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5 Intzgggctlon s _ . . Lraft
: Environmental education is a learning process in which the learner in-

vestigates real problems of the real world. The major poal of this

- .

process, which deals with intera¢t{ions within and between the natural

and man-made environments, is to develop an informed citizenry that wflk

v
.

_be able and willing to take the actiorfs nécessary.to solve probibms

dealing with environmgntal quality. The curriculum of enviroﬁmental

education is contemporary and projective, that is; it deals with issues
. o : :
of the present and requires projects for the future.

. o . . .
K \ The emphasis in this guidehook is on student-oriented problem investi-

gationi” Students who are involved in problem investigation are-active

A
7

. . ‘ . . .
learners. By being actively involved in this process they will develop

the capabilities of using resources to find information and of using

@

this informatien to make decisions. As students become “involved in the
‘teaching-learning processes, they begin to experience success which

tends to encourage further léarning'and involvement.

Relevancy is seen as a major key to involvement. Learning is’ most
‘e i " N N . . . .
- meaningful when it is relevant to the students' needs,.abilities,
) . 7 .

interests, and personal as well as social purposes._ In order for

"teachers to deal with transition from more traditional'teaching approaches

they must begin with the learner and not the subject -matter. The
RO , ‘ B ) . : . |
teachers must relate to the student$ through -experiences that will .

» meet-the personal and social meeds of the students.

' REV:A:l . =vii-
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troduction ' . ; Draft
* .

The intent of this-guidebook is to provide student-oriented dnvesti-

»

3

gations that will motivate students to pursue in-depth studies. Tn

moving from the more tecacher-dominated to the more stodent—dominatcd

L[]
‘ .
‘- N .

classrocm the.learner must, in the words of Morris,

-
BN

..be encouraged to identify with his subject matter, to
identify with it emotionally so that he can announce a
personal reaction to it.. The teacher's function-is to arouse
“the learner 1nte11ectually, spiritually and cmotlonally.
Arousal in the learner will ‘quicken his inner senses to . -
perceive what his learnlng materials are saying to him;
the affective center of a 'sensation' will then be in a bette
.condition to react to the materials themselves. For it is in
the reactlon, and not in the materials, that know1ng and
learning roally takes place. . :

2

Therefore, in every subject ‘matter a real effort must be made
“to involve the 1earner directly. He must get personally ’
tangled up in the subJect matter."

i

In addition’the-sﬁudents nust be encouraged to generape ideas, to make

‘own study and'design. They gain direct experience in'carrving'fhrough

. R .-
) , .
decisions, . to design and carry through plans of action and to evaluate

v

those actions. The expected role of the teacher is that of a guide

: Lk . R .
and participator rather than the ultimate authority.
The students function individuélly or in groups to investipate in-

. . .

depth specific environmental concerns. The students may initiate their
, . . . . ]

B

inyestigations in which aney are reopon51b1e for dec131on-mak1np re-

gardlng data collection, data proéessing, data evaluation and data

- . -

1)

¢ lorris, V Jan Clcve Philosophy aqd the Xmerican ochool Bo,top,
Houghton ”1ff11,n£o., 1961, p.392.
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utilization. - . :
r 'Onée the students have completed their investigations they are re- : '
- v fuiredsto examine their findings and to determine whd&t potential
. . impact these findings might have on community action. The students then
< interpret their results and determine how they can be utilized. In

) . I3 ‘ - ’ 3 » -
proposing or recormmending action they must consider the action and the

alternatives to this actiodn as- they relate to arvariety of political,

.economic, legal, social, scientific, and technological factors. The

students realize through these investigatgons that . they have definite

¥ .

roles as community'mémbers. They become aware of'ﬂhe complexity of both *
‘natural ‘and man-made systems, and théy realize that they-have a peSpon:

s K : . .
sibility that extends beyond their own interests and needs. Outgrowths

) . ) I3 I3 . ’ ' ) 3 . ) s :
of. the investigation include a greater concern for social responsibility,

. . » - ’ -
a consideration foreenvironmental ethics and a greater awareness of

[

) potential career opportunities. -
s . -
. e

v

——n
-
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v Chapter 1- Bird Studies' - - . . Draft
I. Introductioh

Man hasulong been ﬁascinated by "living creatdres that fiy. Observing,
., . . ..

~

photograpliing, drawing, banding, recording, hunting, and listening
to birds have been favorite activities of man for centuries. ?ﬁﬁ;

at’empts'to imitate; desire to eat and 1ack of Rnowledge about birds

3

have caused him to study, to hunt, and unfortuantely to e(danger the

survival of birds wherever his influence is felt
F ]

5

There are many who view birds as a unique and irreplaceable part of

the delicately interwyoven systems of nature, These people are the
. 7 : .

amateurs and researcherd who seek birds for their beauty and work to
: : : ‘ , . ,

preserve their existence and wildness., There are many institutions

€, ~

and thousands of indjviduals participating daily in an active appreci-.
. . . . \

. . .« 4

ation of birds, T

A ; .
The activtties, studies, proiects and programs avialable to the bird

lover are vast and at every level of interest and intensity. The -

e : studies_mentioned here are those performed each summer at Cooper's

*Cove , West.Virginia (near Capon Bridge) at the Burgundy Wildiife
Cemp. Here the staff and eampers daiiy investigete birds: recording
sightings and nests,  banding birds and completing, individually de-,
signed projects realting to them. All these activities are aimed
at achieving a greater awareness of the world of birds, specifically

those found 1oca11y, but more generally an appreciation of the whole

e A J

bird population. The rest of the bird world (outside Cddﬁér's Cove{f
. . e e L ’v/’.'}‘—r

'REV:A:1 : . -1- !
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\ Ch}apter 1 Bird Studies . ’ : i -Draft
e . “e . - :

i i% revealed through numerous books, occasional nestings of migrating

. birds, -staff and c&mper experiences, bird photographs, movies and
. ' ) e’ .
) guest specialists. The importance and achievement of the goal of a

3 ]

better know}e@g? of the appearances, habits and songs @f b%rds is
seen most:clgariy in the caméérsﬁ desire and resulting ab%lity to
‘ identify hirds in the area. This is evident from a questionnaire
giQea to’éxpérienceé campers'dufiﬁg the éummer of 1972. Typical

comments contained references to the wonderful feeling of inter-

action with and appreciation of nature deriving from the ability
to walk through an area and know the birds around by song, flight

pattern, sight and nesting evidences. =~ = =

.
s

The Burgundy campers acquire a knowledge of the birds found in Cooper's
Cove and a sympathetic understandiﬁg of the place that birds occupy

in the total ecological tapestry that forms their surroundings. The
\ .
) .

- attitudes generated by this knowledge and its use' are necessary to

L4

ensure the presetvation and in some.cases restoration of bird popi-
[

lations. These attitudeé and their ramifications are the implicit

. ) result of any comprehensive study, of birds. A completé study consists

9

4 of a sincere attempt to observé,‘identify and learn about birds.
’ [ ] <

These studies take. many forms and each has a valuable use. .

Reports of nest fiﬁds, lists of species sighted, and numbers of birds

banded if recorded and compiled can be useful in a multiplicity of

R -
ways. There are many national studies of birds banded and nests found,

P

L4
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Chapter 1  Bird Studies Draft

[——

af population densities, migratory behkavior, etc., and how each of

U .

these relates to the local an national environments. These relation-

. ~ .
ships are established in terms of other envirommental intluences

-

. (food, nestiﬁﬁ“ﬁ?ea availability and predator poﬁulatipn, ete. ).

All banding data, f course, are first reported to the Fish and

Wildlife Service (that department that issues the necessarily
N e e

» ¢

4

prerequisite bhanding permits). The other.sorts of data are used

® L : !

when speculating on trends and fluctuations, establishing p!tterns,
) 4

- and explaining accidents. All of these represént pnlv beginnings of

. -

uses for figures collected. The projects and 'idéas)evolving from the

. '] . - ~
. reqords are interesting to the individual bird lover, useful to the

institutiens studying larger areas, and perhaps most important,
° \

’

. symbolic of the true interest in ornithology. Projects will lead

LY

to initial impetus for local, regional, national or international

action to prémote wildlife management‘and conservation in direct .
N . )
" relation to biwds and %néirectly to all animals(and tﬁeir natyral
. T .. . [ 4
environments. The,most important element of wildlife management ié'
th? education of peaﬁle and ﬁhe'mgnageméht of.iheié activities: .
- Thus the watcher, bander.and.all thé.fésearéheré'are potentially
T. R » o o :
thos; responsible for the actual'@%esériaiidn Qf'bitds: i

¥
-~ -

' N !

II. Materia\F and Methods ; . ‘. .

. 3

A. TFor General Bird .Studies; Field Observation

° 1. A pair of binoculars is a must especially'for‘beginners.

L 3 N |

Ay

REV:A:1 ' -3- Lo ’
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marking these limits theirAuse when they ate copied.

. . |
_for photography of nesqing birds. This can be-a natural cover

<
\\ . . ) . ~ .
~ v A , .
Chapte;TI\\\Bird Studies o . . Draft
® These should\be\used by sighting a bird that you wish ‘to examine.

T
Then without losing sIEFt\QEEEe'bird, raise the blnoculars to
your eyes, magnifying the already spotted bird for observation

T

and identification.

2, A good field guide to birds is essential. This book should
\ . B

contain at least the most common local species, pictures o%#both

'a

-sexes and varying notes. The notes include information like

dimensions, verbal description of bird song, nesting and breed-
. . , o~ : <
ing habits, map of distribution, description or picture of bird

during flight, etc. (See,Bibliography for several famous guides.) .

Maty books have birds classified in philogenetic order and are .

necessary for field identification when exceptional birds are
\ .

S1ghted. - .
3. A list to record the ‘birds observed facilitates the record—

ing of data. These are often found in the’ field guides, but

[
7

A3

. . . A

k. For extended study of a nest or particularly fruitful birdL ﬁ

« . . . , ca

ing spot, a blind is an'.,execellent device. It is of utmost .use L

J
or a shield constructed out of nearby branches, etc, A portable
and effective blind can be made from a wooden frame covered with

burlap. A small stool inside and an appropriate observation
- /

hole will provide the observer (if properly placed) with a

L —le

-
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o

.it from its-position %n a tree,

B.

11fe,Service,“iS NECESSARY FOR ANY BIRD BANDING QPERATIQN.

REV:A:1
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- 7 \
- . "
1 qud Studies IR . Draft
iy ¥ : ‘ .
comfortable, convenient viewpoint. ‘ ’-
'

-
3

5. _A chdruf'notebook or file of i}sts to store results of bird

.

- v e N
-

trips. The phétog}apher who attempts to caéture birds on film

. Lo,

will, of.courée, need film, camera, and other egquipment depen-

» ’

_— .

desired gophisticacion ofiphotograpﬁs, expefience, and

funds. The mest valuable aids- available to the camera operator

o . : ’
are the many photographic books and journals, experienced advice,

k]

-

and persistence. )

- .

6. A viewing staff is of utmo3t use in nest identification. This
is a piecg_of equipment, often handmade,lthat tonsists of a long |
pole (6-8 feet) with a mirror  (at }easth" x 2") attached to the

top at an obtuse angle, This will enable a ground oBserver to

peer'into a nest without damaging or disturbing it or removing’

-

- ) l ' ;‘

7. Exceptionally useful in &ll bird studies'aré-tbe Audubg; Land Vo

Bird Guide Rapid Recognition Sheets, Doubleday, Inc., 1963. They

Y .

are ayailable for local birds and complement the book of the.same
name. T . . |

Equipment Necessary for Bird Banding

1. VA bird banding license, dispensed by the U.S. Fish and wild-

./ . "

v

2. Bir¢~€;nds (supplied free with 1icens§l.‘ -

‘. s . —

=5- T . B
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3. Nets or traps that may be purchased from a number of ‘hird

banding associations., These, of course, are used to trap the

birds for banding; or to rééapture previously banded birds.

4; Pliers and tools-available from bird bandihg associations.

These are used to put bands on birds.
_ v
5. Carrying cases for birds from nets or traps to banding

station. 'These too can be purchased from bird banding associ-

-

ations. s

- 6. Notebooks or other recording and filimg system (easily made

"if standard charts are drawn up and lettered).

»

7. Scale to weigh birds. ‘A net can be used to hold the bird.

' The scale is adjusted to compensate for-the weight of the net.

8. A thermometer ‘to record temperétures at time of banding and

linear measuring devices to collect desired statistics for stpd§.

.

9. A station or headquarters for banding and processing the

 birds. ‘A tent provides protection fon inétxgments, data files,

‘

etc. aﬁd serves as,a soft walled cégg for birds' that might
* . : * b . o .

' ) ‘\
escape. v o _ -

] T . "
In a bird banding bperation the most difficult problém presented

is finding a way to safely and edonomically capture birds with-

out harming them. The use of mist nets has proven to be the

-

-6-
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" where the vital statistics ase recbrded. The bird will bhe N
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L 2

best method. The mist necs, which are made of [ine nvlon

. . . ~ .
manage to capture birds that fly,in&o them with a minimus of
casﬁa&t;eé. The majority of casuaitie§ result from improper
fgmoval from the nets or overeyposure éo thCAClemchﬁ, while
within the neis. The nets used.at Burgundy wildlife Camp vere
placed across e%pected flying paths of the birds. These p#ths
iﬁqluded the area afound fhe'c eek where the birds would come RN .

in to bathe and drink. ) .

[ _: (“

The;bandér will open his nets during the dav and check them at
15 to 60 minute intervals, depending upoh the severitv of the

weather. If a bird has been netted, the bander carefully rcmoves

N »
e

it from the net and places it in a carrying case. After retricv- ;

ing all captured birds the bander retufns‘to the banding tent

Y
s
2o

identified; measured; weighed; aged by meané of skull ossifi-
cation or plumage; and sexed by plumage, evidence of brood spot,

mouth.color or wing measurement. After this the bird is banded

.'and{reléasgd. The total amount of time the bird was captired

‘should ngver be more than an hour.

\
This brief summary of a bqnding operation should"help to show
the éxtend of,training and preparation é bander must have in

order to run a banding station.
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Oncg the bird is inside the banding
tent its wing is measured ... "

.
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]

This bird is ready to be released with its
new ‘band. =

.

III. Data | - -

" ~'Ay.. Bird Observation Studies

e
e, : .
R

The least expensive and often most productive form of doing a

°

bird study is through simple’observation. 'Meaningfﬁl and reliable -

t data are collected with.few-materials needed. The most valuable

piece of equipment needed is an acute awareness of the surroundings.

Pl L !

The observation stud;es.ai Burgundy Wildlifé Camp take the forms
‘'of a bird population study by bightinés'and a nest'finding study.

°
. .

L e ’ . -
N These studies provide -the camp with a list of species predofiinate

-

to the area and_also species that are comparatively rare. The. -
R N d -:~ . N .. ‘ ' . t . .
nest study; which takes the form of a contest-at the camp, provides

REV:A:1 R T

e
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e

information that was forwarded to ‘the Cornell Laboratorv of

Ornithology for analysis. . o ‘.

/\A .
In order to have tpe bird population study on a scale that the
‘ - Wildlife Camp does ik is necessary to have'forty observant- and
ornithologically oriehéed campers and staff who spend most of
the day out-of-doors. Each.day a camper is selected té keep
the bird list. He is then givgn a simple two-page checklist of
birds in the area. The list used was created by the Aﬁdubon

‘Naturalist Society of the Central Atlantic States, Inc. (See .

Figure 1). The campérs then go through their normal.daily

Keen observation is the key to any study, -
especially bird watching. Here several

campers attempt to locate the source of

a call they just heard. . -

REV:A:1 : -11- - _ e .
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Y

Loon, Common

Goldeneye, Common

Red-throated Buf flehead
Grebe, Red-necked M 0ldsquaw

~Horned' K Eider, Common

Pied-billed King

Shearwater, Cory's

Scoter, White-winged

Greater - Surf

Sooty . ° 7 Common ;
Petrel, Wilsou's -, Duck, Ruddy -
Gannet ' Merganser, Hooded

Cormorant, Great

Common

Double-crested

Red breasted

Heron, Great Bliue

" Vulture, Turkey

Green _ Black
Little Blue Goshawk’
Egret, Cattle Hawk, Sharp-shinned
Common e Cooper's
Snowy Red—-tailed

Heron, Louisiana

Rerd-shouldered

Black-crowned Night

Broad-winged

Yellow-trowned Night Rough-legged
Bittern, Least Eagle, Golden
American Bald
Ibis, Glossy Hawk, Marsh
Swan, Mute Osprey
Whistling Falcon, Peragrine
Goose, Canada Hawk, Pigeon
Brant “Sparrow = .
Goose, Snow Grouse, Ruffed
Blue . Bobwhite
Duck, Fulvous -Tree Pheasant, Ring necked
Mallard - Turkey, Wild
Duck, Blatk Rail, King
Gadwall Clapper
|Pintail Virginia
'Teal, Green-winged Sora
Blue-winged Rail, Yellow
Widgeon, European Black

American Gallinule, Common
Shoveler - Coot, American
Duck, Wood Oystercatcher, American
Redhead Plover, Semipalmated
Duck, Ring-necked Piping -
Canvasback Wilson's
Scaup, Greater Killdeer

Lesser Plover, American Golden

_ Figure 1 .

‘REV:A:L Bird Sighting Checklist

€
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Chantér 1 Bird S{udies - )
Plover, Black bellied. ~ N Gréat Horrad
Turnstone, Ruddv ~Snowy - L
Wnodcock, American ~ Parred
Snjipe, Common I Long—cared -
*Whimbrel , §ﬁogt—earod
Plover, Upland Saw-whet .
Sandpiper, ;Apottcd L Chuck-Will s Wido
Solitary . 3 ° Uhip=TPoor-Will
© |Willet . £ Nighthawk, temmon
Yellowlegs, Greater Sywift, Chimnex
Lesser ., ‘ ’ 4 Hummingbird, Robesihn
Knot : ‘ Kingfisher, Belted
Sandpiper, Purple <7 Flicker.‘YolIQG—uhwt:.
, Pectoral N Woodpecker, Pileat«!
1__White-rumped Red-hellicd -
Baird's ' - . " Red=hieaded °
. least Sapsup§eL,-\ol*nv«h'flx. |
Punlin toodpecker; iy ¥ o
Dowitcher, Short-billed . Downv': - " A
Sandpiper, Stilt Red~cocladed - -
Semipalmated Kingbird, .Istern .
Western - " Western e
"|Ghdwit, Marbled Flvecatcher, Gireat trestod
Hudsonian ) . Phoebe, Fastern ‘ .
Ruff B N Flvcatchery \cilm‘~h.llx.n
Sanderling - . Acadian .- . B
{Avocet, -American . Traill’s T
Stilt, Black-necked ’ Least " - i -
Phalarope, Red Pevee, Eastern Weod:
Wilson's N : Flvcatcher, Olfye—sided 7
Northern . ’ Tark, Horned - .. ° R
Jaeger, Pomarine Swallow, Tree- ' ‘
Parasitic . Bank . .
Gull, Glaucous . Rough- Waned ¥ -, R
lceland " Barn . R
(reat Black—backed Cliff .~ i L N
+Herring v : Martin, Purnle - -
Ring-billed - el Jav, ‘Blue, " LT \
Laughing R Rayen, Common: . N
__Bonaparte's ' ' : Crow, Common  © - .
ITern, Gull=billed .  Fish T
Forster's . . g Chlckadec. Blacktcanned
Commom - ‘Carolina R B
-Roseate "Titmpuse, Tufted | "
Least "Nuthratch ~ White=breastod
. Roval b . Red breasted R
s Caspian: . & Brown-headed . RS
- ‘Black o 4.5 I Creeper, Brewn v e
Skimmer, Black 6 T . Wren, House.”™ o, F
NDovekie o - Winter = ™. e .
Dove, Mourning . Bewick's . .
Cuckoa, Yellow=billed . Carolifa’. - -
Black-bllled ! Long-billed Harsn 4
Owl, Barn ' “sheort-bililed Waxun
Screech 'Wocklngblrd
REV:A:1 Figure 1 (Coptinued) o :
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Latbird Mourning -

Ihrasher,. Prown = Yellowthroat

Robin Chat, Yellow-breasted

Thrysh, Wood Warbler, Hooded
Hermit : Wilson's

. Swainsoa's Capada
GLaY—chegked Redstart, American
'6CLY Sparrow, House

Bluebird, Fastern

Bobolink

Chatcatcher, Blue grav

Meadowlark, Fastern

:_hlnﬂlﬁl‘_ﬁnldﬁn_ﬁrguned Blackbird, Red-winged
Rubyv-crowned 1Oriole, Orchaxd
ipit. Water Baltimoye
Waxwing, Cedar Blagkbird, Rusty
hrike, Northern Grackle, Boat-tailed
Losgerhead common.

Starling

Cowbird, Brown-~headed

Vireo, White-eved

Tanager, Scgrlet

__Yellow-throated Summer R
Solitary : Cardinal
Red eved BT Grosbeak, Rose-breasted
Philadelphia Rlue - )
Varbling _ Bupting, Indigo

Warbler, Black-and-White Dickcissel
Prothonotary _ Grosbeak, Evening

Finch, Purple

Swainson's
__Worm-eating ,

House .

Golden-win ed

Redpoll, Common

Blue-winged

Siskin, Pine

Brewster's (hvbrid)

Goldfinch, American

- Lawrence's (hybrid)

Crosskill, Red -

Tenmessee White-winged
Orange-crowned - Towhee, Rufous-sided
Nashville Sparrow, Ipswich

. Parula T Savannah
Yellow Grasshopper
Magndlia Henslow's
Cape Mavw Sharp-tailed
Black*throated Blue Seaside
Myrtle . Vesper
Blacksthroated Green Lark
Cerulean ° : Bachman's
Blackburnian Junco, Slate-colored

Yellow-throated

Sparrow, Tree

Chestnut-sided Chipping
Bav-breasted Field
- Blackpoll White-crowned *
Pine White-throated
Prairie Fox
‘Palm Lincoln's ,
Ovenbird Swamp *
Waterthrush, Northern Song g

., Loulsiana

Longspur, Lapiand

Warbler, .Kentuckv

Bunting, Snow

Connec;fcut

R\K:RFV tA:l

«Figure 1 (Continﬁed)
Bird Sighting Checklist
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"~ routine and make careful mental notes of the location nmd wnecics

of hirds thev observe. Sometime in the affernceon the ~arpeys

. meet with the person who has the hird list and tell the anecics
" and location of the birds that were sighted that do.  ihat.
.. evening the list is compiled and transferred te a chart in

the dining room at the camp. The ¢hart includes the species,

location sighted, date sighted and a numbery sichted, .

