
Lepidium x X X x4 20 14,1517
campestra
Raphanus x X X 17
raphanistrum
Raorippa X x x 7,13
islandica
Lechea x x x 10
intermedia
Viola sagittata x X X - 6-10,12,14,14,
17,20,21,23 30
Populus X x x - 33,35
grandidentata
Salix nigra X X x - 30
Leucothoe x X X * 8,11,30,34,35
racemosa
Rhadodendron x X x 24,30,34,37
nudiflorum
R. viscosum X X x 35
Vaceinium x X x ¥ 26,23,33-37
corymbosum
V. vacillans X x X - 25,530,234
Dioapyros X x *— 12
virginiana
Anagallis X b4 x 24
arvensis
Lysimachia x x + 10,29,30,33-235
quadrifolia
L. terrestris X x X - a5
Frazinus X . x X X X 5,8-12,14-27t, 14,19
americanz 28,28,31-33,34,

37
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TABLE 1 {continued)
. Section Edge Section Edge
Species tca p ifr ANSBCPEP 5-27 ¢ 1-19
Ligustrum x x xa 12,20-23,29
ohtusifolium
Apocynum x X x X 3,30-32 6,7,9
medium ’
Asclepias X x x - 32
amplexicaulis
A, syriaca x x X - 5,13
Plantago X b 4 X % X 5,8 1,511,
lanceolata 14,1517,
19
P. rugelii X X x x * 5,6,10,20,24 1,17
Phlox X X X * 12
panienlata
Physalis X X x * ¢ 1
heteraphylla
P. subglabrata x x X xh 8
Solanum X X X x * ¢ 561214534 1-4,7-14,
carolinense 27 13-17
8. dulcamara X X x 14
&. nigrum x x x 23
ITpomoea x x x 5
hederacea
I. pandurata x x x 10
Cuscuta grongvili x x x *—* 8111235
Gratiola x x X 12,30
virginiana
Linaria X -4 X X 31,32 1,89,
vulgaris 12-15
Paulownia X X Xa 13
tomentoza
Pengfemon x X x 4
hirsutus
Verbaseum x b 4 x X * 5 1,789,
hlattaria 13-17
V. thapsus X -4 X x 31,33 10
Veronica X x x 9
arvensis
V. officinalis X X x — * 933
Hackelia x x x 27
virginiana
Verbena hastata x b4 X x *-* 1135 13
V. urtieifolig X X x x * 5,9,17,20 1,37,
13,1417
Collinsonia X x x X * 51214 2
canadensis
Hedeoma X X x X * 21,27 46,9
pulegioides
Leonurig x ¥ X X 12,14,15
cardisea
Liyeopus p X X X 35
amplectens
L. rubellus X b:¢ X ¥ 11,17
L. uniflerus X X X X - 25,27,34
L. virginieus X X x * 30,32,35
Prunella X X X X 10,14,15,17, 3,6-8,
vilgarig 20,30 13,15-17
P. vulgaris X x X 7

forma albiflora
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TABLE 1 {eontinned)
. Section Edge Seation Edge
Species rea p lfr ANSEBEBCP 5-37 ¢ 119
Pyenanthemum X X 4 x 25,26,30-35 13
muticum
SBeutellaria x x x - 31-33
integrifolia
. lateriflora b4 x b4 - 12,15,23-26,30
Trichostema x b:d r - * 16
dichotomum :
Lobelia inflata x x X X x ¥ * 010,12]14,]15, 1-3,7,8,
17,27 30 13-15,17
Hpecularia x X x - * 14,15,17
perfoliata
Cephalanthus X X X x *- 34,35
occidentalis
Diodia teres X x x ¥ 32,33
Galium aparine X x x X =~ §,19,20,22-24 1,14,15
G. eircaezang X x x * xh 5,8-10,14,16,
17,19,20,22,97
G, triflarum x X x * 5,6,10,12-25,
27,29,31,37
Mitchella repens h.4 X x *=* 810-12,14,18,
21-23,25,26,29,
30,34,35
Lanicera ¥ X X ¥ Xa xh 5,8-24,26,27, 1,3,6,7,
Japonica 28-37 9-12,14,
15,17,19
L. fatarica x X X 8,20,23
Sambuaus X X X X ¥~ ¥ 8-10,12-15,17, 15,16
canadensis 20-24,27 28,
29,35
Triosteum h.4 X b:4 23
gurantigeunt
Viburnum X X * - * gl except 31,
acerifolium 32,533,356
V. dentatum X X X - *  §5-17,20,25-27,
30,34-37
V. prunifolinn h.4 X X X * % allexcept 31, 19
32
V. rafinesqui- ¥ X 4,11,15,24 27,
anum t,28,34
Achillea X X b:4 x4, 5.6,1221,31— 14,1517
“millefolium a4
Ambrosis b X X * * 6,9,10,12,15 3,;4,9,12,
arfemisiifolia 20,31,32 13,15,16
Anaphalis X X X * - 31 10
margaritacesa
Anthemis cotula = X X X 36,31 1
Arctium minus X X X X 10,13,14 15
Aster divaricatus x x - * 35
A. novae angliae X X x 13
A, spectabilis b:4 X X 13
Bidens bipinnata = X X X - * §919 4,14,17,
19
B. polylepis X x X 13
Chrysanthemum X X X x4 5,27 14,15,1¢