1 b

Tn 1970 the record of bird populations was kent bv recordine

" the number. of davs a species was sighted ovrr the Torte-fae

3

period the camp was in session. (See Figurr 2.)

The data collected were @hen used by several campers in cre-

‘

‘aping a checklist of birds of the immediate area. The preject

-
-

nrinted here was done bv Fred Hirschman, then a carper at the

-

Wildljfe Camp. (See Figure 3.) The checklist includes the birds
J;A

that mest in the area, the possihility of a sighting and gide=
scription of previous sightings of -each species known to the

' . 1 w '

ares.

i -

4
. : [
Keen observation is necessarv for participation in the nest
study. kﬁgfstudy involves thé location of active nests, that

is, nests in use, and the collection of certain data about the

nests. At the camp the study is in the form of a contest. FEach

. . nest’sighted constitutes a certain number of points, dependine

. N

”
and the number of cgpes

1

_upon the raritv of the nest in the area

i ’ REViAST = o =15

.\‘1 - ,

ERIC: . -

4
r ~
s

Bl



Chapter 1 Bird Studies . ) Draft

a BIRDS SIGHTED AT COOPER'S COVE 1970

SPECIES ' NUMBER OF DAYS SIGHTED
6/22 7/2 7/12 7/22
- TO TO . TO TO

7/1 7/11 7/21 7/31 TOTAL

“reen Heron 0 0 1 _0 1
N Wood Duck 0 0 1 0 1
Turkey Vulture 10 10 10 10 40
Plack Vulture 7 8 7 1 23
Choper's Hawk 2 0 1 1 4
Red-tailed Hawk) 5 9 9 10 33"
Broad-winged Hawk ° 1 5 7 v 20
Perecrine Falcon 0 0 2 0 2
Snarrow Hawk 0 0 4 3 7
4 rurfed Grouse 7 0, 1 . 2 7 23

Bobwhite 10 10. 10 0 39
Killdeer . 6 L2 09 7 24
American Woodcock 1 -2 0 0 3
Spotted Sandpiper . 6 10 0 0 16
Selitary Sandpiper 0 0 0 1 1
freater Yellowlegs 0 -0 0 1 1
Mourning Dove 10 7 8 8 33
Yellow-bhilled Cuckoo 10 10 7 0 27
Plack-billed Cuckoo 9 2 0 0 11
scereech Owl - - 4 8 12
Darred Owl 0 1 - 0 1 o2
WVhip-poor-will 10 10 10 5 35
Chimnev Swift 8 - 10 10 10 38
“nbe-throated "Humingbird 7 .9 7 ;i' 32
Pelted Kingfisher 3 8 7 24
ellew-shafter Flicker 10 10 9 10 39
“ "ileated Woodpecker 10 9 10 9 :38
Red-bellied Woodpecker 3 10 4 8 - 25
Hairy Woodpecker Co 9 8 10 6 33
Nowny Woodpecker 10 10 10 * 10 40
fastern Kingbird 10 10 10- 10 40.
“reat-crested Flycatcher - 10 9 0 1 - 20

° tYastern Phoebe - : 10 10 10 10 40 .
Acadian Flycatcher . 10 10 10 7 37
Mrail's Flycatcher . 0 0 0 -1 1
. Fastérn Wood Pewee. 10 10 ¢ 10 10 40
Horned Lark ‘ ) 0 0 1 1
Tree Swallow 1 0 1 T 3

* Figure 2 -

RENERXD | d _ -16-
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\( . BIRDS SIGHTED AT COQPER'S COVE 1970 _ 2
) SPECIES . - " NUMBER OF DAYS SIGHTED
: 6/22 7/2 7/12 722 '
TO TO TO - TQ * .
. ) ) ) : 7/1 7/11 7/21 7/31 TOT AL

Rough-vinged Swallow 0 . 0 4 4 8
Barn Swallow - 7 6 10 10 33 A
Blue Jay [) 6 10 10° 35 :
Common Raven . _ 0 1 2 3 °
Common Crow 10 10 10 10 40
Black-capped Chickadee 7 g 3 7 26
Carolina Chickadee - 8 0 2 6 16
Tufted~Titmouse -— 10 10 - 10 7 4ap
White-breasted Nuthatch 9 9 5 8 3
House Wren 2 1 0 0 3
Mockingbird "5 8 6 5 : 24

. Catbird Tl 7 10 10 9 36
‘Brown Thrasher v, 10 10 10 10 40
Robin . 10° 10 10 10 40
Wood Thrush | © 10 % 10 10 10 40" ‘
Eastern Bluebird _ “.10 10 10 10 *- 40
Blue-grey Gnatcatcher 8 6 | g, 5 .23
Cedar Waxwing 2 2 0 5 9 - ‘
Loggerhead Shrike 5 0 5 8 18~
Starling .S 1 - 2 0 8 ¢
Yellow-thraoted Vireo 6 2 2 0 10 -

, Red-eyed Vireo , 10 10 9 10 39
Black-and-White Warbler 2 0 0 2 4
Worm-eating Warbler 9 6 1 4 20
Golden-winged Warbler 6 6 .3 7 22 .

. Yellow Warbler - 1 0 1 0 2.
Black-throated Green Warbler 0 1 40 0 1 .
Ceruleen Warbler N 10 9 8 8 35
Pine Warbler - S 2 o 0 0o 2
Prairie Warbler "0 0 1 0 1
Ovenbird 5° 3 1 0 9
Louisiana Waterthrush. - . 6 9 8 10 33
Kentucky Warbler. 9 2 . 1 0 12
Yellewthroat . 10 - 10 10 10 40
Yellow-breasted Chat . 10 10 , 9 6 35
Hooded Warbler .6 5 0 2 "13
Americdan Redstart . = 3 3 1 4 11 )
Eastern Meadowlark - ) 10 0 10 10 40

‘ . Figure 2 (Continued) - .
REV:A:1 ° - c 17 )
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\ : . . i
BIRDS SIGHTED AT COOPER'S GOVE 1970 ~ -

SPECIES - NUMBER OF DAYS STGHTED
~ * - 6/22° 772 7/12 7722 . \
0  °TO T0 T0

7/1  ~¥/11 7/21 7/31 TOTAL

Red—winge& Blackbird 0 0

5 4 9
) Orchard Oriole 9 9 2 0 2C
Baltimoré Oriole.. 10 10 7 10 37
Common Grackle : 7 9 0 5 21
Brown-headed Cowbird 10 10 9 10 39
Scarlet Tanager _ 100 - 10 10 6 36
Cardinal .z 10 10 9 - 10 39
Indigo Bunting - ' 10° 10° 10 ° 10 40
American Goldfinch ' © 10 10 10 , 10 40
Rufous-sided Tohee =~ 10 10 10 - 10 40
Grasshopper Sparrow B e il o o-- . 1 1
Chippifng Sparrow T 10 10 210 - 16 40
Field Sparrow 0 ~ 10 - 10 10 40
Song Sparrow 0 5 6 4 15
’
TOTAL SPECIES 91 o
- l A .
o
e
ot '
Figure 2 (Continued).
%
REV:A:1 ! ] -18- . - .
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" CHECKLIST OF SUMMER BIRD POPYLATIONS,

GREEN HERONT ¥

~

WOOD- DUCK:
. .
R o
TURKEY VULTURE:

BLACK VULTURE:  ~

" .COOPER'S HAWK:

.

w4 RED-TAILED HAWK:
RED-SHOULDERED
HAWK:
BROAD-WINGED HAWK:

PEREGRINE FALCON:S
‘ o

REViA:l

A - r July 1970

AT COOPER'S COVE -
Compiled by Fred Hirschmarin

Q

Irregular. 1Individual birds have been sightéd at
the pond’ and loo-goon. Usually thése birds re-
main in the area for a few davs and then depart..

Irraegular. Individuals and pairg have been sighted
at the pond during the beginnlng and end‘of the
camping season.
Very common., Daily seen in sm#ll numbers soaring
along all three ridges of the Love.
UQCOmpon. Seen soaring along the ridge of the Cove
a’ few times each session. The Turkey- Vulture is
often mistaken for this rarer bird, so great care
must be taken in identification

\

Uncommon. A few seen each year flying overhead at
Oak Forest and on the Bald. Care should be takem
not to confuse the Cooper's Hawk with the Sharp-
Shinned Hawk which is a hypothetical bird for the
Cove. . *

Common., A Most often seen soaring’'above thé ridges
of the Cove or perched upon the tall pides on the
left ridge, A pairehas nested and raised young near
the Sanctuary's northeast boundarv. .

.

: Only one record of this bird in the Cove, which was

the banding of a second year, immature bird caught
in a mist net by Jim Shiflett on July 7, 1970..
Uncommon to common. Usually seen soaring over the
right and left ridges but is®unpredictable.

y ,\
There are ‘two probable sightings of this bird by
Trott and Wagner up on the Bald; also many uncon-

- firmed sightings. Many birds identified as Pere-
" grines later turned out to be the smal¥er Kestrel,

so utmost, care should be taken. in identification.?®

- Figure 3

-19- . IR \\
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KESTREL OR
: SPARROW HAWK:

0

R
- *RUFFED GROUSE:

> -

*BOBWHITEf

*WILD TURKEY:

1

© *KILLDEER:

*AMERICAN WOODCOCK:

*SPOTTED SANDPIPER:

l “

"SOLIPARY SANDPIPER:

e

L]

' GREATER YELLOWLEGS:

*MOURNING DOVE:
-

*YELLOW—BILLED
cuckoo: .

*BLACR-BILLED
CQCKOO{ -

.
.

SCREECH OWL:

T

Irregular from year to year but very common in 1969.
Most often seen up on the Bald (p0551b11y nesting)

. and flying overhead.

Common. Usually'seen on the ground in wooded areas
of the Cove. . Sometimés heard drumming in the early
part of the season.~ )

o

Commor., Seen and heard calling in the fields of the

Cove.

’

More common than observations tend to show. .Groups
of 15 to 20 birds are seen in the latter half of the
camping season running in wooded areas. s
Very common. Almost always seen at the pond or loo-
goon where it feeds and nests. Its piping alarm call
is often heard across the Cove.

- Common but rarely seen. It usyally inhabits moist

. Sandpipers at the loo-goon.

woodlands in the Cove, duch ad along ‘the stream.:

Very common when n¢sting at the 1bo-gooh." Usually
seen feeding near its nest or at the pond.

A few are epotted, each year on migration at the begiﬁ; '
ning and end of the camping season. They\are seen-at
tha loo-goon in company w&th Greater‘Yello legs. =

1
A few are seen during migration along with Solitary
. .
Uncommon.. Seen occasianaliy flying over the fields
and sparsely wooded areas of’ the Cove, .
Common. Usua11§.seen in the wooded and sparsely
wooded areas of the Cove. Often heard singing, _
even once at night! \ ' : oy,
Less common than Yellow-billed Cuckoo./ Observed
mainly in the wooded areas Jf the Cove. Often .
heard singing.” SR '

3

' Uncommon. Heard callingfusoally in the middle of the

night: It has never been seen in the Cove.

Figure 3 (Continued)f -
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BARRED OWIL.: ‘Uncommon. Occasionally heard calling‘laté at nighﬁ
and early in the morning. Only one sighting has
e occurred which was of an individual bird flving

overhead 'at Fern Valley during'3rd_session, 1969.

*WHIP-POOR-WILL: Very commght' Heard almost every dusk’and dawn calling
from the wooded areas of the Cove. This bird is oc-
. . ' casionally seen when it is sitting on the road and
after it has been flushed from thel ground. Nocturnal.

*CHIMNEY-SWIFT: " Abundant. Regularly seen catching insects over the
. : pond and loo-goon. Active neste of the species have
been found in the old chimney near the pond.
*RUBY-THROATED Very common. This small bird is usually seen at or
HUMMINGBIRD: near flowers or perched on the electric wires. Its
: Tloud rattling call is often heard in the Cove.

BELTED KINGFISHER: Common. Observed almost always at the pond where
+ it perches on the dock or nearbv electrjc wires.
‘ Its loud rattling call is often heard in the Cove.

. : *YELLOW-SHAFTED / Commoir. Most often seen in_the open wooded areas of
FLICKER: S the Cove, such as the Bald and the area to the north-
: east of the pond. Often heard giving its call which
is sometimes mistaken for a Pileated WOOQpeckeF's call.
*PTLFATED .~ ) Very common. Heard calling much more frequently i
WOODPECKER: : than seen as this author can testify, since I have
' vet to see one. Usually heard or seen feeding on
all three ridges of flying overhead.

RED-BELLIED Common and increasing in numbers. Most often ob-

WOODPECKER: served flying over the fields and in the three cherry
S ©  trees above the loo-goon in grid # 18.

RED~HEADED - Seen only in May of 1966. Possibly nesting up on

WOODPECKER:, the Bald. To be looked for.

*HAIRY?&OODPECKER: Fairly common. Seen most often in wooded areas of
; : the cove and up on the Bald. This bird is easily
confused with the smaller Downy Woodpecker.

*DOWNY WOODPECKER: More comﬁon than'Haify Woodpecker. UsuaIly seen in~
- small numbers in wooded areas and up on the Bald.

\ R Figure 3 (Continued) _
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*EASTERN KINGBIRD:

*GREAT CRESTED
FLYCATCHER:

*EASTERN PHOEBE:

-

*ACADIAN FLYCATCHER:

[}

#EASTERN WOOD PFWEE:

HORNED LARK:

L4

TREE SWALLOW:-

ROUGH-WINGED .
_ SWALLOW:

*BARN SWALLOW:

CL.IFF SWALLOW:

BLUE JAY:

REV:A:1 o

.Very common. Observed catching insects over the

Very common to abundant. Usually seen perching
near the tops of trees and then dart:ng out to

‘grab 1nsects in the air.

Common.* Most often seen in open wooded areas of the

‘Cove. . Number of observations decrease near the end

of the camping season, probablv because the birds

have stopped singing. . .
Abundant. Seen usually, in open wooded areds in the

Cove and near buildings where nests are placed.

Very common. Seen and heard in the moist wooded

areas of the Cove. Care should be taken in identi-
fying this Flycatcher by call and habitat since it
is possiblé for other members of the Empidonax group
to be seen in the Cove.

Very common. Seen throughout the woods of the’ Cove.
Often heard calling.

Rare. There have been three sightings of this bird

in the Cove which are as follows: Individuals seen

on the Bald in July, 1968 and 1969, and in the field
near the pond on. July 7, 1970. .

s
Rare, seen only once or twice each camping season up
on the Bald. 1In 1970 an immatuvre bird was seen on
the electric wire near the chicken coop.

Uncommon. Regularly seen a few times each session °
flying over thee pond and loo-gcon. S

§

pond, Yoo-goon, and two barns d.ily.

Seen only fgr about three davs (uring the first
session, 1970. About eight birds were seen flying
over the loo-goon-'and toward th- left ridge.

-

Common and. increasing'in numbers. Usually encountered

in the wooded areas of the Cove. Often heard calling

their raspy scold.

-Figure 3 (Continued) o S



.

l Chapter 1 Bird Studies =~ = < Draft

COMMON KAVEN: Uncommon. Observed in company with crows.mainly
s . around the Bald. Also seen on the right and left
’ ' ' ridges, - . )
-
*COMMON CROW: Very common. Heard calling from all three ridges

more often than seen. InhaBi{s the wooded arecas
of the Cove.

~  *BLACK-CAPPED Very common. Seen in_all~wooded areas of the Cove.
CHICKADEE: Care should be taken to separate this species from

the Carolina Chickadee by ‘call} notes.
*CAROLINA CHICKADEE: Less coiffon than Black- capped'Chickadeeb Fncountored
in wooded areas of the Cove in company with other
Chickadees and tltmlée. : .
*TUFTED TITMOUSE: Very common in coniferous woods of the Cove. Also
seen in groups on the ridges. )

L4

*WHITE-BREASTED Common. Observed cliﬁhing up and down trees in the
NUTHATCH: wooded areas of the Cove. It sometimes flocks with
Chickadees. :
RED-BREASTED ‘ Occasionally seen in a pine forest or ‘high ridge
NUTHATCH: outside the Cove. Only once observed in the.Cove by
. Holly Wagner.  This- bird was seen on the.left ridge

on June 28, 1970,

*HOUSE WREN:, Now very common although net reported before 1970.
Seen nearly everywhere in the Cove exceﬁt in dense
woods. Males’ heard singing near nesting boxes.

’

"%BEWICKTS WREN: Uncommon. = Seen 4 or 5 times each summer usually on
the road to the Bald Occasionally caught in banding
mist nets. .

CAROLINA WREN: . One individual bMd was seen on June 21, 1969 in a

thicket near the Sheep Barn. : o~
*MOCKINGBIRD: Populations fluctuate from year to year. Very common

in 1969 while uncommon in 1968 and 1970. Usually ob-
served up on the Bald and in thickets. '

*CATBIRD: - . Very common. Most often observed in thickets and
‘ U ‘ other scrub. Its mewing call is frequently heard.

Figure‘B (Continued)
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*BROWN THRASHER: " Very common. .Usually encountered in_thickets where.
' ' o © 1t nests. . I B
*ROBIN: A " Very commosi., Ddiiy seen around active camp buildings
- S \ o and in the woods of the Cove. L
*WOOD THRUSH: Abundant. Constantly heard calling in the morning

and evening. from the m01qt waoded areas of the Cove .
whore 1t is frequéntlv encountéred.

4

*FASTERN BLUEBIRD:  .Abundant in sparsely wooded fields of the Cove.
N ‘ - Found especially up on the Bald where ‘they nest in
Wood pecker cavities and on electric wires that go

over the field near the pond.
L]

_ *BLUE-GRAY ', Common in 1968 and 1969, uncommon in 1970. Often
. GNATCATCHER: ‘ seen in wooded arecas of the Cove, especially near .
: o the.Bald and on the left and right ridges..- Often _
. . seen with Titmice. ) o »
CEDAR WAXWING: Entirely irregular. Wandering birds move in and out

of the Cove. Most likely. to be seen during the latter
half of the cdmping season but still unpredictable.
These birds are spotted perching in tall trees whe
) they wait for and catch insects Flycatcher style. _
- . , Also seen flying overhead and over the pond where they
catch insects Swallow stvle. Their high, shrill,
. v whigtling.call usually tells of their presence before
they are sighted. .
2 .
LOGGERHEAD SHRIKE: ‘Uncommon but regular. Seen. across the fields of the

Cove usually perching on electric wires or in dead
trees. i
STARLING: JVUncommon and irregular'throughout the fields of the

Cove. There is one: exception. In late summer, 969,
a flock of about 50 was observed near the Sheep Barn.

v *YELLOW=-THROATED Uncommon. Seen in wooded areas on the right ridge

VIREO: “"and near the Bald.
*RED-EYED VIREO: Very common throughout the deciduous woods of the *
. area. Almost always heard singing on cool days.

Less common in 1970:¢

Figure 3 (Continued)
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v BT.AGK-AND-WHITE. Rare. Seen occasionally each summer feeding Nuthatch.
. WARBLER: style on trees. Also caught in mist.néts about once
. - everv summer.’ ‘e '
) SUORM-FATING Uncommon but regular. Observed fost often alone the
WARBLER: stream in moist wcods. Ouite pften secn from creck
~ \ _ “. blind. - S ot
#GOLDEN-WINGED Common in 1968 and 1969. Less numerous in 1970,
WARBLER: Most likely to be seen in cleared, grassy areas in
Y the middle of the woods. Also often observed from
) - creek blind. )
*YELLOW WARBLER-: . ,Undbhmon. 'Occasionally seen in wfllows near the pond.
i *BLACK-THROATED _Rare. Heard three times in Oak Forest and seen ;wice
GREEN WARBLER: in pines near'Fern Valley. One caught’ in mist nets
o .8 ‘ ' in 1967.
’ :*CERULFAN WARBLER: - Common. Heard and‘seen eating insects in high decid-

»uous woods. Also observed bathing at creek blind.

-. PINE WARBLER: Itfregular. -Occasionally, but rarely, seen in Oak
: ‘Forest. Also encountered in pines along the road
. coming into camp. :
PRAIRIE WARBLER: Uncommon just outside the Cove in pines along the
camp entrance road. Seen only once in the Cove by
J. Shiflett in the meadow below the pond.

. - *OVENBIRD: ‘Uncommon. Observed in Oak Forest. A pair nested
- ' -on the right ridge in 1970. Occasionally heard
calling. '
*L,OUTSTANA Very common. Daily seen and heard calling along Dry

WATERTHRUSH: Run. Very often seen from creek blind.
*KENTUCKY WARBLER: Uncommon near mﬁégspring and on the fire tower ridge.
' Often heard singing in 1967, 1968, and 1969, but
fairly silent in 1970.

*?ELLONTHROAT: Common in the willows near the pond, in the meadow

obelow the pond and along Dry Run above the pond. -
*YELLOW~-BREASTED - Very common in thickets throughout the Cove. Often
. CHAT: heard chattering. '

Figure 3 (Continued)
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*HOODED WARBLER:

*AMERICAN REDSTART:

*FASTERN MEADOWLARK:

SRED-WINGED -~ |
'BLACKBIRD: .

*ORCHARD ORIOLE:.

#BALTTMORE ORIOLE:

COMMON. CRACKLE;

BROWN-HEADED
COWBIRD:

*SCARLET TANAGER:

*CARDINAL:

-

_BLUE GROSBEAK:
. » A d

L

*INDIGO BUNTING:

Dry Run. ¢ ) -

~

Irregular and uncommon in moist deciduous woods -
such as along Dry Run above the camp buildings.

Fairly common, but hard to sce. Most often observed

feeding in the understory trees of the Cove.

»
-

Very common and ,incréasing $lightly in nuhbers.
Seen in the open fields and meadows "of the Cowe, -
Often observed perching on fence posts. '

Irregular. .0Observed near the pond and loo-goon.
Most numerous in early and late sumner.

Commonn, Populations fluctuate from vear to year,
posgibly due to the increase and decreaqe of
Raltimore Orioles. qeen along wood marg]ns of
the Cove, . o . |
Very common, Usually encouritered in young, open
deciduous woods. Often seen in the willows near
the ponds. . :
. . ‘ ‘

Irregular. Nandering birds, moving through the
Cove are séen flying overhead. Also ocgasional
birds are observed bathlng in the upper part of

-, -

‘er\ common throughout the Cove, especially in or
near the fields: Youpg of this species are frequently
observed in other birds' nests.

Vefy common. Seen in the wooded areas of the Cove
and feeding:at the cherry trees above the loo-goon.

’ \

. Commqn, but emall numbers. Usually qeqn in thlcketq

and the wood deginb of the Cove. \

4
.

Seen in 1969 JUSC before the camping season began
and in 1970°on the second and third days of camp.
The latter sightlng was of a male singing on the L
electric wire near tMe chicken coop, -

Véry common. Encountered in the' sparsely wooded

fields andfwood margins of the Cove. Also seen
bathing at creek blind:

Figure 3 (Continued)
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*AMERICAN Abundant. Seen in large numbers in fields with an !
GOLDFINCH: abundance of thistle and mu11e1n. Vften seen and ’

*RUFOUS-SIDED
TOWEE: -

s N

GRASSHOPPER
SPARROW:

.fr VESPER SPARROW:

*CHIPPING SPARROW:

*FIELD SPARROW:

* *SONG SPARROW:

s

AN

heard flying overhead.

- Abundan Encountered in sparsely wooded areas and ‘
. wooded areas and wood margins of the Cove. Con-

stantly heard calling, "Drink vour tea." C
Rare. TIndividual birds seen a few times.each camping
season, Listen for, this sparrow's grasshopper-like

call. Seen in the }1elds and perching on the )

~electric wires.

- °
a

Rare., Encountered in ﬁhe fields of the Cove, especi-
ally in the roads that run through them. An indi- -

vidual was caught in a mlst net below the pond on
July 12, 1970 .

Abundant. Seen throughout the fields of the Cove.' - -

. |
Its chipping, chattering call is often heard. ni%i

. 8 :

Abundant in the fields of the.Cove. o] R

"L“.*:.
Common and increasing in numbers 1n the meadow . ~ . ,;ﬂrﬁy{
.below the pond. - : e et

‘ . - : A

1 A
Ay
. . « "‘

= Birds known to have nested in the Cove. "

\ ‘ .
.
-
1 i‘,;,v
; s
\ o
e
Figure 3 (Continued) "
oo : ' o =4
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. ‘ . e 4
e . Birdhouses like this one bring nests
: . into the locality of the camp. Accurate
< 1> observatisas of any tenants will be made.

»
. .

or young inhabiting the nest. Other datéqollecbed on each ..

\L. . ) nest include speciés, common name of‘plapt supporting nest, -
. 3
¢ : héight of nest, date found, aﬁd locatioh by. grid map. These

- ﬁ> datafare placed on a simple data sheet and returned to the ‘'staff

.

A i n N . S
" o member in charge of this project. (See Figure 4.) The results

« ’ : : %
. - «*' of the findings are then recorded on record:cards that arelfor-

. "4 .
warded to the North American Nest Record Card Program at Cornell
, _ ’
. : . T . .
University. In correspondence with Edith Edgerton of the program,

we" obtained ;itératrue discussing the value and application of

the nest record catds which are collected nationwide. Through

1 ’

. the sightings the Laboratory of Ornithology at Cornell is able

" _REV:A:l . -28- L
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. NEST FLNDING CONTEST

SPECIES

COMMON NAME OF PLANT SUPPORTING NEST

LOCATION® .

HEIGHT OF NEST

CONTENT

GRID TN WHICH NEST IS LOCATED

(ON MAP TN DINING ROOM)

FINDER (YOUR NAME)

Draft

Complete and place in Mike Sutton's Mailbox.
/.

- \

e Figure 4

-
.

*
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to tell peaks in breeding seasons, regional breeding distrijbu-

I3
v

ERIC

Aruitoxt provided by Eic:

tion and variations of sedsons, next sizes, ctc. The program,
started in 1965, now receives over 20,000 records from more than
900 contributors. Further informétion, including how to become
a contributor, can be obtained by writing North American Nest

Record Card Program, Cormell Laboratory oi Ornithology, 159

7

~

Sapsucker Woods Road, Ithaca, New York 14350.

The staff member at Wildlife Camp also displays the data concern—

ing the ne;t obtained by the campers. (See Figure 5.) At .the
end of a session at the camp thé camper witﬁ the most points
recéives an award for h%s ohservations.

Banding Operations

There is a variety 9f possibiiities'fof record keeping for a
bandiﬁg operation. ﬁurgundy Wildlife Camp has used a systém
of data filing that has proved easv to compile and stére for
f;tdfe aﬁalysis.\ This éystem involvei‘fhe.use of ronly three
different mimeoéraphed sheets for the recording of all records.
From those sheets, which record the diiiy banding record, the
birds'banded that day, and the bandgd birds‘“écovered that day, *
abmqltitud; of analyses caﬁ be made. Amohg the anal&séé.possible
are a representative population survey of birds netted most

.often, the growth patterns of netted birds, and the net hours

required to net a particular species of b%rd.

’ -30_
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At the beginning or each banding dav, a daily banding r?igrd

sheet is started. The -sheet is divided into three sections. -

o ¥
v

The first includes date, minimum temperature, maximum temperature,

.a space for writing\b84$her conditions and time of sunrise and

sunset. The next section has spaces for figuring the net hours,

found by multiplying the number of nets in nﬁeration bv the num-

ber of hours that they were open. There is space for recording
the location of the nets and the times of opening and closing.

The third section of the record sheet is(gor_recording }otal:nets

N

used, total net hours, total individuals banded, total spectlés

banded, recoveries and total birds‘netted on that day. (See
’

Figure 6.) -

-

. When an unbanded .bird has been caught, data on that bird are
recorded in a notebook divided by band size. The bander will

turn to the band size ﬁecessary for the hird and record on the
. [y - .

banding sheet the band number, species, AQOU (philogenetic) number,
’age, sex, wing'leﬁgth, weight, location of capture, time of

~

* capture, date, current terperature, numbef”of location by the
camp grid, and ‘comients (such as molting or hreed spot). (See

. Figure 7.) . .

<

.

.

If the bird netted has been banded before the bander will refer
P _ .
to a different notebook on recoveries of the current year. At

this point the bird will be placed under one of three designa-

tions - repeat, return, or foreign retrap. A repeat designation

REV:A:1 . -132—
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BURGUNDY WILDLIFE CAMP DAILY BANDING RECORD

-
t

D?te | Temperature Min. -~ Max.
I

N Weather (Sky, Temﬁ.,:Wind}’Precip., Ete.):

»

. .

Sunrise ' Sunset NETS IN OPERATION

]

< »

NETS - Location Number

_Set ' at = . v ' ' .

Closed at _- 'ﬁet—hrs.

, Set at

Closed at__ Net "Hrs.

. - Set _at

Closed at_ - Net Hrs.

. _ Total nets Used o T

. ¢ - C* Tot net hours - _ v
- @ r . -

Hotal individuals handed_ L .

. Total spécies banded o

. Recoveries: Repeats_ Returns . Foreign Total

f‘ - , Total birds‘netted ) ) - B - - ..

‘Comments ) o v ) T -

Figure 6

o : ' v ) _)
' REV:A:l -83- _
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: means that the bird was banded during that banding season and

has ngt migrated since then. This bird is often in its first vear.

9/ 3 . . ~
- ’ A réturn bird is one that was banded in a previqus season and
. . ”""_ . o . ! :
S - 7 '
o has migrated and then returned to the area. This bird will always
/ . . S 8 ¢

. , .o " . 4
be older than one year. The majority of the birds recovered wili
I/ be either repeats or returns. A rare occurfence will be the cap-
// . N '. r l
b4 . . “
/ turing of a bird banded at some.other banding station. This is
A

// . a foreign rgffap.' Very rarely will birds travel out of their

) -

) ' /// migration paths and stop near a banding station. At Burgundy
ng ‘

"Wildlife Camp during a banding 3eason in which about ?00 birds

>
: v
/. oo : S - a _ .

// _ Also recorded ‘on .the recovery sheet are the species, band ,

,/ are captured there might be ohe foreign retrap. .

/ : number, and original date banded.” There are also about fiftegen

: ~ c s/

/ v spaces on the sheet to record the date, time, location, age,

// . . <\ . N
/ s ) " sex, status, wing measurement,"eight, temperature "and weather
/- | - ) : "
/' o k conditions each: time the bird isUrecovered. (See Figure 8.)

. . .
“ .
«
. . - .

IV.  Interpretations

After several years various comparisons. can be made as a result of

,

the records kept on the banding. An example of one of the many
possible studies is a banded population comparison of various

species over a period of several seasons of years. The banded

)

population of a species is reached by adding the total number of

- bipds of that species banded that year to the total returns of
. ~ REV:A:1 . =35- o '
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that species for the year. 1Ip this study, ten banded pcpulations

. ~

were compared over a period of five vears. (See Figures 9 - 13.)

o

~According to John Tfott,-the director of Burgundy Wildlife Camp and

g

~

operator of tlle bariding station, the net hours and dates over the

,

0 - . N o
five years were very consistent; therefore, the banded populations ¢

would be a reliable indicator of the total populations of the species
studied. There is distinct evidence from these graphs that the
Arzerican goldfinch:,indigo bunting, yellow-breasted chat, field

sparrow and chipping sparrow exhibit similar population curves-—-

predominantly decreaéing. The wood thrush, rufous-sided tohee,

o

. i . . . . y ) *
and worm-eating warbler have predominantly increasing populations.

. :

Accop@ing to,Mr. Trott, these relationéhips can be asecounted for by
the changing habiéat of the camp. Over_the five year period normal
plaht succession has been taking place in the meadow of the camp
and tbe geassland habfgat of the geldfinch, sparrows, chaF, angvv
indigo bugting is slowly ?eing replaced by a suecessiop forest.,

As a result of the increased foiiage'in these fields the forest
dQellers;.the.woOd thrush, tohee and warbler, have an inereasing

population in the area. The populations of these birds are directly

dependent on the state of the environment. . s

. . X -
hi .

° L ]

In an effort to retain the habitat of the field dwellers, the field ,

is now mowed in the fall on alternate years.

-+ *The tufted titmouse population, despite a sharp increase in 1969, was

essentially the same in 1968 and 1972.

REV:A
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8 . : »
' Another factor that affects bird population relationships is inter-
H . ' H

' species competition. This usually is found when several closelv

'

relatedybirds, such:as the mockinébird, catbird and brown thrasher

'
ce-

. come together in a similar habitat. Thede birds will be in direct

competition and the vosult would be the domination of one species'

. .
<

population over the othér’t&o. The three wrens of the area, the
A

i _ a house wren, Bewick's wren and Carolina wren, will also compete.

Natural rhenomena can also greatl& affect the populations of birds.

v
v

These events can range from destructive, i.e., drought, forest fire,

-

famine, to beneficial, i.e., extremely good weather, abundant food.
In 1970 the ‘emergence of the seventeen~year chicada took place and
had two effects on the bird populations. Upon the emergence an

enormous food supply was created. This attracted insect feeders

into the area in large groups.

The second effect of the locust was on the breeding of the birds.

<

According'to Mr, Trott, the din created by the locusts might have
been confused with the territorial songs.of some breeding birds.

This would cause a decrease in matiﬁg of that yeér, but the full

impact, less offsyring, would not show until 1971.

V. Conclusions

The art of being a trained observer possibly becomes d@ﬁeloped in

‘ bird watchers to a gréater extend than in observers in other

fields. The observafion studies use practically no materials
-~

o REV:A:1 L3
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beveond the ‘observer himself, and vet a multitude of in-depth, reliable

~ A3

Draft’

data are obtained. Data from observation are placed.on file in the

camp for future ust including comparison from vear to year. The

" habits cof the birds, when observed and recorded, can be used to spoct

. - PYd . . .-
environmental changes that might result from man's influence.

The important aspect about bird observation studies is that with

.

some training everveone can participate, .The study does not have

. to be made for a nationwide survéy such as the Nest Record Card
¥

Program. A local project will increase total environmental aware-

ness as more people studv life outside the classroom.

In order to follow the results of the banding operations, we wrote

to the U, §, Fish and Wildlife Jervice. From the Service we re-

ceived information on The tabulation of nationwide banding operations
and information ¢n banding permits (Figure 14). More information

can be obtained by writing -U. S. Fish and Wildlife Service, Bureau

of Sport Fisheries ‘and Wildlife, Laurel, Maryland 20810.

Théfe is much that can be done with bird data of the kinds one can

-

collect. All banding data are- reported and .used by the U, §, Fish

and Wildlife Service to fgrmulate and verify national trends. The
nest finding data are sent to a national study being conducted at the
Ornithology Department of Cornell UniverSity'on bird nesting., These

,sorts of national studies are invaluable in bird research and on.a

much larger scale with farther reaching ramifications than could be

Q ‘REV:A:1 : 4=
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UNITED STATES DEPARTMENT OF THE INTERIOR

Fishrapd Wildlife Service
Bureau of Sport“Fisheries and Wildlife WRes

Migratory Bird Populatione Station _
Laurel, Maryland 20810 . - !

Mr. Pete Goldie ' ’ L August 15, 1972
Project KARE - : E
County Office Building ) .. . In reply refer
Route 73 and Butler Pike . to BLL-15

Bluebell, Pennsylvania 19422 ' o

.

° »Dear Mr. Goldie: <, C . . . v,
l;am writing in reply to.your recent correspondence requesting 1nforma—
tion concerning the issuance of federal bird banding permits.

Most wild migratory birds throughout North America are protected by
federal regulations. In order te capture thése birds for the purposé

of marking or banding, it is necessary to first obtain a Féderal Bird
Marking and Salvage Permit. “Such permits are issued through this office.

.

The only purpose for banding such birds is the generation of complete,
_ accurate, scientifically usable data. All such data accrued by profes-
sional and amateur banders throughout North America are forwarded to
this office. This information is converted to magnetic computer tape
and subsequently made available to scientists, wildlife technicians,
students or banders who wish to make a detailed study of these birds.

For these reasons, persons who are issued permits are required to keep
accurate detailed records pertaining to all birds they band. This re-
quires not only many hours of paper work each year, but also a very '
sound background in ornithology and the ability to correctly identify .
the species, age, sex and various plumages of most of the birds they are
likely to encounter.

u,

At the present time, we are receiving many more requests. from persons
desiring permits than we are able to honor. We are, for this reason,

- only issuing permits to highly qualified individuals. We further re-
quest that these persons have a specific need for the banding technique.

In addition, all applicants must be at 1east 18 years old and be able
to furnish the names of at least three licemsed banders or recognized
ornithologists who will vouch for the applicant's ability to correctly
identify the birds he will likely be handling and his ability to main-
tain thorough, accurate, legible records.

. . et Figure 14
. . REV:A:1 . . -45-
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. ' v s ’ .
-

ﬁxéept in very rare instanceg, banding permits are not issued to

‘persons holding propagating or taxidermy permics, and the banding

of waterfowl is restricted to state and federal conservation agency

employees or their assistants.

Special restrictions are placed on the baniing of "endangered species"

. or Bald and Golden Eagles. We also place special restrictions on the

s. use of mist nets, tranquilizing chemicals and color-marking tedhniques.
If your research will requjire the use of any markers other than the
standard, numbered leg bands, be sure to indicate this if you reply to
this letter,

If you feel’ you can meet the qualifications outlined above, please

notify me and. I will forward the forms necessary to apply for a Federal

Bird Markiag and Salvage Permit.

In addirion to your federal permit most states require that you also

obtain'a state banding permit.

A . . a-

. Sincerely yours,
° - George M. Jonkel, Chief
. , Bird Banding Laboratory.

- ) \ .
~ -
. \ o
b‘ Figure 14 (Continued)
REV:A:1 o ' -46- a i
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Chapter 1  Bird Studies . ' ) | Draft

achieved bv the individual or érganization. The Burgund Wildlifn.

Camp, therefore, sends its yearly results of banding opgrations and

. . /
# ‘nest Tinding contests to the%e respective studies. Tt/is exactly
. / )

R R . /
this kind of contribution that supports these larger studies most

effectivelv. :

Other uses for those statistics .are the mJlti—variéte camper projects
that are réquired of each camper. Many campers choose to work with
birds aﬁd many use the eélepsive'g;cklog ofr banding, sighting and
nestihg informétioﬁ. ;ﬁl& sortszﬁf possible correlations spring from
s&ch a Weaith_éf data and each one suggests a further studv. These

projects are as dif ferent as the campers. Yet, invariably they

interlock with the many other subjects investigated at thée camp.

a

S

. A few of these are listed below. They can be gfouped into two general
classifications: those that are related to studies already completed
(i.e., contipﬁéd on same lines, expanding’individualoareas), and

those that are investigating inconsistent trends (i.e., accounting

-

for population fluctuation by resean;hing weather records). Anothef
" category might be those which initiate a new tyyp of stady (i.e.,

measuring light intensity when a4 spieces of bird is caughf)'that

o ~

could be carried out in the future. These three categories are

» each expansive and are by no means complete. ,

’
. . \
L} .

In continuing further studiés on these lines, campers have added

-

criteria to banding records; attempted to capture and band an unusual
. : . i .

]

REV:A:1 47~
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Chapter 1 | Bi;a Studies , ‘ - Draft
bird unfit for mist nets used tbere; sittingﬁin a blind observing
g N "+ bird behavior. Director John Trott has even been able to take
§erioué*campers outside of this nation to.study bird habits and

» .
species, Mr. Trott has written an article on such a trip which

appeared in National Geographic's School Bulletin.(April 17,:1972,
4Vol. 50, #27). During this trip to Tobago in South America, Mr,

Trott taught his students in the winter home of Narth American birds.
]

p—

From the basic studies made at, Burgundy Wildlife Camp many new direc-,

tions can come forth.- One inyestigétion can be relating the bird

Id

songs of the area to seasons, weatler conditions and locations around
the camp. Investigations can be made into the significance and

value of songs (calls) to bird 1ife. Investigations of the weight

differences between birds caught in the morning to those caught at

night could be'initiated.

\\\\u/r‘ The study of birds 1s by far the most important study made at Bur-
gundy Wildlife Camp. Through such peaceful activities the campers

gaiﬁ insights toward our environmentzthat'far too few people ever
. . ) . . g
realize. Perhaps the insights”are receivdd from love of the land

or maybe they come from being in an environment where'one is not

AN

tadght, he learns.

VI. Bibliography B
The followiné books and pamphlets were found ugeful in developing

-« this study. Investigators. should ha&e'on'hgnd‘some of the more

Q REV:A:1- -4,8-
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L

comprehensive sources for use in dealing with an in-depth bird studv.

'

This list is in no wav complete and users are encouraged to make.

additions. o S

e X

. : . u’/

A.0.U. Checklist of North American Birds, 3rd FEdition, A.O.U. Qross

«

of Edward W. Wheeler, Cambridge, Mass., 1895, fo.. listings

of over 770 classifications ,of birds'accdrding to philogenetic

order. The checklist is used by banders to determine the

evoiuggonary scale of birds for classification. Use from Grade

9 ypward. . : ¢ -

1

-

American Birds, 7lst Christmas Bird Count (incorporating Audubon

A . PEMR

Field Notes), Vol. 25, No. 2, National Audubon Sociétv and U. S.

Fish and Wildlife Service, April, 1971. This book incorporates

903 bird éounts made over Christmas 1970. Tncludés -location,

species, amd individuals, compilersj etc. Good for population-

oriented studies. -

Audubon Aids, Audubon Nature Bulletin,’ Educational Services,

REV:A:1l

’

National Aﬁdubon Soéiety, llBO-Fifth.Avendé,.New.York,fNew

York 10028. A series.of bulletins: NB2 14 Teaching Aids, NB 3
14 Buliétins-on_Arriyals, NB6 Z on Conservatioh, NR7 9 on Ecoiogy.
Ekcellent misceilaneous articles on the'éeries of subje;ts by ab
séectrum of writers. Catalog @vailab1e°b§ writing to National

Audubon Soeiety.v

-49-
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Bird Band®ng, The Hows and Whyé;.U{ S. Department of the Interior

t

> U. S. Fish and Wildlifé Service, Washington, D. C. 20240,

January 1960. This 1is very goodiintroductory material for bird

. .
o

.baﬁging. It is easily understood from grade 6 upward. The

. pamphlet outlines the purposes and methods behind bird banding.

L]
«

= - Collins, Henry H., .Jr. The Bird Watchers Qgit Book, Harpew#and

Bros., New York,.N.lY. A humorous wav sto learn bird identifi;

’ - cation. Chéllenging.

.

™~ Robbins, Chandler S., Birds of Norih‘America, A guide to Fteld o \

Identification, Golden Press,‘;w York, N. Y., -1966.- The best

4

field guide to bird identification.

<

-

Altman, Philip L., and Dittmer, Dorothy S., Environmental Biology,

~

Federation of American Societies for Experimental Biology, Beth-

esda, Maryland, 1966. A highly technical data collection on 10
acres of environmental biological concern. This is a book "in'
s (4 which the effects of the ;nvirqpmeﬁt (are} quantified for refegenceﬁ-ui'

purposes.' An excellent and extensive text of tables and charts.

1 ~

\

Not recommended for below L0th grade. . o

Peterson, Roger T., A Field Guide to the Birds, Houghton Mifflin Co.,

S/
?dgton, Mass., 1947. A good field gulde to the birds.

4 .
Béent, Arthur C., Life Histories of North American Birds. (In approxi-

mately 20 volumes), Dover Publications, New York, New York, 1960's.

3

REV:A:1 -50-
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These volumes cover every North American speéies in great detail,

giving theasurements, ranges, and other descriptions. Highly

recommended research books.,

Gray, Ralph, National Geographic School Bulletin, Vol. 50, Numher 27,

National Geographic Societv, Dept. 162, 17th and M Streets, N.W.,
Washinpton, D. C. 20036, April 17, 1972. Excellent photographs

and text of John Trott's trip to Tobapo with some Burgundians.