lencanthemum
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TABLE 1 {continued}

s Section Edge Saction Rdge
Species rea p 1lfr ANSEBECTP 537t 119
C. leueanthemum x x X 15
var.
pinnatifidum
Cichorium X X X 3,4
intyhus
Cireium arvense X X X 15
C. diseolor X X x - 33
C. pumilum X X x 8,13~15
Erigeron anngus  x X x * - * 56152033 1,37,
12-17
E. canadensis x x X * 13,15
Eupatorium X X x b:4 30
aromaticum
E. perfoliatum x X x *-* 9,121530,
34,35
E. rugosum x x  x x 5,1012-17,19, 8,13
21,24,25,97
Helianthus X X X 8
giganteus
Krigia hiflora X X x 7
Lactuea biennis b4 x X 16
L. canadensis x x X - 5,6,17,23,26,
35
L. seariola x X X 9,12
Rudbeckia hirta, x X . ox p:4 * 30,33 1,4,8,10
12,18,15,
. 17,19
Solidago X X X x 36,35 1,278
graminifolia 13,14
4. juncea X b:4 X X x* 2527 29-34, 1,9,15
37
&, nemoralis x X X x * 8,29-37 13
8. rugosa X X X X * % 29-37 2,6,12,
13
8. ulmifolia X x X 15
Taraxacum x X Xa 7,14
officinale
Vernonisa X b X X *— % 30,34,35 13
navehoracensis

Table 2—Numarical representation of the afinities of the trees, shrubs, and herbaceous
vegetation. 4 =alien, N =north, §=south, B=hoth north and south, C=coastel, P=
Piedmont.

Total Taotal
Vegetation A N 8 B C P C,P veg.
Tree 6 1 6 a7 21 27 48 40
Shruh [} 4 8 21 23 18 41 39
Herb 59 a2 27 122 91 70 161 232
Totals 71 27 41 170 135 115 280 311
Totals

in

terms % 22 &8 13 55 43 37 &0 99
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A Bolidagoe hybrid,

J. HARRY LEHR,
Spring Valley, N. Y.

On September 17, 1961, Mr. Louis E. Hand and T explored Iona Island, Rockland
County, New York. On the edge of the hog beside the railroad tracks where Solidago
rugose Ait. and S. wliginosa Nutt. were growing we found several plants that had
morphological characteristica which were intermediate between these two species. These
putative hybrids are worthy of reporting since they were not mentioned by Fernald in
Gray's Manual,

The diagnostic morphologieal characteristics are listed belaw:

Solidogo rugosa » 8. wliginoge n. hybr. The probable 8. uliginose parentage is
indicated by the basal leaves oblanceolate, up to 3.1 em. wide, much larger than the
middle and upper, decreasing rapidly in size up to the inflorescence; hases of the lower
and median cauline leaves covering half the circumference of the stem; stem glabrous
up to the inflorescence; leaves thickish and glabrous to barely seabriduleus; pedicels
and branches of the inflorescence hirtellous and achenes glabrous. The prohahle 8. rugose