Reed, Chester A., North American Birds Fggs (Revised), Dover Tubli-

cations, Inc., 180 Varick Street, New.York, New York 10014, 1965.
Good guide to egg identification through description of eggs of

each species. 560 life-sized.photographs of eggs plus drawings.

This can be used with 6th graders.

Trott, .John and Wiggins,HWilliam, Summer Bird Population Studies in

P

Catapon River Valley; (The-Redstart), Vol. 35, No. 3, Brooks Bird

Club, 707 Warwood Avenue, Wheeling, West Virgiuia, July 1968.

This 1is John.Trbtt's study of cold stream bird populations. This
study was made in an area near Burgundy Wildlife Camp and it shows

applications of.bird banding and observation studies.

Mbntgomery, F. H., Trees of the Northern U.S. and Canada, Frederick

REV:A:l

Warne and Co., Inc., New York, N.Y., 1970. An excellent tree key

-

for the specified area, good for most of the U.S. Includes key

to both Tree Genera and Tree Speéies{ Can be used effectively by

grades 4-12, Ugeful if trying to relate bird sightings to kinds

of trees.

-51-
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Chapter 2 Weather ’ \ © Draft

" I. Introduction :

e ' Local forecasts' and weather conditons can be obtained from a nearby

o\ . ' >
U. S, Weather Station or heard nightly on radio and TV, but the in-

e~ .

vestigdtion intd the meanings of various readings, the actual record-

ing of weather.conditons; and the studv of these multiple phenomena

oy "

are exciting operations. .

From a private weather station it is possible to observe the exact
0 . . . A
conditions (temperature, rainfall, etc.) ih your area and how these

c:‘v

affect and govern other natural phenomena. The mysteries of the ever
changing environment become tangible, measurable entities. These
. incredible processes which affect each of us so greatly each day can

- ) . be witnessed, charted, analyzed and discussed.

The iggividual weather statibn is also a cghtinuod@ learning center
for all involved. Those who constantly record the weather can gain

a knowledge of meteorological phenomena and a backlog of weather ob-

servations. These data can then be used as standards for further

~

observations and a basis for speculation and explanation of related

phenomena: bird population and nesting behavior, other animal pop-

ulations, plant growth, soil quality, and other environmental factors

linked to weather. \

. ] -

Virtually all basic scientific concepts are needed to understand
and properly operate a wéather predicting station, and this under-

standingnétems from the interest evoked by such a study and the

.y .
. . \
‘ ,

"t .. KEV:A:l T -52-
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Chapter .2  Weather ¢ _ . Draft

related areas of study. Students using the equipment will want to

know the why's and how's of barometric pressure, wind generation,

- 3

temperature, humiditv and clend structure and formation, and how

> each instrument works., They will also be actively interested in how

1 .

) their station compares to the TV station and how the related phen-

~omena are controlled or affected bv weather. The'kinds of things .

that you can measure’at such a basic weather station, are: tempera-

“ture, precipitation, wind direction and speed, barometric-pressure,
: v

humidity and skv cover. Thus these data will allow you to learn about,

observe and predict the weather in your local position and to under-

.

stand the integral role weather plays in the whole of 'the surrounding

¢

environqgnt.

. -
Such a weather station was established in June, 1970, and has heen
. in summer operation since then, at Burgundy Wildlife Camp at Capon

-~

e Lot . i . :
Bridge, West Virginia. This summer camp has collected figures for

i

. . - Mmaximum, minimum and various daytime temperatures, humidity, baro-
. ' a . .

N
o

metric prissure, wind direction and velocity, precipitation and sky
cover. Participants 1earﬁed_ﬁo venture a short range pred%ctibn with
.o ] _ consistent éécuracy, Burgundy Wildlife Camp -does not have TV, radio,
telgphone or reépiar delivery of newspapers, thus their weather station
fﬁnctions not'bnly‘as a learning experience for the c;mpers,rbut also ..
. . _ , -

as an actual service, actively supplying the residents with a quite

- _ reliable daily forecast. The ﬁbreqast, however, is not the major

» - ' .
3 REV:A:1 ° - . =53- s
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Chapter 2  Weather _ . praft PR
‘ ‘ T Teafy
focus or purpose'of the weather center. It demonstrates the actively ﬁ% .

changing interacting sphere of weather and complements the‘otheﬁﬁ" o A

- J p
_ ) . o ' ALY
programs offered at the camp. S ' S S L
: ISR o e
. oo ' \kx *
Another weather station is located at George School, in Newtown, _ ‘: ¥ g
K . . ’ . 3 J ."‘ P Ogr
Bucks Couns%, Pennsylvania. It has been in continuous daily. cpera-. j‘; ‘.%2
.. L "{‘" o dd
" tion since January 1, 1907. Alan D. Sexton, the Senior author- oo «iéﬁ
: T . " 3y N "'.3
editor of this book, operated this station for 6 yvears. This station - )iz
- is one link in the flood warning system for .the Neshaminy Creek . i %;
i : . . . ’ . . 'oa
Watershed. : : o ,é' o
George School benefits from this weather station in several ways. b o !

'The superintendent of buildings uses the temperaturé data to computé :

. R n i
degree days. By knowing the number of degree days in any given month, | ) ‘f

he can check on the efficiancy of the heating system and can pbssibly . S

identify problem areas in the undergrourid steam lines. The students

.
r

in the science classes use the data to comstruct climatograms, which

. ) . T
. they compare with thpse of other regions throughcut the world. They

, v ‘;’2 L
, » .
also get to observe the results of long term data collection, a pro- 9'.: 1
’ - L ’ : . ) & l‘\ "‘ '
cess-vitally important in environmental studies‘aqd one which many : «'fﬁ— .

¢ ) i . . o 'z'l;’_ \‘%‘ I .
students only read about.- . T y v . e t ey
. ~ . . . . - \ . . ‘f ~' "v-~_‘£.. i‘

2 . - : ° 7 * v ».‘\{i

> ) . . . "

One function is the daily. recording of high and lowy temperatures, .- . fif

o : . . . . '313

precipitation, and unusual occurrences (e.g., hail, thunder, etc). . 7‘3
R . : . . . . ’ -

. ; v o

These data are sent monthly to the National Climatic Center, the r!:
i : o ' : - ' REAN AF
Pehngylvania State Climatologist and the Neshaminy Valley Watershed' s
B ¢ . o : ..' : A“ 5 -

. . ‘ “ "o.' ’ . s ;‘.E/ . ) —
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“

Ascociation, nroviding data which are used at national, state and

local tevels., One of the most valuable contributions from the

.

George School weather station is the 65 years of accurate records

on file. These rccords provide a comprehensive data hank which is

. .
availably to those who wish to use it.

-
-

Materials and Methods _ ‘

K

Operation of a basic weather station might utilize the following

s

instruments: :
L. A maximum-minimum thermometer which not only indicates the

present temperature but shows daily fluctuations. (High's and low's.)

.
.

. * L
2. A barometer, which shows the relative air pressure, indicating

ressure areas and’ large scale weather fronts. (Make sure barometer
g L

is adiusted to vour relative altitude irn ordler to insure valid com-

.

3

parisens with of ficial sources). : y
e

3. A psvchrometer (wet and dry bulb thermometers) or Hygrometer

which ‘shows the hemidity, the relative water content of the air.’

&

4, A wind vane which indicates the direction of wind.

a

5. & wind speed indicator (anemometer), which gives wind speed.
4 ’ .

”

6. A rain gauge to measure precipitation in its various forms,

B * v

7. A cloud chart with pictures and symbols representing these

REV:A: ] ‘ -55~ : ' .
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clouds so that the clouds sighted can be identified and recorded.

‘

8. A blackboard so that the day to day data may be recorded phblicly
and displayed. This information can then be transferred to a standard
weather observation sheet that may be filed to compile a permanent

record. (See Fig. 1)

The following pileces of equipment could be purchased but are of
relatively little use and disprdportionate cost:
1., Rain Pressure Gauge which records the intensity or actual speed

of the rainfall, an interesting but not absolutely necessary measure-

ment.

2. Weather balloons, theodolite, and cloud speed apparatus ( a
nephoscope). This involves not only difficult procedure but not

very generally important results.

v

3. A solar radiation gauge; excellent for identifying sun spots

—r
.

but unnecessary for basic meteorology.

. Two oﬁtional and expepsive ($60.00 approximately)~yet extremely
helpful and accurate pieces of equipment are a motor driven,
chart recording barometer (bérographs and a similar apparatus
for temperature tthermograph). These continuously record pressure

and temperature in the fortf of line graphs.

Another option that is less expensive and yet generally very

.

REV:A:1 - ‘ -56-
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Chapter 2 weather C . Draft
valuable is available in the form of daily weather maps, compiled
and publishea by- the U, S. Gowernment and obtainable approximatelv

2-3 davs late, for a small ($6-87) fce for each vear.

Cost is an impo}tant consideration in outfiEting a weathér‘station
because the usually desired accuracy rises only with the price.
However, when the prime motive is not accuracy but acquaintance
with meteorological concepts, general trends and general aquisition
6{ aptual weath?r'know—how; the fgllowing homemade materials are

alwavs cheaper and often effective:

o

1. Wind vane. Anv simple wind direction indicator, properly

oriented, will serve easilv.

-

2. Wind Speed indicator. There are many ways to make this, inclu-

ding one involving a ping pong ball, attached tc a protractor by a.
. , .

short picce of nylon fishing line (described in depth in the October

1971 issue of Scientific American.).

3. A rain gauge can be made from a talibrated 1" diameter glass
o' B N

tube which collects the water faliing into a 10" diameter funnel.

' -

-

This will collect water over a greater area, making the gauge much

easier to read for small amounts of precipitation. The number oﬁ

inches of rain measured in the tube will represent ten times the
actual rainfall.® (L.G., a readiﬁg of 1" in the gauge would indi-

. cate 1/10" of precipitation.)
8 .
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Chapter 2  Weather : Draft
4. A properly synchonized combination of wet and dry bulb ther*

mowgters can produce a psychrometer (humidity indicator). There
< -

.

. are also some very temporary and makeshift materials which are not
v :

~ reccomended for accuracy or stamina, but highly useful for.acquiring

basic concepts.

°
-

‘ 5. A hygrometer, another humidity meésuring device, can be devised
from a peice of hair (blond human hair is best), attached to a coin

-

- with fingernail pqlish. Stretch the hair over 2 posts and attach

to the end of a pointed indicator éllcwed to swing a calibrated scale

(see figure).

EIF Fixed Point
Hair N
Pivet -
l Pointer Scale in 1/16"
Coin

v N ’
6. A simple barometer can be constructed out of a milk bottle with

a piece of rubber bglloon stret¢hed across the mouth and a paper

straw glued to it to indicate changes in air oressure.
4

REV:A:1 . =58-
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III. Data v N

a

The data collected for the weather station at Burgundv Wildlife Camp
were measured dailv and reco;ded on mimeographad record sheets.

These sheets were then placed in a permanent file to be used later
BN o
)

in analysis. The daily data sheet for 1970 and 1971 was divided into
: v . ) )

3

three sections, (1) morning, (2) afternoon, and (3) evening. i The
: . P

1

morning section includes appropriate titles and spaces for recording,

the time, minimum temperature (uéhally occurring the previous qight),A
current temperature, humidity, barometric'pressu}e, wind direction,
. and-speed, sky cover, precipitation and a space for prediction of
future‘conditions. The afternoon section contains all of the above
‘spacgs,with the exception of minimum temperature. The evening Section
is also identical to the morning sectioﬁ except that the minimum |
temperature space is replacea_by a maximum temperature space. In 1972,
the afternoon reqordiné section was eliminated due to lack éf time
to record.l Variaﬁions.can be easily made on any data cbllection sheet

to accommodate any weather station. ’
\ : )
. ‘ ) ) : .
Fach year the data were collected during the three sessions the camp
was open and not collecteétauring thg days between sessions. - The

weather station at the camp collected data immediately after breﬁk-

fast at afoynd 8:00 A.M., immediately after lunch, at about 1:00 P.M.,

and right after dinner at 7+30 P.M. The data were collected by campers
: \

at these times with the supervision of the counselor in charge of the

-

weather station. They were then displaved on a blackboard aqd finally’

. @ a
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entered in the file.

- Until July of 1972, no analysis of the data collected had been

made. In this studv, the first step in the analysis was arranging
the data collectéd_in a éhart form that could be compared from vear
to year. The minimum and maximum temperature, precipitation and

barometric pressures of the three years were graphed, using the summer

term from about June 22 thrdggb July 31 as the horizontal base line

and the variable as the vertical. The daily humidity was also grapheéd

using three readings per day. In all, thirteen graphs were initially

~ made. From this point, the data can be easily compared to any other

records, local averages, or records established by the U. S. Weather

v

Bureau Reports.
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Burgundy Wildlife~Camp"
- 1970 Master Data Sheet
% _ ) Relative
' " | _ Humiditv
- Prassure i Bl B
: Temperature OF (In. of Hg) & 8 &
- Mininum |-Maximum{ 8:00 A.M. ‘Precip. (in.) oo |~ 4 ~
June 22 . : 67 78 20.01 74 64159
h 23 ' - 60 85 - 30.11 731 441 72
24 60 89 30.01 -~ J 741 481 67
25 67 . 89 29.82 N .75 761 58] 77
26 71 84 29.79 1.25 80] 78].80
27, ¢ 69 72 29.63 .50 751 74 74 .
28 .57 76 - 30,01 o /73] 52| --
29 59 84 30.09 ot 8o 39 69
30 - " 64 88 29,94, | " Ne2] 58] 59
‘July 1 69 90 - 29.97 177160} -
. 2 79 95 29.87 + |, .35 185] 67| 80
3 - 68 89 == -—1 -1 -
o 8 68 89 29.84 .10 80} 50174 -
9 » .72 72 29,82 3.10 ‘ 901 90} 90
" 10 68 80 29.85 ' .35 80170} 78
11 66 * 79 29.86 - .10 811 77| -
12 ’ 66 85 29.98 . 76| 66 | ~-
13 66 85 30.05 80) 59| — .
< 14 - 68 86 . 30.04 <10 80] 751 79
15 _ 73 90 . - 29.92 .20 90 631 75
16. ' A 74 . 84 29.77 : 931 79§ 61
17 . - 62- 86 |}. 29.96 ] 75| 48] -=
18 ‘ 62 . 87 . 29.94 80| 50| 74
19 68 - 88 29.95 ' 80{ 65| —
68 82 30.01 6.70 .73.5
, Average Average Average Amount Average
. » 1 4 . o~ * i
Vel | “ | Figure 1
\]
. 0 °

y , ' -61-
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//// , ’ N " Burgundy Wildlife Camp

1971 Master Data Sheet

i ' ’ Pressure
’ Temperature °F (in. of lg)
Minimum Maximum 8:00 A. M, Precip. (in.)
June 22 68 82 - 29,72 »20
23 68 87 ' 29.74 .10
- 24 . 68 86 29.83 AT
‘ 25 69 90 29.88 '
26 73 90 29,73
27 | 70 .89 29.87 .
28 |- 72 96 29.91 .10
29 v 72 95 . 30.04 .10
30 72 92 30.02 .10
‘o July 1 " 75 90 29,85
2 6 68 90 - 29,84 . i .
7 67 93 - : 29.99
8 69 83 30.08
9 72 " 90 30.04
. 10 68 78 29.99
11 63 83 ©729.92 -
12 . 63 88 .. .30.05 .20 7
13 73 87 30.00 :
14 .69 86 . 29,72
- 15 66 90 ) 29.75
. 16 | . 67 90 [ - v  29.77.
17 | M 67~ 90 - - 29.82
69 86 o 29.89 1.20
’ Average Average . Average Amount

Figure 2
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Chapter 2

Weather

Burgundv Wildlife Camp

1972 Master Data Sheet

L

Draft

¢ . Pressure
Temperature °F (in. »f Hg.)
Minimum | Maximum 8:00 A. M, Precip. (in.)
June 21 -- -- —-— 3.20%
22 60 64 - 029,33 3.50
23 52 65 29.21 2.40
24 53 73. 29,51
25 59 73 29.64
26 59 73 29,69
27 59 . ,80 29.79
28 64 82 29.80
29 70" 78 — .60
-+ 30 64 79 ‘ 29.65 .10
July 1 66 . 80 o 29.69
2 69 92 29.87
6 64 72 30.05
7 57 75 30.11
8 60 78 30.08
9 60 80 -~ 30.08
10 68 88 -.30.08
<11 70 90 30.14
12 68 82 30.12 .10
13 72 86 29.95 .10
14 74 88 29.88 .10
15 71 88 29.89 ' .
16 72 88 29.94 ° .50
17 73 88 20.02
18 72 . 88 30.08
66 81° 29.81 10.60
Average Averdge Average Amount

Figure 3
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Thé weather station at’ George School is one of approximately 730

-

in Pennsvlvania (see Figure 11). The monthlv data (sce Ficure 12
are sent to the .National Oceanic and Atmospheric Administration,

where several kinds of analyses are made (see Figure 13). The

.

Neshaminv Valley Watershed Association also uses George Scheol's

data in its reports (see Figures 14 and 13). Figure 16 shows one

of the data sorts which has bheen made :at George School.

-, . ! [y J

N We wish to re-emphasize the importance of the formation of long-

term data banks. In far too manv situations today, environmental

-

impact assessments cannot be made because the necessar%?datn are
‘ © .

" not available.' e ¢
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) ln Cocpe rauon \u\h Commonw :nhh nl‘ Penngylvamn,

’

CLIMATOLOGICAL DATA

- U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION’
) FNV(RONMPNTAL DATA SERVICE,

Dmnrtm»m a{ Fn.—r's::. and, Waters
P

: MONTHLY SU'MMARIZED STATION AND DIVISIONAL DATA
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' __'IV;’ interpretationsfﬁxl'; S ) ;;M:wvf . d} . - : i - "im;wjﬁm;.'
;:i - ‘f ; Asisoon as all rnformatlon from‘the three.vear weather station was: ‘
fgﬁaphed_ overlays were made'w1th clear rlnyl plastlc ‘and felt-tip pens
B Bydplacing single overiays.on each‘different_graph,;yariable trends '
S e " .r' can e351ly be dlscussed AltHougn the ﬁurgundp.Wildlife’Camp>col—__
" : ';;jl_- 1ected a for only 35 days each year, and only for three vears, the”
_ 7 __relatlenshlps between barometric ‘pressure, prec1p1tat10n, temperature,
; . '_.ﬁ{ and humldlty are. ea511y seen (see sample graphs that replesent many | .ﬂ
oy s Uof'graphs-made),s‘ R _L;.'j-_ S ‘”u : t | v _
- _‘Other trends that are clearly dlsplayed are: . l- | _ - , o
. - _ ) » vio
’ o ;_%l.' A drastlc drop in dally maxlmum temperature dugang periods of .« C
heavy rain (Flgures l 4 8) -\'b - D r' . |
;Q . ' \;; L “.,fZJ Thé tendeney of an 1ncrease in daily mlnlmum temperature durlng
perlods of rain (Figures 1, 4, 8) ..fo'-i ) ,fi;, f‘ o e th
'," . f,’,V “'-“~ 3(‘ A general p051t1ve correlatlon between the maximum and minimum ff;??d
o ) H: '} temperature each day (Flgure 6) B ' : ’ -
) : '44? A mldday low average humidity (Flgure 7) e
: | One otner phenomenon dlscopered bp analysls of ‘the ueather‘graphs is
R . EU . & : s
; .h‘ttellnverse relatienshlp between barometrlﬂ pressure and temperature{" ' .
; One can see that all three years of . study show that as tl tempera‘f o
N o . & SN
.:'. ‘“T_' u; ture reacheo a hlgh pelnt the bar;meter will registfr a 1ow point B
e A A 3 - -
IR '(' and a@so v1sa versa ( 1mi1ar to the relatlonshlp of b«rometric pres—~ '
R - :
¢ ;ﬁ L; E’V :u :ure and humidity) 2 .e sameﬂields true }or the relatlonshlp ' &' | ‘
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between pressure and humiditvy.
B l‘
vidently accurate and meaninginl data can be obtlained from o com-

[

paritively simple weather station.  The uscfullness of the station

is immeasurable for the acquisition of basic metecorvlogical skills

-

and prediction of local conditions.
. ! A
. . ) )

The analysis of these data can alwavs be extended to include com-—

.

parisons with U. S. Weather Bureau records and averages and to fur-
ther studies of the particular averages of the area. Campers at

Burgundy arp also encouraged to build weather stations at their own

homes. ‘ . ' i
, .
' ’ !
V. Conclusions

l

* The data collected seem to indicate that with an analvsis of meteor-
: “ ologica. érends\and conditions, the weather can be predicted locally
! b ,

with a falrly high degree of accuracy. Once a basic knowledge of.

b . meteorology Is écquired and conditions are regularly:recorded over

“a period of time, predictions hecome noticeably more accurate,
P | p ]

& .
records Lore complete and interest aroused. .

i}
f\ ’ . l 2 R
R - .. ..

et I »

We car ney,. from the data disﬁlayed (recorded at ﬁurgpndy_Wildlife

-

Camp), speculate on future summer weather, compare and correlate

/ -
S i . i .
2 _ rain data with -other related studies and make day to day predictions *» .
. . - . “ ~ . . L f
with a mesurable credibility. * . - ;
‘\ . N . »4- -.)-
- - , ]
v - , - R . ,ﬁ R LN
LIS . .w-t .
- L] ¢ * T !
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In order to expand the uses of these data, thev are used in a large

. variety of ways specific to the area where thev were recorded. The
Burgundy Wildlife Camp has been engaged in a number of other continu-
ous studies over the same period of time, thus creating potential

) fields of comparison. These other studies are of birds, trees,. shrubs
I .

and flowering plants, reptiles and insects. In each case, various
weather factors can be seen as possible causes of fluctuations of
population sizes and growth. This also can be accomplished ih a

variety.of ways, using charts, gfaphs and tables to see general

-

trends, and superimposing,-ovérlapping, and comparing figures for
present and selected past years. Some of these motives are evident
in the Wethods of display of this study (see graphs, etc.). If

comparable units'(e.g., time) ‘are used, this trend_,analysis is made

. ‘ ) l\ , ~ . . . . . .
more easily with graphs. . ’ . : .
o ) 1 .

'

LY

Records of weather such :as those of Btrgundy Wildlife ﬁamp and George

" Ey

.. * School clearly reveal unusual occasions. (flood, draugéir excessive
. - : 3 # :

" cloud cover, -etc.) -and can be correlated to erosion patterns, strean
. &, A ° , ’
bed alterations,” Water table shifts,’and‘pond and sewage disposal . °

‘ . . °

levels.
. N v t

_ i . i , .
. Individual plant and'tree growth cdn often be mgasured .yearly by exam-

v - - . hl !
) : ining branches or tree rings. These wilfl reilect recorded wet an
g (] o g ,) . . *
B . ;Y ..

< - .
-dry seasons, temperatures; and resultant growth or even forest fire

_ conditioas. Bird populations (measured by béﬁgiﬁg orlsighting)‘can,'
. . . . - L3 . . 'y . . y
i e !

]
.

e REVv:A:l ] .n -80— . . N < - u}
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_comparable areas of 'study.

“Suggestions_fqr Further Study

S

“Yeather ) ! : . Draft

=
)

be ‘affected by weather, Th&y will often be dependent on availabilitv
of food, nbstihg sights, predators, etc., all indirectlye reflecting
weather trends as well. As conditiohs change, often species of birds

sighted will shift accordingly. ‘All of these changes can usuallv

be explained or substantiated by weather records if they are complete

-

‘and. extentive enough.

"

.

The weatherwﬁtation can not only provide verification and specula-
. ? . N :
tion data but also the impetus for the instigation of further and

related studies. The weather station fay be expanded or re-out-

. - -

fitted to increasé precision.. This, of course, is dependent on the
. . . . . - R . : » .
directi~n and force of the interest aroused. Campers, students,

’

club members, or families might be_ihtrigded by the possible effects"

of weather on other ecological systems already cited as possible-
- : u

\ - \ ar

Re.ults of individual occurrences (stors, doughts, etc.) can be
. . \\ - - ‘. - .

‘§tudiqd in terms of surrouﬁding‘physical,'geographical and dendro-

- logical conditions. Local occasions and characteristics can become

~divérgenmt results are prime subjects-. fo= more precise and extensive

REV:A:1

‘explain and understand them.,

the subject of an individual study. Specific idjosyncrasies may be

studied in depth, developing a backlog’of data to._help observe,
‘Repeatedly similar rea&iﬁgsibr unusually
S ‘ : L '

iﬁvesﬁigafions (e.g., an annual June flood or perhaps a repeated

v

o

-81-
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. ’ S o Y , :
August fire and so forth can be at least partially explained b
‘weather records and conditons). i.f)r_qr.q Jdnp the individual weather .

4
N ] . . 4 L : c. .
.« . date peculiar trends or consistent readings. ~ This kind of inveati-

.. statlon on a national or internatifmal weather map can help eluci-
k -

1 R .

» 1 3 “.
»

Sl - -~
gaticn also incorporates marte concepts involved with geouraphy,
. » i *
geology and history, thus e:panding rhe range of reluted studies. -

After a period of time, precedures or recordings mavéhe adjusted
- . . o6 ) R . ‘_ .
to new desires. The Burgudnv Wildlife Camp staff eliginated their ,

14
.

midday readings because the resulis were realtivelvy insiegnificant.

0 wt
r '

™

The desire may-B%Lto focus weather analvsis in conrection with anv

v

Spegific study befng‘siﬁultaneously conducted, eﬁ?.; one ‘might desire

to record the effects of solar radiation on anv of the previdusly

'
- . '

mentioned phenoména:or on'other measurements ‘taken with tué weather |

% . §
¥ . . L
study. . : v .
2 . e . | . » )' . )
At Burgundy Wildlife Camp an element recorded in the ﬁirdibénding
fecords is the tc scrature at the time of capture _in order to help
. . » ) : . . "‘_, .
study the habits ¢ the birds and increase hirdsgnetred. ‘ s
Branching points are numerous and self-instigating.  They evblﬁe ?f.
. out of the interest generated from the weather study, reveaiing)
new factors and possibilitiés for data collection and use. ‘i ‘
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o

for each state, compiling reports cf statewide weather station

reports’ inclnding tempetwture, precipitation, and special data’
. : - .

displaved in various tables. Available on subscription. Very

'
-

important data usc. .
- ‘ . N4

-
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’ . : ) " ) . - e "
Kimble,.G., and Rush, R., The Weather, Penguin Books, New York, New
? ' Yotk, 1946. -This is a'vnf& gooﬂ. technical book on weather
. _ study that is slightly out-dated, ., a
* N . . v ~ L
laird, Charles and Ruth, WGatﬁcrcasting, Prentice-Hall, Inc..
o Fnplewood Cliffs, New Jersey, 1955, 1961. This is a-good .
guide to weather forecasting and tells how to make many of the
) . R ) .
A o . , Lo
. . .-necessary instrumentse . ’ y R
Al - .
RF,“.":.'\:]‘ . . ] _Q“)—,, 1:1‘_ : bu
! . ; ' ' . J \ : '
t ’ - 1 .'-’ ——
- . . “ : g
‘ ' “'Q L] \ '
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-

. Lenr, Paul E.,; Burnett, R, W., Zim, B., Weather, Simon and Schuster,
. , , . . . —_— - E

' - .

New York, New "York, 1957. . This is a book from the,"ﬁwlden‘ﬁnidef

‘‘'series giving a good introduction to the stud§ of weather.* Tg _

. f

. N . . . . -
. . \ . » :
gives comprehensive genarnl (pformation.s )
R . . v P 0 . 4 " . °
. _ o \ S
Lo . N\ . .

, Ludlum,-David’M,,'Weatherwisq'(periodical), Amerigan Metedrologist
! Soclety, Pqincéton, New Jersev, 08540, An excellent.pquicdlion

with varied reports and srticles about weather. A wonderful

self instigéting teaching mechanism. Tncludes alse Daily
. 5 . . . . ' . N .

? National Weather Maps.- Readable™ b ATL 6-12 grades.
. * - , o .

: .
R PO .
.

. . . S S . o e )
Petterssen, Sverre, Introduction to Meteorology, McGraw-Hill Book

' PP n
é. - Co., New York, New York, 1969, -This %s‘an excellent -and very

o >

comﬁrehensivé text on weather, written and designed for qoilege

4 B
© - .

M »
o

- .

s . . e ; /. v N o .
. Greenwich, -Connecticut, 1957. This is a verv reddable, inter-

esting and éompreheqéiﬁé,gu}de to;ﬁprecasting:N

?

.
7

Weather Sciehce S

D.'C.,'20402.i'Eér ane dollar vou can get this excellent kit :

e . o .
‘which gives readily teachable material on all basic coricepts
“ ﬁithlpf0cedural directions and sample weather maps.
D Nt ST . T a
- S .

N .

R . . o v T - . . o .
Sloane, Eric, How You Chn Forecast the Yeather, .Fawcett Publications,

tudy Kit, U, §}‘Departmen; of Commerce, washiﬁgton,
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N u» [ . ) ’. .. . L
I. Intgoduct#on ' . 1 et
. Lo { ) A | H )

T " . * ' - . . : : . "

° ., Ferns are ecasy roxgtndv. Thev are conspicucus and casy te locate, |
~— 3 ’ L

g

- : . . ) . /

s tho\ de not move awav whe eqp appro1chod bv even the noisicst persen.
. ,

v oy
Y e . a 4 4. . . . . . .
»In'addltlon, they have several nther-nttrlhntos which make them
v . - . ’ - ) .
. . ” . A . . N - i

desirahle for studv. Thev-are among the most highlv evolved plants '
v : ‘ ' , . 2

. . N -

o not reproduce with'seeds and vet thev are vascular, thus .

. which d

-
.

thev-have rather specific niches in an environment and therefore can

-~ d 3 : -
- & .

. A AR i . - . v |
. be used to indicate envirdnmental change. They are.a large group of
- - ']' N ‘.
plants with a wide variety of species to studv. Thev are easy tp .
° T _ . v e o . : .
collect and' make into herhériun\specjmens. . Thev are faifly easv to
) ' ’ " : T ’ . [V

and fbnallv they are re1at1ve1y casv to propogate f roin- qporcq

A dr‘a“’,
’ A
[

B f\\én the 1aboratory/c]aggroom'with/Ejmple materials, wheré the alterna-

\\\ . . o
- ~ tion of sporophvg—‘ﬁ‘ﬂ—ﬁame onhvte gnneratlonr ‘can readllv he sgen.
z : R e . ‘ »

and anpreciated. AR : . T
. , ) . e RN ) D
S+ Only rarely dndh‘one/find thatvall“a§pect§'of a study~wfll be equally

[

faqc1nat1ng to all of the nart1c1pant9 maklng the study, Ferns . .
: piose ’ : : . 'j’
provide a’ partlcularly fe11c1tous ch01ce of organlqma Lo studv in ..

[ . .:‘ t

They can be apprec1ated by the artlsthallV

[

e any given environment.
T inclined student, by the student primarily intefested in*coliecting o8

Lo something ‘tangible, by the manipulating persen whp desires to make
R . : ' - e ' . e(‘ . a ‘é B L
‘things grow,®and by the truly scientificallylinclined person. Ve :

. /ﬁ‘ - . ‘ . . - ) ’ . ’/Q '..
! IR will consider each of these possibilities.,, Others mayrwell~0c¢urbto

f~“ the render during the study of ferns.: . -

. / .
. . . { ) . . . -

E : R o o SN
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. : ..'-. . ., *
By studying a family of organisms in ap environment, we can fain
‘ s . M k] Ad L4 ‘ ct -

. - . . . N - . H -

some measure, some index, of the qualitv of the environment. If
, - * " L .

ve can relate or compare thé family of ferns, for -instance,.in a

o~

_naturat or unaltered area with a comparah{e area that has had‘
.re%ent a1teratipns, ye'shonln be abIe.tq prgviQe some concrote~-
measuré ef,the\degneelof alteration. Fer'inétanee,-if-along npi. .
given stream we find profuse quantities o; Hartford‘fern and alon;
a qtretch of stream Just downstrean from a.dra1n p£;e’there are few

.

if any Hartford ferns we can deduce® that the environmenf has heen .

a

1atered .and it is pow unflt for the' growth of that fern. We can

N [

hypothesize that something entering the stream . from the pipe has

'sufficiently~altered the'quality of the Water to make the adjacent
J
soil inhospitable to the fern. Can we compare the namber of' plants .
- .
*1 a sample area in two places to give an I’ dex" Can we test ‘the

.-,

.

{
v ’ |

waterwfor contamfhants? Can we be.certain that theSe-are the Only
H ) . v . .

measurable indices? Should We test thé‘ﬁoi{'alSOQ Shonld we also -

* .
-

ook at the total plant assocjation pattern? ‘o . L
. ) ~ . . P * . .

-, L, |
T -

No scientific study made has ever beén truly exhaustive of umcon-

-

s : . T : ' 4

. trolled variables, But, we can do, a study of an envirohmeﬁt using

whatever'tools and whatever indices are’ avajlable to lead .us toward

- ’

- . : . o . .
an understanding of what makes an environment as it is. Since the
v v ' . - *

study of envirenments-is relativély new and.many tdmes the need for

. . P

~information acute, we must move'a{png with reasOnable’haste and .care

© -

in our attempt to understand and’to-raise our. level of consciousness.

4 . - . . ~

. REV:A:1l - - <86- -
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’ - . . . . .,
If our conclus;oﬁs arc tentative, at least our famildaritv with a

o - special ecologv will We increased and perhaps as the time and tools
3 . . ° ‘

L .

. v vt . .
become more available we can hopE‘t& re-studyv an area with more

N °
snpHistication.

)
~

N " © _Ferns have not previously beem used as indicators of envirommental
quality. ‘Some marlv data on elevations at which variolis species

. , . : s ’ o e
. of ferns grew s1ae colledted eightv vears ago (sce Small in the
’ N . . . . . .

N S e,
- Bibltographv), but nothing appears to have heen done since, There

b r .

is much to he done in the wav of data pathering ahout the unaltered

stations where fernfspecieh,hnve béen located before we can make

definitive statements about the alteration of other stations.

.
.
-

> " The possible contribution #£n scientific. knowlédge is most exciting.

Even if we discovered that ferhs make a poor index "for environmental

- .9

quality,  those whnsparticihatc in the study of them will have “learned . '

-~ -

N ' - . \\a-great-deal abouﬁ other aspects of Ehgrvarious and divepsified habi--
» L4 . [ Y L . | ’
tats i which ferns are nresent or in which.thes have been in the

- ~ .

. o past. 'Thefferns thembelﬁes afe_not without interest. They are one

.. ' ' of the most conspicuonus’ groups of plants in the landscape, éndiare}
. , : ' * ' '

o

of interest because they do_not»depend upoh flowers for their.

.

conspicuousngss.

4

I1f we should find that fern "”ighly'resistant to the effects

of environmental altération, we.migh; then desire to know how this

could be. We alreadv know, for ipstance, that various f;nbering ﬁff

. . B ,' . ‘u “ T . . . . . // !
- CREV:A:L - , . -27- :

.[ERJ!:‘ - . Lo : S -’ . | : - . N :u. g .
. mmmm L N -~ : o . :

»



Chapter 3 Ferns . S Draft .
plants are very succeﬁ/ible'to spedific air pollutants. One would
’ / - .

-

then wonder what makes some plants more or less’prone to damage by

air pollution. here are obvious connections/between this study

PN

and tte‘inte,ests of chemists, engineers,yéublie health offieials
lanners.' If man ismto'conttnue to inhabit this pienet;
he mu know whet to. do in oyder to;meintain a quality of environ-
me in which plants can'live: for it is with_plents that'all food.-

Cchains orfginate.

There will be a number of more-immediate gains to the participants

in this study,. however. The students will see for themselves the

inter-relatedness of 11fe - sometbing that is talxed about a.great

‘deal but rarely grasped: a Sense of taxonomy which can be thought :

of as the’inter-relatedness of species,‘snecies'to genera, .and genera.
to families, In the protess the whole matter of what determines 3

species and hom‘species arise will naturaLly come up. It may occur

. e

/

through‘the finding of 2 natural hibridf(a;thrill in itself) or
through~the oBGiousxabsencetof hybrids among closeij occuring'specIESf
In, the same moment of insight, ﬂihe obvious relationship betWeen

. i K

taxonomy and genetic inheritaﬂte might well make itself know. In

the process of growing;spores into gametoﬁhytes, and gametophytes

. ) .

)

) , . / i I . '
JAPY - |

into the mature plants we all recognize (the snorobnytes), investiﬁ\\\_

;gators will discouer that there -is a very subtle balance tequired‘_ N\

for the\success f the whole process. Finally, to conduct any part

without concluding that the rich variéty of

.

-

3

REV:A:L . . N\ -88-
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. . of spacibs gndxxhe ricﬁness of all living things cannot be diminishedi

without,a;major loss to the very quality of n!rqlivés would be

nearly impossible.' The richness of life éngendefcd bv the.wide

variety ‘of living things mav not have been‘invpnted‘for man's

pleasure, but who can denv that it does benefit man greatlv?

i

!
!

” .

Mefhods o ' .

II. Materials an

+1, Tools and Supplie#,

¥ -

indispensibie. The following, in particular, have served
. . . \

.

the author well. Theyv are:

/

1Cobb, Boughgoh. A Fieid Guide to the Ferns. - Peterson

g . ' : ' . 1963. Houghton Mifflin Comp;ny, Boston.

. L .

Grilloé, Steve 3.. Ferns and Fern Allies of California.
4 g ——

-

< -~ ¢ '

. ' | 1971. Un%versityﬂnf Califofnia Press, Rerkeley. o .

.

‘. Haflow, Williap M.} Trees of the Eéstern and Central -

. .

. ‘United. States. 1957.§lDover'?ublications, Inc., New ,
York.

- ) L T

9 . . ' )
Shaver, Jesse M. Ferns of the Eastern Ccntral States,

) » s . . o
! '~ 1954, - Dover Publicatioms, -Inc.., New York.

Shuttleworth, Floyd S., and Herbert S. Zim. Non-

. Flowerinp Plants. Golden Natﬁre Guide. 1967.

Golden'Preééu New Ybrk:. . -
P . - . : L ’ C“’
. e - In addition, a 1ea£1e£, Carolina Tips, Vol. XXXV, No. 4,
REV:A:1 - S -go- . R




.+~ Chapter 3 Ferns - _ s " ‘ : ‘ Draft
published by the Carolina Biological Supply Company of

, . Burlington, North Carolina 27215, has been very useful as : v

avcompact thorough introduction to. the subject of the

fern life cycle.

. i . ‘ ' ” . ) .
b. Minimalgequipmept for any field work should iuclude a hand

lens, a'compass; a pocket knife; insect repellent a

snake—bite kit, a few band—aids, contour maps showing e1e- . . ]

vations (U S. Coast and Geodetic Survey maps -are the best),

and last.;hut mqst imnortant, sturdy hiking shoes, long pants’
A

»

and 1bng451eeved shirt;
e If you “are simply going 'collecting"ffor herbarium specimens,
.- you-won't need more than a simple plant press in addition to -
-the items listed. A plant-press is difficult to carry, but

you can't ' get the more delicate Specimens home before Lhéy

wither, even on a very short hike. If they curl up,’ hey R

are nearlv impossible to Work with, so take a. simple press

R o )

! L . with you. . One” can be made from two’ pieces of qaneling samples
slightly bigéEr than one—half a newspaper page (slit hori~
zontally), an Army surplus strap of 1/2" width and 1—1/2“ o o

: of newspaper slit open to give half pages. It could be- fancier.

N _- _ with holes in voth covers, and it might have a quick release

e strap. After returning to the laboratory transfer the speci- B

mens and their surrounding paper to a professional plant
, press with the proper blotters and corrugated cardboard aerators. .
a\~ . ) N - ’

REV:A:l - - -90- EE . B
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-
*

| : s Itis"double work, but it keeps orie from lugging all “the’

extra paper and cardboard over hill and ‘dale. Also when .

v ‘.' .

. ) “'hand}ing the specimen for the second time, one might be remin-

-

ded to take notes. : L . ‘ .

~ - »
1 .

L - . “When you'get to mounting the dried specimens; vou will nneed
. a few other items. These include liabrarians white fabric

. .
. . [} s - [

book mending tape, a single-edge razor blade, a“glass micro-
AN _ scope slide, a pair of slant-endedftweezers,rag (or rag |
’ content) herbarium sheets, herbarium labels. Eventually you

. -

C )

“will Want_species and genus cowers:as yndr'collection grows.
The‘collection shonld be kept in'a;closed_box or space‘where

‘ : “you can keep ,pests to a minimum with moth balls.

. . " ' . ' D
. . ’ . v

e d. I 9ou ¢ollect ferns another waw, snch as- in drawings,:vou"'

' . » . &

will want other equipment.‘ A Rapidograph or Pelikan pen‘can'

be used to make excellent drawings on ‘good quality sketqh
. pad paper.- (See the accompanying drawings -—pages 108 - 121—-
~ by Stella Paul. They_were_done this‘way.) fIf you want_to do
:':[ - . - ;spatter prints},or.blue prints,lthen yoo_ghonld{bring‘thetd' |
;fern fronds backwtO'the lah in a plant'pfess.fShawerls hook

) . '

. L . - has clear instructions for doing this. :
e. The growing of ferns from Spores ‘1s, usually easy and very
instructive. -Of course you need the spores and they should

N . - be mature, . This you can tell by the fact that they are being

Te ) released from the 9621 or that the sori are brown and
o " 0 - .

- REV:A:l | - B
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o colle%ted for spores. :lou will also find compressed peat,

.

Férns . . - . Draft

" drying‘and,appear to be about ready to~split open. -Small,”

-t

o

plastic. sandwich bags make' ‘good containers for'fefn fronds

‘4

- . - L e ’ Co-

v pellets useful; they are calledzJiffy—7's and are-carried -

¢

-to raise fern gametophytes and juvenlle sporophytes. When
'other bagged soil and humus material ‘can be- modified if needed ot .
.:higher pH) In order to keep a fairly high humidity 1eve1 IS y'f

h with glass or clear food-Wrapping film for a tOp ) [

_(although-a:heavy 5 meter lodg:'cord tied at 1 meter intervals

. - - -
r v ® Aoy R - . ) " . e

by mostigarden centers now. -. They expand when soaked for a v

- . [

”“few minutesﬁin water and being peatmoss, they have an-acid

N [y

pH whioh retards the gfowth of molds. Glass beakers big

. .- "

: enough to give a 1/2" space around *he Jiffy-?"s, clear film , K

[

-(such as Saran) and rubber bands complete the equlpment needed L

.
b . -0

the sporophytes become too big for their beaker nursery, they

shauld be transplanted tJ small flower pots. Hyper-humus or B

’with additonal amounts of peatmoss (for a 1ower pH). or .,

g X o o

crushed dolomitlc 1imestone or~crush°d oyster sheLls (for a , .

1 .‘ PN . L s

'around- the ypung sporOph?tes, you can use ‘an aquarium covered R

9
A P : - ¢ . . .

For the .more scientific study you will rieed a variety ofl,

fairly simple items. A foot candlenligﬂt meter, ‘a soil test

kit (for pH ‘and ion/salt testing); a steelztape measure

. could bejused);"20 shortjwooden'stakes,'avballvof tWine! as - -

. o . C : _ _ X
.Centigrade thermometer, a soil thermometer, maps {mentioned o,

.

- i '-.‘ ‘ . ’ . . -

Lt it . el o
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; ( o ‘ r o T L o R Ut T -
! L) in B. above) a folding carperiter's ruler-marked in centi~- '
o . oo o meters and millimeters, m bound compositon book and som¥shing’
o 'n .. R ..v . X . 3 . . s L - o . N . . ) .‘a . . .
A to write with., Plastic sandwich bags with twist closures wiidl
) . : o . - o ; A r -,
T Lo S ‘nake handy soil sample containers. A rucksack w?ll hon a]l
) ) . -”. - Y ¢ . R

_itehs nioely. If the tables for recording data have heen ; '
previousiv inked into the data book the work will go fas— Tles .
ter, and you won t be forgetting to recnrd something essen-

I ..l tial . . . ) . . ° :. : ’ . ' _‘ N . . A . ~

S S ”i 3. Methods - = - 4 ..ﬁ 3 A' p ]'::~ i .
v - | E ai A nhmber of preliminary walks, hikes, or rambles may be
) 'A).taken before a likely spot to.study-iq found Once. theqe , '
' L e, T,. 'have occurred,.or if you already kpow of a good studv sitt; | ’
- make certain that you obtain the explicit permissioh of thn' . tf
A owner of the land to study the ferns grnwing*ghere. You_'ub S
shoukd'point out:that you.might desire to cpllétt'a fei'fern . %
\ E h leaves to take back to the lab to studv Further\ While ynu
- "ih' ;-f " o obtain permission, ydu oan uqually get ‘a bit of 1nformatinn -)‘
~ . ;.f— rabout anryalterations in the environment thatfthe owner B
. - .. - . 4 knows_have-taken place:' Friendly nuestiOns abaut“when the _ ,i.
R . wpods weré 124: logged;‘or:when the-limestohe Wastlast

. . . ’.
’ . . . . . 2
. PO

quarriéd or when the highway department altered the ‘course . .

-

of the stream for the new highway, will yield useful tidbits _‘,hr-"

K - . of knowledge fo your understanding of the plantlire found o/ )
' .- . : IR « . . e NS
there. o _ L. AN o ;e




- CHapter 3 Ferns Dréft
When you have pefmiasion.to study and collect small numbers

.of fern fronds and have left vour car or bus where it won't

N blogk anyone's way, and the gear is all accounted for, vou
N . : )
. . ‘ . _are ready to go.

- . .

A

"However, before inv/stigators can appreciate the qualitv of

I3 s /’ : I3 ) .
. a given env1ronmen{:‘they must first become 'tuned-in" to

the location. They mukt experience the particular environ-

. . N o ‘ .
. ‘ ' . . ment through aly of their available senses. This can onlv

be done in that environment .and while perfgptly still and

silent. That, unfortunately, is not easv for many people
- -t ‘

. today, but 1t must be done.

S e . e

A well-trained bird dog can teach us.something. When- he
. first.entérs a field, heAétéps.- He looks aréund ﬁim care-
. . S ' fully,;he listens, he smells, he feels the grou;d through Eis
| foot pads. We can do.the same. He also looks to-the inter-
. ; face between fie1d and thicket as a prqbaﬁle place fo;‘birds;
Leg's try it. S$it down. ‘ g
1. How muéh.light 1s there? 1Is it shadv, filtered light
b ' or bright‘unshaded 1iéht? ; | )
i 2. Wow much water is iﬁ the soii Beneath us?‘ What kind
of soil is it anyway? _Loamy? Sandy? Boggy?
3. Whatlﬁan we hearf :Running water? Wé&es on a shore?
Rt .Ooziné water'Foming from a rock outcropping? Birds?

_Traffic?

_REV:A:l . = ~94e =
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4, Ia it foggy, or rainy, or ié there water sprav from .
a falls? A

- R M %

5. If there is a slope, or a cliff; does it face north?

V .
6." What's the air temperature? Does it'freeze here in the

]

winter or ‘get very hot in'the summer? What season is

. 3 '
it now? . “o.

s

7.- Can you detect any influence of man in the environment®
- . /. . .

-

Are there stumps of trees that have been logged? Ts

there trasﬁ on the ground? What kind? A}e there bnild-

.
[y

ings or ruins of former buildiﬁgs?’
8. Do you smell anything?
. | ‘»

After making a mental and a written inventory of all that

v B

vour senses tell you, vqu éan begin to look at the organisms
that iive in the en&iroﬁment yo; have chosep to studv. Find
the interfaces between field and woods, field and water, |
woods and w;ter,’%tc. What do you see? iﬁ there is vari-
ation; is_it,ordér%y, that is, can it be expla&ned? npv;lnp
somé bgssible'e;pi;ﬁation for the variation you'see. Can
youvrelate what your senses have told §nu_to the variafinp in
the‘locafiop of ﬁlaﬁts and particularly tbg ferhs?\ er;n

in your bound‘:data book, noting the date, éime of day,

etc,

Ha&ing located ferns,'and-havi;g qpted (in writing) the
specifics -of thei} lé?ations as we}l as the'géneral'data

':95_

’
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y.,of the location as well as vou can, vou can now turn to

N T Y
'd; the specific task which vou'set out to accomplish.. »

* 1. 1If vou are collecting fern fronds for vour herbarium,

-~ .'. » N v .
. ‘ there are a number of things to consider. First, |
e . e ’ . » - ! . .

. Ly, it's a single plant, look areund for others in the iv-

r

mediate vicinity. You should never disturb a plant that
' . . .
is unique in anv wav. If vou sheuld contribute to its
: ST

: . » - .
destruction, vou might have removed forever something that

~ o fepresents a f{rontier plant that has started to édapt to

éonditinns'Other than the ‘usual or normal conditions for
i o that same species. If it happens to be the onlv fern plant
. y of that épecies in that area of 25 square meters, then

. ’

"simply leave it alone, but note it

>

in vour notes. If

t
-

there are others of the same species nearby, then collect
- ) ' v
. fronds from them, taking two fronds for eagh herbarium

"sheet, one to be mounted showing ;heffront,uthe other,

the back (wﬁich is where the sori usuallv ate). Pinch

;4

them aff. sharply hetween thumbnail and pad of foreffnger:

‘i

' 4 //i{ thev don't pineh off easilv, use vour pocketknife to
/ *
? . -
“eut thtm off. In no case shéuld vou disturb the roots.
’ ¢

- . Look for “typical" fronds to collect: ones without in-

. - ' sect_ damage or other inju}y,-and ones that are neither

[N .

. . . hnusually large or small. Open vou field.press, leaving

' : three or four pieces of newspaper above and below the

- REV:A:l _ : -0fh— " >
Q . . . . N

RIC- T  eT

@ Aruitoxt provided by Eic:



;‘ ' Chapter 3° Ferns . Draft .
specimen. ,Straighten.oul as naturally as possible all
* the leaflets and the steh before closing the.press;

once‘ﬂfied you cannot make changes [n the appearance of .
'

-the specimen. 1If the bare stem of the frond is much
. longer than the newspaper, bend it back sharply at an

angle of about 45 degrees. (See the-drawing of the

mounted Christmas Fern'which has fertile leaflets ,

. page 109). Each fern will present a challenge:. the
safest thing to do is to visualize what the specimen

-, will ook like when it 1is mohnted. The only point in
- L EOllect;ng and mounting ferns is to demonstrate what a

#
typical fern of that species looks 1ltke. 1If you destroy

K . the normal relationships of leafleés to stem, or fall

to show sporé sori, or lop off most of the stem, vou

~

- haﬁe desteoyed any way of knowling what a fern of that
' y species really looks like. Fortunately ferns do not
lose their éolor-as much as other plants, so tﬁat
_pnessed fe;ns are ﬁost life-like' in appearance, Finally,

: s do not overcollect., For any given herbarium one doesn't

‘need more than & specimen sheef. After you héve be-

*  come quite sophisticated in collecting, and you are
. el & . L4 . - .

certain §ou have found a most unusual group of plants,

you might: collect for two or- threg sheets in order to

v s v
. » « ._\ 2 ,__-_, . .

share with other botanists% If your co}legting qhould i

i © REV:A:l - v N o, o

. . . 2




Chapter 3. Ferns ' ' . Draft

: : " lead to the destruction of a group of .important variants

|
te

Lo
-

- f ]
in" a species, you are indulging in.a counter-productive
venture. p v

\ All details of the habitat of any_ccllected fern should

I .
be recorded in your data book: when, where, elevation,

..-—.,P

‘5911, water, other fe;ns, tree canopy, ett. As mentioned
. ; .

before, upon returning to the lab or your home, put the

-

specimens, undisturbed; into a regulation plant press,
) ' between blotters and aerators. After.a reasonable rum-

ber of days (dependent upon the humidity at the time),

[

.- . . . you can check to see if the specimens are dry. If soj
t N . ) ) " - ‘
then you can prepare to mount them on herbarium sheets. . ‘

This is exacting work and should not be undertaken

‘ iightly. , Q. : .

Using the.glass micrbscope slidf as a guide cut narrow

strips of the fabric book-mending tape approximately ‘2
or- 3 mm in width, using the single edge razor blade.

s ' Fven very new paper cutters will not giv& strips of

. _ f. .- uniform width in the narrow wtdth you will need. After

t

you have cut a number of strips; position the spécimen

-

on the herbarium sheet in such a fashion that yduwcan
s 8

' « . show one front- (leaf) face up and the- other fage'down, 31 © .
= side by side. Try to.Pake the arrangement aesthetic, k
.. ) : ° t . . ‘
. ~" N - P ) . f:,. ‘t"
REV:A:1 ‘ -98- . , f‘r_-i {1
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_! ] . L | ‘ . s .
. . N too, if 'possible, and leave a . snacce for the lLabel on
. _ . one of the hottom corners. When von have determine!
- . * . . N
: - the best arrangement, moisten one af the strine ol
; tape: and strap it aver A stont ﬁﬁrr of the bare stegs,
e . . .
Ouickly. using rhe'élant-%pded tverrars just on cithir
. " . ° . . ‘ 4 v ) . v -
. side of'the stem,, press the tave tinhtlv to. the paner
. o, C so that ‘the stem'will be held firmlv-in place. Alwavs
- . v o~ . e '
. - try tn.keep!the tzpe vernendicnalr to the stem (this -

. . . ' . -
"looks best).. Gaing un the stem.toward the tin of the .

- . o

. k : : ‘ frond, put'tané_straps at about eﬁuil distances, using
- * . : . ! . .
». only so many as vou need to keen thr specimen from falling,
. éway frém the sheet when ‘the mounted .fern is held hori-
. e ,zoﬁtally; upgide down. With experience vou will learn
g)ék\f_ e '. ' to work qui iy.'accuratelv and carefullyv enough to pféf
%7\ ‘ : sérve your ecimens,
ﬁi . S l After the fern'is-positivelv idéntiried, make. out a
f . . . © . label with all of the pertinent infc;métion included.n}lf
: 2 , o - : " ‘'you can't write neatly, tyne the labels. Herbarium
. ‘ "’ .; L éhéetS'shOula be stored in closed bexes” or other con—-w 1‘~2
% . o ' \ tainers with enough moth halls (pfdichlgfbbenzéne).to'
i _ v ' o o o .
| ) : ward off insect damage. Most of the supplies requirdd
. - can be ohtained from Carqlina Biological;Supply Cdmpany,'<
- . a . v' . . .. ,‘-v . .
Burlington, N. C. 27215, or Ward“s Natural Science
: Establishment, P. 0. Box 1712, Rochester, New.York, 14063,
x
’ - ’ o - . o
A, - REV:A:1 ( N -99-
! ’ - .
) ' [
ERIC : N\
K 2 . J : &
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. N o
or a lodal bfological or scientific supply house. 1If ,

_students‘are lohg on time and short on cash, they can

& . /

make their own plant presses from instructions attached

(page 107). The quick release sﬁrap% that éost one
dollar each are very helpful,

If you are. collecting with pen and ink, or a camera, or,

- .

some ofher indirect means, then the procedure will be

a bit different, You won't needNthe'plant press, for

-

instance, unless you intend to make spatter prints or .

blue-prints later. But you will need drawing supplies -

and sohe;hﬁhg waterproof ‘to sit on. Generally, most

T

: N «“ ’
ferns live in damp.places, and to sit on the ground for

several minutes could prove to be ungomfortable.“_%Ome

people take a. simple folding~camp stool. . o '

.

Lf photography is your sport, then take along 4 ;ripod,

extra film and something light-colored such as a piece

of old sheet stretched én a cheap pictute frame to réénm'

b,

'flect-ligﬁt. " Ferns aren't found-in the very brightest

I E ~
locations - hence the tripod for lonjier cxposures. Also

'hhe'aVaiiab}e light often doesn't model the frondé very

L4 - .

well, so anything that will reflect light at about a -

.

90 degree apgle to the sun will usually help. A Qery

éﬁiny :efléctor will distort and disrupt; while a fabric

reflector will usually produce a spfter,_mdre natural

-100-
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e ' second source of light, Try varying the anglp‘nhtil
' the fromls are best separated from theISUrrOUndings. Yon
. V ' | ; " will be £orgiven if yoe'gently push'aside or tie hack anv
s o . . L other plant material that gets'in the way of the picture

subject. \

. . . K
. ~ .

Many times while photographing ferns, and very small
. . ) wildflowers one will find use for an old slicker or a
‘. . .'-- .rubberized lab apron to keép 'his front dry while leaning
o :h . ~ ‘ :"against a wet rock face or 1ying on his ctcmach on the

£ -

N ' A damp ground. | . . '

\\ Finally, you '11 find that most advanced photographerq
are at hom for a siesta after lunch, for they know -
: c ~ that the bzst light for showing texture and detail is
A . R ‘light that comes at an angle. Light ‘from directly
' overhead is pretty dead and lifeless in a photograph.
So early'mornings (when dew is often still on 1eaves) L .
7 . and 1ater in the afternoon are generallv good times for ////
photographers. Very, very early or late light is.very .
‘ heavy with red wavelengths and not good for accurate/‘/ .
a ’ : oolor rendition. ; | , - : /;-. -
3. Growing fern gametophytes and sporophytes is easy and
. fun, After soakiné the Jiffy=7 in water for a few
minutes, it wi11 have expanded to its full 51ze, Fern
C'; S .  spores are minute and look like. rust .when, dry. so watch
.closely and work over a piece of white paper. “ﬁf they"* re
s dry, dust them onto the top and sides of the Jiffy-7;"if
. they are still not released from the sori they can still
.be picked up on a dissecting needle or any pin and trans-

ferred to the surface of the wet Jiffy- U

fﬁ . L ; - After seeding (sporing’), the Jiffy-7 is put carefully
. into a glass beaker (250 ml is about right) and the

: i "REV:A:1 : , B | e =101~




_éhapter 3 Ferns _ Draft
"beaker is covered with a clegar plastic lunch bag or
Vo © . with clear plastic film made for food wrapping, which
B R ~ in turn is secured wi a rubber band. lhe beaker isu
then marked with the fern species and‘date.' The container

- is then placed #n indirect light (a north window is good)

but kept awgy from radiators and sources of heat and ex- )

' Close observation every few days will reveal
e'amount of water needs to be_replenished. You

open the top ‘or inject additjional w;ter withsa

needleiandvsyringe. Opening the incubator probably

allows mold spores to enter and develop, although punc:

tdring. the plastic film may cause the contents to dry

‘out more quickly.

Place the incubators in different intensities of light

‘ _ . carefully recording the maximum light intensity for each

d o o .. different. postion. In this way you 'might determine what .
effect light intensity has upon spore germination.

: : o _ You mi ht try to produce hybrid ferns, although the -
‘ -technﬂéue is fairly difficult. Interestingly, this was

g 5 . first done many years ago in an effort to demonstrate

¥

‘ e . that some of the rare ferns found naturally not only -
P . , fcould.be% but were,.nagural hybrids."
‘' . The mys tery of the Walking Spleenwort Fern bothered: a

~ number offpeople. It looked like the Walking Fern,, and
. o . produced tiny buds nt the tip of the leaves, as though |
o At might "walk" too;. but its stem color and leaflet

' shape looked very ‘much like the Ebony Spleenwort.\ f

.Margaret Slosson, in 1902, manpged to oppose the two

. gamete~producing\structures of gametophytes of the two .
supposed parents,-and after some time and a great dealatf’-‘
frustration, managed to producé hybrid pltnts that were,
like the Walking Spleenwort found in nature. (For a

REV;A:lV o R - -192— - .
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discussion of her work and technique, see Shnvor or Cobb:t

for the real mystery tour, do get Miss Slosson's original

article in the Bulletin of the Torrey Botanical Club, 1ac?;

Vol. 29, pp, 487 495.)

.

Binocular discecting mfcroqcopeq w1th SIx nnd Ix m1Ln1f1-'

cation are a great help in looking at the gnmetophytos as

"they develop. You may have to sacrifice a few to remove

_themrﬁrom the Jiff;—?, although the water-absorbing root-

<

.

like structutres are usually fairly superficial.

After the familiar sporophytes begin to develop and have
reached a few centimeters.in length, they can be trnqs-
planted to small pots filled with a humus soil., Peatmoss
added to the soil will help keep down mold growth.

Several pots can bé kept in an aquarium incubator to keep

the humidity high, A glaés'or plastic.film top can he
secured with cellophane tape.  In time the sporophytes

wi11 grow large enough z0 produce sori with spores and

. the cycle-is then complete

“In our atkempt:to find the ranges °€ the various factors.
necessary for the growth and dévelopment"of ferns, we”
will have to measure accurately and keep detailed recordq
The factors which we hypothesize exert cont}ol on ferne
are: light intensity,’ soi1_compositon.(pH. ions and
organic matter), air temperature, soil temperature and

LY

water, We will attempt to.use as indices of envirommental

acceptability: presence of ferns,_number of ferns per 100

square-meters, and the Iength; width and.number of fronds

.

per plant,

Light intensity should ble measured with a 11ght meter )

that reads directly-in foot candles by the incident method.

General Electric Company makes such a meter and it s

_ carried_by Ward's Natural ‘Science Establlﬁhment“ Readincq

’ . “y -

. - -103- -
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Chapter 3 Ferns - . | i Draft
' should be made between the hours of 10;00 AM and 2:00 PM
= ' . and be averaged ﬁor the brightest and’ the darkest locations
within the colony Both readings should be kept in case
they are useful 1ater.4 a_reading'taken in full sunlight

should be made at the same time, and recorded, for com- -

parison.

‘La Motte makes a kit that tests all of the soi1 proper-
ties mentioned above. Many such tests vary with the person
d handling the equipment, and if time permits two people o

- should make each test"any amy site'to check-comparability.

¢

. oo The Centigrade thermometer can be placed in an average
spot (not in full sun or dsep shade) to check air tem-
. o a ' perature. The soil thermometer can be-used - according to

directions supplied with it. e

Simple hydrometers for determining ‘the per cent of water
.in soil can be purchased from a greenhouse supp1ies firm
and read-directly from a'dial, They fhould be accurate

enough for our purposes. ' e

. . F. In each case ‘tests should be made in nearby sites where
‘there are no ferns -of the species under examination, to
determine envirommental differences.“ A comparison of the
values will lead to hypotheses about the limits of tol-

eration for that species. .

R Within the fern,colony iﬁself ‘we will want’ to determine
| a number of things. Using our. cord of 5 me:er length, -
and the twenty stakes, we should lay out a § meter by-5

e ;meter square with stakes at 1 meter intervals‘ String

s, B
A ' 'should then be laced between opposite stakes giving 1
E meter squares. Based upon'random number tables we ‘
B ghall’ concentrate on blocks # 5 4,16, 20 and 22. ) 'ﬂ
. Within those blocks we shall count the number of fern
REVIA:L =, . ’j foa =104 s,
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plants, count the maximum, number of fronds per plant, - S

.

and measyre the largest fronds for -length and w1dth. *

‘/;/fnisettingnout\the original 5 x 5 meter square, it is

important not to bias the results by making the plot

do anything but take in 'the eréatest'bulk of the colanv,

The figures gathercd can then be avoraaed and the pnpulﬁ-
tion multiplied by 100 to give us averages for 1C0
square meters., These data can be plotted against the
11ght,vso11 temporature and water tlzures rathered
vpreviously As mentioned in thﬁ inrroductlon, the
“author wishes to cather his dat1 from a% mAany - sources

.as pos"1h1e to ]ook for correlation thnt one te1m might

~ Y .
- L.

not find by itself.

Correlations between frond size and 11ght, or frond

size and moisture content of the 5011 or frond s1ze

and nutrlent levels should start to show up for a glven
m.spec1es if the reqoarch can be extenﬁed to. several col-

f
onies of common ferns (sueh as -the Christmas Fern) .,

After ﬁe‘dﬁscover&mhat the»ac&eptabln limits for light S
’intensit§, or soil'temoeratufe for the. Christmas Fern QM
are, we can predict what will happen- if a woods is logged

at the 10%, 20% or 30 % levels,.or clear cut. Thls is
‘not .far-fetched. A number of years aao someone disédv-“§ 3
ered that vellow blTCh, once Aa dom1nant tree in ‘the _ '
northeast U S. forests was rapidly dving out in areas where |
log§1ng made it 1mpnss1b1e for the yellow birch to” sur-*
vive., The yellow birch depended upon the sqgar maple and -
beech trees to keep. the soil shaded ‘and cool. .

Catrying-forward Small's work, one might attempt -to re-

late the altitude‘and thejlatitude of ferns, hoth

.+ minimum and maximum, and to compare recent findings -

. -105- o o 3 e
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with Small's much earlier data, §ince one teacher or
one group of students éould not accomplish thig élone

it will depend-upon the efforts of a number of study

 groups up and down the Appalachian Mountain range to

cooperate. _ T fo L
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A y ‘ k
 DIRECTIONS for MAKING A PLANT PRESS  _ .
' ] N ' . B o - o v .
. . : v ' L e . .
I, Materials o T L R ‘ .
_ 10 - 18" x 7/8" x 5715" hardwood (oaksor-ash).
12 =212" x 7/8"'x 5/16" hardwood  (bak or ash)
60 - rivets or staple gun to affix edch intersection Y .
2 - quick release straps - ’ v ' .':
. . o oL » A
- corrugated cardboard L - . ‘. B 4
- Blotter sheets or newspaper sheets cut in 1/& sheets
II. F1nish1ng . DR ' . ' S -;Q
. - N .l‘" "
Dimensions g1ven for wood are actual or f1n1shed dimens1ons. . g
Quantities given will"make both a too and a bottom to the press” :
Corners of the "finished top and bottom should be rounded as - LT
shown in the’ dlagram below. Sanding .the’ “wood, smooth is also '-_ o
aﬂvisable. e ' . , < i
, k ) Y A ’ . ’ . » v. ‘ .‘.. . ’
. . -f z‘ -
. ) ' v ! - ’
. . "_A . . o . ) . ) . Y
* (— ) ‘ = 1. /‘ i . - . \
- R )
. .t_ ’: ‘ K "
: < 12 .
* . o b P @
. ” /. PR
- \ : : . . ; - -“1 ’ L‘
, , S Sk .y
. : T \ \ j lf \' /ﬁ T . /f e
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. Adder's~Tongue Fern
Ophioglossum vulgatum L.

Ophioglossaceae

Unfern-like fern that withers
by mid-summer.

Drawn by Stella Paul from
an illustration,

Draft
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Christmas Fern ) ,
. quystichﬁmfacrostichoides (Michx.f Schott
Polypodiaceae '

_ Note that the fertile (spore;bearing)
> : ) leaflets are much redqced in size,

4 “-f, h -Drawn by Stella Paul from an herbarium
X9 -specimen.. )
RN :1 )
“ ) -
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Y2
- Christmas Fern
Polystichum acrostichdides (Michx.) Schott =
Polypodiaceae -

Note that bofh leaves have no
_fertile leaves.

' Drawn by Stélla Paul from an
herbarium specimen. L~

P ) —

»

REV:A:1 e . -110-.




Chapter 3  Ferns
Cufly Grass Fern

Schizaea pusilla Pursh
Schizaeaceae

A classig case of discontinuous
distribd@ion be ng found only in
Nova Scotia and the Pine Barrens
of Southern New Jersey

Drawn by Stella Paul from an
illustration.

o

L3

Draft
7
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- o Martford Fern (Clidbing Ferm)
A | .. + Lygodium palmatum (Bernh.) Sw. -

o S vooe Schizaeaceae _ :

A most un~fern-like fern, being a

vine that grows up the stems of

other plants. In this case growing
v * upon maple and alder saplings.

-Drawn by Stella Paul from an
herbarium specimen,

-
s

REV:A:1 . ' -112-
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Long Beech Fern (also Narrow or Northern B F )

Thelxpteri Phegopteris (L.) Slossen
Polxgodiaceae SN
2 . -

Brawn by Stella Paul from an-

\ illustration. e

' N
R N
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® 2 . »
N /
. - Maidenhair Fern
* (Northern Maidenhair)
Adiantum pedatum L.
y v Polypodiaceae: ,
g . R\, Drawn by Stella Paul
i \

b .

) . ' \ Y - s o from an illustration, .
e l } T ‘n gt .+ BN ) o

) J
} ' ‘
. .
* . . ;‘ L) . ) .
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. ‘ . ° Y éll -
~REV:A:1 '
e .
] P - . '




J oo . '. 8 ‘ "

N ‘Chapter 3 Ferns N - ' <Draft

A + : . :
. L F : . )

Pteris ensiformis cv, victoriae
s o o . .. An exotic species, now greenhouse
. . S e . * cultivated. o, .
Drawn by Stella Paul from life at
- N Longwood Gardens, Kennett Square, Pa,
oo > . . .
L2 ,‘ * . Lo .". ‘ N
”~
\.
"

!

- 5.
’ N \~\‘. -

_ .

ql »
. Xt '
: ~ - .
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: N : :
Purple-Stemmed Cliffbrake ' v

Pellaea atropurpurea (L.) Ling
.. Polypodiaceae '

‘Sometimes found on walls or old
masonry. Distinctly lime-loving.

Drawn by Stella Paul from an .
illustration. , . ‘

Y
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Slender Cliffbrake .

Cryptograﬁma Stelleri (S,bw Gmel.)! Prantl
Polypodiaceae . .

~ .
, Very rare, even shy, fern. _ -

Drawn by Stella Paul

from an illustration.
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‘Chanter 3

~ Ebony Spleenwort -

Asplenium glaixneuronp(L.) Oakes

Polypodiaceae

<

Drawn by Stella Paul from an i11pstration.

L o _.._?.?i

T -118-
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. Rattlesnake ‘Fern ., . _
_ > Botrychium virginianum (L.) Sw. ' -
, " .. . Ophioglossaceae : L S

. . N . o Drawn by-éteiia‘Paul from an . A

i . ' ‘herbarium specimen, ° : e
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.. - Scott's Spleenwort : _ .
. .o .- Asplenosorus ebenoides (R.R.Scott) Wherry
N ® T i

T f, . ’ - .‘,;: : !Arhybrid between Ebony'Spleenwdrt and

. : - Walking- fern.. =~ - o 4 o D

. ' : o o ﬁrawn by Stella Paul from an illgstraiion; L
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;f N . ' WalkinguFern ; ,
amptgsorus rhizophyllus (L ) Ling - \ N o B
@ Polxgodiaceae o . . _ o0 N :

A curiosity as it propagates both sexually ' v . .
and asexually in a conspicuous” fashion, . ce L7 - . b

Lot New plants form on the tips of - the leaves. . _ k -
_ Drawn by Stella Paul from an il]ustration. o . v . AT N . e
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Chapter 3 Fetns
IV. Bibliography

Draft

A List of British Seed-Plants and Ferns, British Mdseum, London,

England, 1907. Note the date and the order of the Trustées

of the British Museum, ?pis is how it yas‘done in a well-~

ordered'society in times when 1ife moved at a much different

pace, Descriptive: perhaps a bit smug, as if, "Look what we've

gOt;."

[

Anderson-Kotto, Irma, Genetics of Ferns, Bibliographica‘Genetioa,
Vol. 8, 1931, Note the date.

One of the few referenoes avail-
able dealing with fern genetics, ’

. ' ' s
Beddome Richard H., Handbook to the Ferns of British India, EEy

lon,
and- the Malay Peninsula, Today and Tommorow's Publishers Néw v
Delhi, India, 1969. If the British can do it 80 can we, Clearly
: .

.‘modeled'after.British 1ists of a century earlier.

£

Bentham, George, Handbook of British Flora L. Reeve,fLondon Engddhd
' 1865, Mainly of historic value, although a sourc® of stations
lwheré particular species have been found., It would ge of "

irterest to see how many stations still exist, =~ -+ %
v ., . . [

Blagsdell, .Robert f., A Monographie §tudx’of the Fern Genus sttogte;is;

Memoirs of the Torrey Botanical Clyb, Vol. 21, #4, It's worth

noting that the Torrey Botanical Club ceased publishing its
memoirs about 30"years ago. *

[

Broun, Maurice, Index to North American Ferns, Orleans, Massachusetts,
© 1938

‘ . Ferns and so-called fern allies - including hybrids, forms

and varieties. Again the date may be significant, just preceding

a war.
.
A

Canan, Elsie D., Key to the Ferns of Pennéylﬁania The Science Press

*

Printing Co., Lancaster, Pa,, 1946. Shows .how to identify 59
‘pecies by the sterile leaf alone. Shows ‘statewide distribution.
Out of print and should be made available again.

REV:A:1 ) S -122- _
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. Chen, Mei-Huei, Studies on the Development of Young Gametophytes

of Onoclea Sensibilis, Master's Thesis, 19¢5. On& of the very

few theses dealing with ferns that is available in the Piolows:
Librfry of the Univaersity of Pennsylvania. Ferns have not been

used recently for research subjects for some reason,

Cobb, Boughton, Field Guide to the Ferns, Hougshton, Mifflin, PBoston,

Mass., 1963. One of the handy-dandy volumes of the Peterson

Field Guide series. A standard reference. Excellent. dr-:ings, i.
descriptio;s. ctc. “Fairly easy to use, providine vou studv and
usg the intrcductory sections of the book. The author had dif-
ficuléy deciainﬁ how complete to be withont being ton veluminone.
Most authors do. * f '

. Correll, Donovan S., Ferns and Fern Allies of Texas, The real measure

of affluence is culture and research supported by tax-exempt
foundations. Or, the private sector models itself after the'
public sector of the New Deal. ‘Nevertheless, useful and contri-

~, ' bution to, the sum total of knowledge of ferns,

. Copeland, Edwin B., Genera Filicum, The Genera of Ferns, Chronica

_ Botanica, WAlphaﬁ, Massachusetts, 1947. Appawently tKe vgrf'
* . . '.> last ‘af the truiy scholarly books published on ferns. Published
| by the same people who took the effort to e~ that N, I. Vavilov's
classic’ xork on plant g;netlcq and plnnt distribution was made

avallable to Engllsh qpeak:nﬂ people, ¥ was too cood to last

n(‘/ﬁ * . and plants 1o§t the1r glamour in the late 1940's and Chronica
! C *Botanlca gave up the ghost That says somrthing ahout the in-
. fluence of fad and fancy on scxentxflc ondfﬁ"nrq. Resardlecs,
&3 | . thls'book will have to be seen to be belzp"ﬂd It's a classic
N d "treatise on the taxonomy of’ ferns,'and as the relationshi% between \

genetics and toxonomy sinks in, we will once again have books of

-~ . :
v this quality to refer to in our studies,
< : . \

' . » ._ - . ° l . . . : » .
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'” Copeland Edwxn B., Tropical American Ferns University of California,

’

Press, Berkeley, Californla 1941, 1If the development of a
scientific mind fascinates you, compare this effort w1th his

~ later work. Maturlty does have some effect.

Delvoryas, Theodore, Origin and Evolution of Ferns, Memoirs of the

]

. Torrey'Botanical Club, 1962. Technical papers dealing with the
paleobotany of fossil ferns. Deals with evolution of leaf fomm

and what ferns were first seen in fossils,

:

hruery, Charles Thomas, The Book of British Ferns, Country Life

Magazine, London, England, 1903, Slgnificant for the date
and publisher only, . -
Laton, D, C,, Ferns of North America, Whidden, Boston, Masg.,

189§5~bColored drawings of Ehe chafming Victorian .type.
. FEgler, Frank E., Checklist of the Ferns and Flowerirng Plants of the

Seashore State‘Park, Cape Henry, Virginia, N. Y. State College'

of Forestry, Syracuse, New York,-19@2§ A tract-like title,’
cteminiscent of religious works of the 17th Century, obscures a
20th" Century scholarly work. Note the publisher and the fact
that it is only a checklist, Useful today if one were to re-

¢ , study the area to see what has disabpeared and to try to deter-

mine why.

I3

. N\
' Handlist of Ferns and Fern Allies Cultivated in the Royal Qarden;,
' The Ro;al Gardens, London Kew, 1895. The merchant ships of the

¢

crown sailed home laden with plants from exotic places The
Royal Gardens at Kew were their destiantion, ‘A symbol of great
power, but also a way to educate those who stayed at home to -

. man the ledgers .and the hearths.
. : ’ _ . T
» Hooker, Sir W, J., Briti;h»Ferns, Reeve, London, England, 1861,

What the gentlemen and ladies of another day did for intel}ectual
) ' calisthenics. Amusing and quaint but wrth a peek at the illus--
trations which :are glorious.

e @
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Hopk1ns, Lew1s S., Ferns of A11eghejy County, Pennsylvania, Their

Haunts and Habits and Something of their Folklore, Botanical

Society of Western Pennsylvania, Pittsburgh, Pa., 1914, ‘The
quaintness of tpe'sub-title tells a lot. C(ood mostly to =ee

- what was around saxty years. ago im order to.judee what =mav have
been happening envirommentally in Allegheny County.

House, Homer D., Annotated List of the Ferns and Flowerlng Plnnrs rf

New Y_o‘rkl 192&. A useful check11st ‘against which to eompnre

. what's 'there now.

Hu11 Helen S., Handbook of . Ferns, Brooklyn Botan1c ‘Garden, Brooklvn

New York, 1971. A dandy book filled with practical ideas, good
diagrams, glossary, bibliography, etc) A very modern version of

. _ the Victorian efforts to promote an 1nterest in ferns Reasonnb e

enough to ask students to purchase 1to (S1. 50)

Kearney, Thomas H., Flowering Plants and Ferns of Ar1zona, u. S.

' Government Printing Otfice- Washington,-D C., 1942, ‘Note the
date and pub11sher, probably a federally sponsored research
proJect to keep the money flowing during the 1930's depression.

Many worthwhile projects were so sponsored . A good checkllqt

Knowlton, Frank H., Descriptions of Fossil Plants from the Meso7o1c

and Cenozoic of Noirth America, Smithsonian Institut1on. Wash-

ington, D. C. 1884, Notable for its earlv date and the pub-
lishing institution. Interesting if you're into fern fossils.

McVaugh, Rogers, Ferns of Georgia, Un1vers1ty of Georgia Press,

Athens Georgia, 1951. Georgia has ferns, too, and the garden
} clubbers want to know which ores, so they sponsored a study, A . -

useful checklist,

Moore, Thomas, PopuIer History of the British Ferns and Allied Plants,
Reeve, London, England 1855, Mother England did it first, All
. » .. :
. -the rest are copy-cats '

[

' Parsons, Mrs, F. L. Dana, How to Know the Ferns, Scribner New_York.

s~ New York, 1900. A folksy account of the study of ferns ny a
A S _ . _
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Chapter 3 Ferns o : A . Draft
liberatd lady of 1900. (If not liberated how else could she

-have found herself sllthe:ing and slipplng down wet slopes"),a_._e_r\w";;~

Plumier, Charles, Traite desA;ou;;re;Kde\L‘Amerique, Imprimatur - ZM‘\\f

. Royale, Paris; France, 1705. Oh, fanch:>EEHE§T\\LQQk~at;thf”
date and the royal imptimatur. Well, the French got there “
first after all. The te&xt is in both Latin and Frepch.in ’
parallel columns. THEL wdn.-is glways used to‘describe.a”new
species, so this may welll beé one of the very eariiest of pub;

¢

lished descriptions of. spgcies of'ferns of North America. Let's

face it, it is exciting to\ hold such a very old book and feel a ~
part of a long line of students.. ’

Rosendahl, Carl O,, Guide to th Ferns and Fern ‘Allies of Minnesota,

. : v University of Minnesota, Min eapolis,:Minn., 1909, - Note how
early this is, Published lon\ .
and the affluence to permit an\interest in such esoteric matter. - .

before the states to the south

Shnver Jesse M., Ferns of Tennessed, George Peabody College for .

f : Teachers Nashville, Tennessee, 1954, Recently re-printed by
” | ) Dover Press under the title of "Ferys of the Eastern Central United
4 stdtes with Special Reference to"Tennessee. A very valiuabple
beok. Thorough and unstinting in SCholdehip. Maps {ncluded
.. indicate stations in TenneSSee only. Can be regarded as a model
\ For scholars to follow in other states, or perhaps as a secret
weéapon in the hand of the Tennessee Tourists Bureau. It makes
L vou want to pack:and head there to see-the broad range of ferns
growinguin Tennessee. It' 5 a bargain at the ridiculously low price
of $4, 00, Buy it before they let it go out of print;

qlnqson, Margaret How Ferns Grow, H. Holt & Co., New York, New York
‘ 1906. An early scholar in the fern patch. She's the 1ad§ who
' . ~ o+t first made fern hybrids to prove her point. She didn t 1ack the
- : ' .~ lady=-1ike v1rtues of her day, either, because she made 46 drawings
“to accompany -her text in this book.

- ‘ ) i ' ]
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-~ Small, John K,, Altitudingl Distribution of the Ferns of the

Appalachian Mountain-System, Bulletin of the Torrey Botanical -

‘ .
- €lub, Vol, 20, 1893." Later reprinted by Columbia University in
Dept’, of Botany Contributions, Vol., 2, # 41, A yery interesting
. correlation made. Based upon a variety of correspondents work’

.t which sma11 carrelated. Notable as a very early, scientific .

t
‘riece o lwnrk o ’

. : Small "John K., Ferns of Royal Palm Hammock 1918 A book ‘about one
v ' o of the most studied spots in the world, the Roya1 Palm hammock-/

. . A t1ny speck of arcritical environment that anyone would enjoy

v : : R v151t1ng and studying, it is now part of the Everg‘ades Natlonal
, ark '
- _-(Tavlor, T M C., The Ferns and Retn Allies of British Columbia D.

MCDlarmld Victoria, B. C., Canada,_1956 A checklist of one
— < of the last frontiers‘ Done perhaps as part of the antic1pated

» : centennial celebration of the province.

Waters, Campbell ‘E., Ferns, H. Holt & Co., New York 190?. Taxonomic

-

Weys based upon stalk cross scctions and fruitifacation. Somehow
o, | , or other the stalk cross sections didn't work out; at,ieast they:
| !are not used for identification_purpéses'now. Over'ZOOVillusf
trations. ' ' ' ' :

. Wherry, Edgar T., The Fern Gu1de, Doubleday, Garden City, New York

‘1961, The more modern editlon of hls previous gu1de it is. just

»

o . - as solid and delightful as-the author, who 1is now retired from .

. h ‘ the University of Pennsylvania Highly recommended

, Wherry, Edgar T., ugde to Eastern Ferns, Scieuce Press Printing Co.,
’ . ' Lt Lancaster Pa., l937 9revised 1942) Dr. Wherry s flrst .guide

V.

to ferns, It ‘was sma11 ‘and compact but like many small and

‘ . compact things was extremely useful.

“

Wherry, Edgar T., The Southern Fern Guide, Doubleday, Garden City,

New York, 1964, Useful handy and thorough for ferns in the .
Southeast and Soubh midlands: of the U.S. ’

]
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Chapter 4  Air Quality and Vegetation . . ' Draft';

1. Introduction .
W1thin our natural ecosystems changes have been going on' for many
centuries, Changes in vegetational forms have evolved with a complex.
system of interacting physical and biotic factors. W1th each change '
comes a concomitant change in the 1nhabitants of the ecbsystem. Eood -
webs become adapted to these new changes. Succession is a natural.

process in which these changes are brought into aidynamic equiiibrium.

. v
‘Through man's activities he has, until recently, unknowlingly affected
the ecosystem with all its delicate balances of changes. In an’ attempt
to control nature and, .provide a "good life", man ‘has placed materials .
into the environment which have altered the delicate balance. Many

of these additives to the atmosphere, lithosphere and hydrosphere are

' variously referred to as pollutants. o

The objective of this. chapter is to’ provide a background on the effect °
of various air pollutants on vegetation - in particulanr trees, .-
'Interspersed with this discussion will be suggested activities which’

' may be used to dramatize the.effect of various air pollutants. e

~

One may ask why we should worry about air pollution and trees. Sit
..<;for a momentqand"contemplate the answers to these questions. -Have

you ever been in a forest or wooded area and taken .a deep breath of

" fresh “air? Have you ever been refreshed by stopping on a hot summer

'dayfto sit under a tree for a few moments? Doggrou know that lumber
nd various fruits come from trees?  Have you ever marveled at the
cenic behuty of a forest-covered mountain? Havé'you ever seen .
‘young birds in a nest in a gree making loud chirps. to attract their
distant parents° If your answer to any of these or to similar-
~questions is "yes'", then- you will probably want to save our trees

' and to know more about air quality as it relates to trees.

- o
4

A scientist many times takes the findings of experts and agrees
(usually) with many of Eheir conclusions. However, an important

part of the "scientific process is to verify and extend the findings

[

L
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. . Chapter 4 Air Quality and Vegetation . . . - Draft’
. 4 . P ’
of scientists to other situations. .In this segment of the text we
. 1
‘. , will list the various alr pollutants and their effect on trees. We

hope that you will engage in many of the suggested act1vrt1es and,

) R further, that you will add variations of your own to tho suggested
schemes and exerc1ses. L
., ' For the purposes of clarity, we can divide air pollutantq into three

gnouPS' ¢)) 1norganic (2) organic and (3) combinations of both.'

o . INORGANIC POLLUTANTS ° . . | : C

Sulfur dioxide. This pollutant enters the atmosphere from the

“ : : heating of coal.or fuelloil with a hiéh sulfur content. The

y ' . o ‘ 'result is sulfur dioxide. Man release% sulfur dioxide’ through

& s o ’ resident1al and commercial- heating of homes. Petroleum refineries,
‘ somg chemical plants and power- generating_stations are contribu-

tors to the aldition of sulfuridioxide to'ourtatmosphere.

}Some elementary chemistry may help us show how this obnoxious

pollutant is forned, Again; burning fuels with sulfur produces

w sulfur dioxide:’

Under the influence of '4nlight sulfur trioxide may be produced

te. .

from a reaction between sulfur dioxide and oxygen. A type of -

o ‘ _ reaction which is promoted by the sunlight is referred-to as a

4_\ - L ", «  -photochemical reaction: e

. : 2509 + 02 —> 2 SO3

Moisture in the air rapidly reacts with sulfur trioxide to pro-

. v . 14 duce sulfuric acid _ ) L -

. PR so3+ﬂzo-_>uzsoa- P

SulfurLc acid, when it falls to earth as . a component of prec1p1- .
.
tation, may affect thq soil pH. It would lower the pH What

effect does dilute sulfuric acid and some of its related compounds' '

. o | A have on the growth of seedlings? .
N . - REV:A:1 " o © . =129- , S oo
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Chapter 4 CAir Quality an§ Vegetation - . 4 .. . raft
“Activity 1. What is the effect of sulfurous aC1d on the

growth of tree seedlings?-: L

- . -

. Procedure Plant the seeds, as suggested in this paragraph,

" at least two weeks before the lab Obtain five maple tree
samaras or five oak acomms. Place one of each in a separate
2" plastic pot... Plant the -samara or acorn approximately 1"

"deep in rich ferest soil. Do not over water. When the:
first pair of leaves (not cotyledens) is well-develbped,

begin watering with the dilute sulfurous solution, .
. f ‘ .~4‘

Dilute sulfurous acid'solutions_may be produced by heating
3 grams of flowers'of sulfur.in‘a deflagrating spoon, Heat -
‘vuntil a bluish flame appea Thrust the spoon with the
burning sulfur into a gas :STf

o with distilled water. Place a glass ‘cover plate over the top

ecting bottle one- quarter filled

of?the bottle to prevent the loss of sulfur dioxide. ~After
. approximately one or two minutes, rémove the deflagrating
| spoon and shake the gas collecting bottle with the glass cover
plate, preventing the liquid from splashing out. -The sulfur

[N

S ~dioxide will dissolve in the water. The chemical reaction is:
o ‘ . S0y + Hy0 —3 HySO3

Water four of the five developing seedlings with 10 milliliters

of the sulfurous acid daily. .Then place the tree Seedlings

"in the fullrsun. The remaining seedling acts as a “control.

1

Decide on exactly what you are going to measure ‘to determine.

© : ) s - e AN . ' P o .

the effect of the acid on the plant’ This can be representgd

.Qt .~ by a graph where the measurement is plotted’ against time.
. ; Suggeséed measurements may be leaf width, leaf length height )
' of seedling, etc. Can you- now answer the question posed at

‘at the beginning of this activity.,

.....

.......

v

.....
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-

The type of #ndustry which first>called man's attention to the poten-

- tial destruction 6f plants by sulfur dioiide"was,the smelting industry. ™

Smeltirg companies produce metals from ores. One of the first pro—

cesses in removing copper from ores is to heat or roast copper sul-

fide. Note how sulfur dioxide is prodUCed from the reactlon below:

2 CuS + 3 0o —.) 2 Cul + 2 507

-In a forested area near Sudbury, Ontarzo, the damage caused by sulfur

emiss1ons was dramat1zed : Whlte pines (Pinus qtrob1s) quffered severe

.damage in an area of 720 square miles. . The vear]y loei in whlte p]ne

lumber was estimated to be $117,000.00,

_ _ \ /
Damage due to sulfuric acid mistq first makes its appeafpnge/on leaves

~ of trees. What one notices is d1st1nct punctate spots-on the leaves,

"This damage is aggrevated especlally during foggy weather and with

4 spongy layer .and f1na11y to the lower epidermis. The reaso

@

lants that have a limited cuticle on the upper epidermis Further

exposure o the sulfuric ac1d mist results in a progressiop from the

wpunctate spots tQ rather large blotches. 'This change is brought

about through a general cellular collapse that progressively moves
downward from the upper epldermls through the. pallsade layey, the

. for the

collapse in cellular structure is belleved to be due ta pla molysis.

-

Actlvity 2. What is. the effect of varlous air poll tants on

tree seed]1ngs°

Procﬁdﬁfe; 'Afte; obtaining;ten maple or nak éeedlings (eee
former act1v1ty), place large plast1c bags around tha pots
containing these plants. Arrange three sticks in tha pot to
support the bag so.that the plants are not cruqhed Alllbags
should be 1arge enough so that they can be closed at .the

top with wire t1es. Gas cylznde:s of sulfur dioxide, nitrogen
diogide, ethylene, etc., must be purchased next.-dWlth_the

--help‘of_a ruhber hose from ;hé gas cylinder, release the gas

.into the bags slowly and then close each bag with the wire

. -
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tie. Place all plants in 1ndirect sunlight at room temperature ‘
"..' C - for'two to three days. Examine the plants ‘each day and record

any changes.

Can- you-answer the question posed at the beg1nn1ng of this-

act1V1ty7 < L - . ; e

Nitrogen oxide. One of the major contributors of nitrogen oxide

pollutants in the air is the automobile.“NitrOSen oxide (Nb)iis“
praduced as a result ‘of the h1gh temperatures that are reached. in’ '
v ] | . an internal combustion engine permitting.nltrogEnﬂand_oxygen to
. combine 1n the following manner"

N2+02—>2N0

Nitrogen dioxide may also be produced. It results from a chemical

‘reaction between nitrogen oxide andgoxygen:

~ : ' 2N0+0‘-——>2,~N02 oL
Damage to leaves by n1trogen oxides is characterized by irregular
white 'or brown collapsed areas between the veins and near the

"margins of the leaves. This usually results in leaf fall

'395233. The source of ozone is not completely understood f ome‘
sc1ent1sts belleve that 1n the pfesence- of notrogen dioxide, dtmos -
pheric. oxygen molecules become activated from sun ght and form ' '
ozone (03).. Further, 1nvestigators ﬁave found“that there 1is usually
no'build-up of ozone unless other hydroca!_ons are present ; A com-

'{j binationwof nitrogen ‘oxides, ozone,- ! hydrocarbons4results in a l
| condition known as phétochemical mog . 'Another ingredient of this

photochemical smog is water porL

Ozone damage has main' been. identifaﬁd with commercial crops,"
The 1n3ury is manjfeésted in the 'leaves., It is characterized by

tippled effect on tobacco, spinach and grapes.

1
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© Wind”® carrying ozone and other oxidants. has been shown to be

S

I L‘
.responsible for the destructron of hundreds. of thousands of .

Ponderosa Pines (Pinus ponderosa) in.California. In the San

Bernardino and San Jacinto Mountains, 60 miles from Los Angeles
these beautiful trees are showing damage through needle loss,

‘The more resistant stands are 'weakened also. Being so weakened
they become 1ntolerant to bark beetle inyasion. Hence a secondary

effect is also producing a loss of many: Ponderosa Pines. -
Y

The primary site of 1njury from ozone damage in the internal
structure of the leaf 1s-the palisade 1ayer ’Cytological inves-
tigations reveal that the chloroplasts in the cells condense and

accumulate in one area of the Ppalisade cell, ThlS 1s followed

. by a collapse of the cell This is followed by a collapse of the

cell wall, This area becomes reddish- brown on the leaf sur face. -

When rather. large and discrete areas of palisade tissue become _

deterlorated, punctate spots appear at the 51te%

3 -~

Fluorine. Fluorine exists as am alr pollutant in the form of .

.industrial prbcesseS" phosphate rock processing, the production-
.of aluminum, 1rop smelting, brick -and ceramic production and’

_ fiberglass manufacturing . ‘ _ .

S

-

Unllke the other pollutants previously discussed, plants that are

s‘sensitive to fluorides than highly sen51t1ve plants, may: in

- fact, concentrate it in theixr’ leaves,3 Livestock feeding.on the

© REV:A:1

i 'contaminated foliage will‘concenﬁrate it in their boneS"resulting~'

in an aggrevated form of fluorine.”oncentratlon is Called fluor031s.

It is characterized by an abnormal calcification of the bones.
This ig” an excellent example.of how man's activities can have a
relatively unknown effect on pther living things. If further _f

emphasizes how interdependent living things are in an ecosystem.'

ihydrOgen flubride (HF). It entérs the air through the follow1ng - e

o



.- . | ® °
N 3 ] ' ?
i
K A o Q o oo,
r . < ‘ )
. ' D : . . Iy Y
Chapter 4 Air Quality and Vegetatlon _ _ : Draft T . .
\\\" \' . Fluoride in very low concentrat1ons, as low as- 0 l part- pbro‘“ ‘, . . X‘i
S~ o 2 . A
~ b11110n 1s ‘toxic to some plants. Examples of trees affected . 'ﬁV% .

~by fluorlde damage 1nclude prune trees, maples and_plnes, espec1a11y

"young Ponderosa Pines. Fruit trees affected show smalleroleaves,; 57- .

lower‘fruit yield, general dwarfing and early dropping of frnit. N s

"Injured tisshe begins‘at‘the tip'of broad leaved trées and thén o ;~J“¢

works its waycalong the margin toward the petiole as time progresses.r

o B
“ . -F e

Upon internal examination, a cross section of the leaf shows a s .

severe collapse and shrinking of all layers in the area of infection. - . -
ORGANIC POLLUTANTS. - o PSR R

» v .
B

This type of pollutant isuof a;hydrocarbon-origin; Its souxce is
" principally from the exhausts of automobiles and trucks. -Ethylene
(C Hé) has been studied more than’ any other hycrocarbon, especially
as it affects flawerlng plants. " For example, ethylene damage has
R been noted in orchids, azaleas, carnatlons and commerc1a11y im- ; _ ‘-“ . ‘_l

<. ' : portant crops such as tomatoes, peppers and cotton.' R L %

] . RS

Another organic pollutant is ‘referred to as, PAN, peroxyacetyl ni-

trate, It's structural formula appears below.- - . o -,

H O 0 ‘
. Coochew : o .
H-G-C~0-0-N=0 \ L, .
. v - N ‘ N .
- H . - |
P "~ PAN was the first phytotox1cant to be 1 olated from photochemical Colen
. T, smog.- Since it is considered to be one of the most active lngred-' -\:;aw

’ 1ents in.smog, it's effects will be noted in’ category 3 with smog. .-. " e
It is placed in this category since smog is a mixture of both .in-

; organlc and organlc components. o R .
COMBINATIONS OF INORGANIC AND ORGANIC AIR POLLUTANTS

Smog is varlously deflned Actually any noxious mixture placed

3

_into the atmosphere as a result of man's activitles that is a

combinatlon of gaseous;ﬁsolid and 11quid oomponents may be K R SRR,

“
. L]
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&

considered smog. One type, sulfur swop, results {ror a nixture

- o

of burned soot, sulfur dioxide and water. The primarv contri-

butor of this type of smog is from the burnine of coal and fucl

B

“oil. .

" o N

\

Y

Photochemical smog made it's appearance with the increase in the

- .

numbcr of automobiles on the road. The terr photocherical smoe

is derived from the fact that the presence of sunlipht is neces-.

.
o

sary to cause various components of the atmosphere to react to

produce Yhis type of smop. It's formation begins with the pump-

ing into the atmosphere of large quantities of nitric oxides from

. .

automobiles. The nitrogen oxides react with oxygen to produce

ozone and nitrogen dioxide. Other hycrocarbons froit automobile
exhausts react with nitrogen oxides to produce secondary pol-
lutants with the help of sunlight. These include formaldehyde,

arolein and pe;oxyacetyl nitrate (PAN).

In addition, carbon monoxide,.water vapor, sulfur dioxide,
hydrocarbon frapgments from incompletely cor?ﬁsted fuel, volatile
’ '

“hydrocarbons evaporated from gasoline, lead, boron and bromine

- . ’ : .
may be added to the components already placed in the air fror.

1y

automobiles.

Two of the coﬁponents of smog have been extensively studied.

' These are ozone and PAN.  Since ozone has been referred to

eérlier. PAN wi.l now be considered.

REV:A:1 . -135~
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1

PAL is extremely toxic to small plants with younp leaves. il

most noticeable. effect produced is the hleachineg and pelazin. of

of the leaves. This is especially noticeable on commercial }v.if+,

v

plants.such as spinach, lettuce and tobacco. Presently broad-

leaved vegetables cannot be cormercially grown in the sroe %T’CTF<\~ /
|

3

Los Anreles basin. . ’ : \ e

a

A nurmber of years apo a research project invelving citrus fruit
trecs and smog was performed in the lLos Angeles area. Two.areas

of legmon trees were pgrown on a test plot. One group was grown
[ ’ “ ' .
. in the open air where smog appeared nearly egﬁiz day. A similar .

’ : number wds grown in the same area in a plastic greenhouse sup-
plied with filtered, fresh air. The lemon trees grown in the
open produced 43 per cent less fruit than the filtered air '

sroup. The smog-affected lemon trees were also characterized by |

»
an early loss of leaves and smaller fruits. -

-

Leaves are among the first to manifest the effec?/of smog in-

¢ }ury.‘ One notices a banding on the leaves. The banding has a

’

silvering, palzing or bronzing ‘appearance. On. the younger leaves,

the injuty is near the leaf tip or banding may appear in the k

.. middle of the leaf. With increasing age,’the injury moves toward

_the periole. 

PAN injury affects the spongy cells in the area of the stomate.

.

. These spongy cells become plasmolyzed and the éhloroplasts lose 'Y

COANEED | . =136~ ‘. .
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Chapter 4 Air-Qualityvand"VegetatiQQ ' ' . Lraft

their inéegrity'and collapse. « ' .

'

Secvondary injury'may follow with those trees, that arc only

slightly damaged by photochemcial smog. A gencral weakenin:.wav
make the trees more susceptible to insect attack.

1 . g

Trees’, along with othervvegetation,iare extremely important.pnot
'~on1y because of their aesthetic.beédty. procducticn of oxyern,
. N -«
‘etc., but for another significant reason. Leaves are modified for

. a

the removal of gases in addition to other functions such as car-

bohydrate manufacture. Most of ‘the atmosphetic pollutants dis-

- appear after a period of time. We do not know how they are removed.

N

“One theory is. that plants: especially the leaves of plénts, may,

~3

.

o by some mysterious procéss; cleanse the air. How this is accom-
" plished is not known. Therefore, any destruction of trees and
other forms of vegetation may be a serious move on the part of

v

mankind. Maybe his demise!

‘ . ! '_.

we usc to demonstrate and quantify air pollution?-

o

Activity 3. How can we determine the quantity of particulate .

_air pollution over a given period of time? '

AN ? . . . .
Procedure: Visit a wooded area or trees found on the school ‘

- grounds and designate a few broad-leaved trees to be the -

test trees.

REV:A:1 _ | -137- .
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. . o .
Leaves from thesé trees_should.be accessable to the étudents.

-

Approximately three leaves from a given tree arec selected.for

~

study. qu.identifica;ion,bpaper clips are.attachcd so that
/
tﬁey hang between the blade and the:petiolar attachment to
the stem. Wipe the blades of these .three leaves ‘clean with
- o

. . tissye paper. Be:careful not to damage the leaf. The leaf

should be wiped as clean as pqssible. - o ; -

P

- Aftcer one week, return to the same three 1eave§ with three

pre—weighedAfiltér papers. With one filter paper forﬁeach
o _ ‘leaf, wipe the leaf as élean as you can and place the soiled

filter papers into sepérqte ﬁlastic baggies. . Upon returning

to the classroom, reweigh the filter paper and record df- -

‘ferences: in weight, After foufswéeks a graph (See Figure 1)
. , . : v
may be plotted which gives the student some idea about th

o

: & . : )
. extent of particulate pollution in the test ,area over a perfod.

" of four weeks (or morqg; ' . '

Weight * -, . ) '
(0.01 gm) °
T T
. . e 1 2 3 4
Time (Weeks)
o, Figure 1
RTV:iA:] -138-
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You may initiate some of the following questions which mav

~

arise from the data: Is the air.quarity different in different

. areas of the city (or country)? What indgstries ncarbv may
’ ' ) * . ‘ \ ) : ' . .
‘ be responsible for the colletted particulate matter? UVhat is

- . - the effg&; of particulate matter on trees? Uoces particulate

AN matter air pollutidn vary during the day? during the scason?

”

2 How relaible are the collected data? Can you deterrinc .

'mqthemﬂticallyifrom;y0ur data how much particulate matter

. }i falls on-a square foot in one'year at the collection site?

. ™~ ,
We hope that you have become aware of the potnetial danget of

various air polIhtangs as' they affect trees, and that you partici-

pate in many of the suggested activities and even take part in

helping to identify aﬁd.work toward redUcinp air pollution. Your

.

*

. : . “oncern may affect your fubure of mankind.

" I1. Bibliozraphy > o .

v @

mThe Effect of Smoke and Cxhaust on Plant Growth,"

‘Aheles;-Ann'L.,

The Science Teacheré Vo]. 39, (March, 1972), onp. 65-67.

“ °

K Brodine, Virginia, Air Pollution, Harcourt Bfatgkﬁovanovich,.an.

‘ .. . y New zork, 1973, -

Masénx‘William”HL and Folkerts, George W., Eévironmental.?roblems, .

‘ <o

‘ | . William'C. Brown Co. Pub., Dubuque, Iowa, 1973.

o peviazl Y ©-139- .

K]




. o _'  '8

Chapter 4 Air Quality §E9 Vegetation B ’ o hraft
— o ' :

loran, Joseph M., Morgan, Michael.D. and Wiersma, James H{, An o

.

~Introduction to Frivironmental Sciences, Little, Brown and Co.,

'.Bosﬁﬁn, 1973.

Turk, Amos, Turk, Jqﬁathan, and Witte&m;Janet Ti; Lcoloay, Pollution,

.Envfronmenﬁ; W. B. Saunders Co., Philadelphia, 1972.

Inited States Department of Health, Education, and Welfare, ‘Public

.Heaith Service, Environmental Health Service, National Aig Pol-

. ' ° / > .
lution Control Administration, "Air Pollution Injury to Vegpetation,’

Raleigh, N. C., 1970.

REV:A:l . -l40-
-, # ) .

‘. L . . -

——



v

.



. - . ' - o/. .
1‘- . . Chapter 5 T Draft

] v .
I, Introduction - .
, ) - . o ) o
- . .One mav ask: "When is a plant a weed?" and, <''Whv investigate
4 e ) . '/: .
environmental stud#es?" The chapter will be A

a

. " weeds as a topic in

7

5 ’ - ;;f/
devoted to ahswering these two questions. Let us begin by //%/ '

v _ . . . //// £
e answering .the second, question first, . o Sy
. v R . . ° ) . A

‘ : . Somgthing‘toaay is considered environmentally impottant if it:

1) 'is obnoxious ahd, 2) intérfers with man's activitieé,»and_
s activities.- A weed, as it is generally"

3) results from man
. ...

t
L . *  understood, fits in théSélchtégories. If you héve ever tried to -
‘‘maintain a- beautiful laﬁn'or attempted fO'grow a small garden, -
. . . - N .
L LY . . . . . )
' you can well understand the noxious and‘unsightly nature of a .
. . . . B :

; ' . ‘weed. e ' .- o
- c 4 . - . . o
L) PRl

. N . . . - . X . .
. If one were to ask what is a weed, t /ﬁést common definition
o ) St .

-

4 o

o ' ST given is, "A plant that rows a place that you do not want
. _ - g .

it to grbw.V. Thi§‘déf ‘tion implies a "will" on the pért.of_"

the weed to grow-4n an area consideféd iﬁporﬁant. Considers a

. - weed defi éd‘as a piant'which has a wide rahge of adéptqbiiity% o

-~ This portion oflthé chépgef will éemonstrate tbat this is a

.~ -

valid definition. - In the exercise that. follows, we will measure .,

- . Y
N "

. » X -~ ' e S . . -
7 T some of the environmental ceonditions in which weeds grow.. - =
. s . .. ! o
[ o, - : ' o e
_ Weeds are -encouraged to grow as a result of man's activities., . .-
. . » . . , : R R

Let us_look'at é_small vegetable garden\ -To begin a gardeny

s R you must first turn up the soil. This :esulté'invlight .' ’ “;
REV:A:1 : . -141- ~
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exposure to many weed seeds. They then begin to gérminate
- Some ‘weeds . in’ which germination is initiated by a. liﬁht .tteatment

) "include mullein;(Verbascum),.dock (ngg§)~and primrose (Oenothera).
In the garden;'the weeds compete'with thelvegetables-fgr
',' : . nutrients; Water “and space. This may lead to a lower'yield from -
| the vegetable. . I ) | "?
vWith the lawu,iweeds may be encouraged by: 1) notqcutting the-

- (3

lawn at regular intervals 2) by not removing thatch (which .

&contains many weed seeds) during the spring and¢a3) by not , " o
: R ) .
N o :
Temoving weeds from the lawn., ' A ‘ T

., . . - cos

N 'JI\\ Materials & Methods
To begin, an old field with weeds in it, must be used as an -

’
area from. which to collect data. This old field can take on . _ ‘H‘ *

' . many forms It might be a vacant lot a recently plowed weed—
'covered field or a well established old field With pioneer trees . T -f.

’found init\ - R | ' ;_' ‘ " - ': " ]
On the‘first v sit to the old field, the studenté should do a . S o
‘{ ' 'visual surve;'no ing the varigtion in ve?etational types, slope
| ‘of the land and the orientation of the field with reSpect to 'f """ j..
possible influencing factors. The sxudents should be encouragedv
‘to name any‘of the weeds that are familiar'to them.__.. |

Garden'shovels or some other digging implement§.should be

4
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© ;"

provided . for each student or to. the team captajin if the.El%ss is

large. Bags are needed for collecting soil. T

. = . . , 5‘ . P
< : 3"

Upon visiting the old field, a spec1ﬁ1c weed (goldenrod dandelion,

etc. ) should’ be qelected for the 1n1tial studv. This weed should
be common and found in different areas of the_oldﬁ?ield.
.Demonstrate to the'students hou soil samnles'shguld be removed
s from around the Weed«‘ Instruct.the students"(or teams) to
- ,
disperse throughout the old field in sgarch of the same weed to
o
S collect;s011 samples from around:Shis weed.
e

. To collect the soil sample, you must first dig beneath or
adJacent to the root system.f Fill the "baggie" gpproximately
one—third full of ¢oil. The top of the "baggie must be twiste .
'and tied with a~wire-reinforced paper tefe’ to preyent loss ofbi

--. mpisture. One of the weeds'should also be taken back_to the lab

for.identificetion;.

.students should determine the pH and the moisture content of

¥

. the’'soil. They will also wish to identify the weed. For the
.. . . . R . . .. .

nen-taxonomist,'a‘preferred text is one which is very easy . to

-

use because of a large: number of pictures.. This is a E;emendous- '

aid to identification. The spiral bound. manuaI 'How to,Know

the Weeds" by H. E. Jaques, is.syeh a text. The key ‘is

‘e

REV:A:1l ' '"I_ e L o
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i

published by the William C. Brown Company in'bnbuque, Towai

To-determine the pH of the.soil in whibh the weed grows, 7Le
following procedure should be followed. Fill a 250 ml. béaker
with 200 ml. of distilled water. Add approximately 25 grhms of

’ soil to the .wdter and stir with a glass stirring rod Sqir for

rd_, L.

about one minute and allow about 5 minutes for- the 1arge/particleq ¢

. of the suspension to settle. .The mpper portion of the s’Spension .
-abore thewsettled material should be'relatively clear before
continuing. Immerse either the probes of an electronicpr' ’
meter or a strip of pﬁ paper into the relativelp clear fpper ‘F:ﬁ

ed, care

.,portion :f;theﬁlidhid. If an electronic pH meter 18 us
should be” taken not to immerse the probes into the set led
material.' The pH may be read directly on the scale of| the pH

' meter. Paper strip determination is 1ess accurate/th the.meter,'

This is because the pH paper involves a judgment on t e part of P

the student when comparing colors. ' ; o /‘

Readings on pH should be placed on the blackboard ther all
the pH readings are recorded the pH range for the weed should»
be entered onto a master-§heet. A.suggested master heet'is

shown on page 146 -

500 ml beaker to the nearest 0 01-gram. Next fil the beaker

o i ;

S with the remaining spil from the "baggie . Make sure all of

REV:A:1  ie144-
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ot ”,the-soil is removed from the 'baggie''. Determine the weight of -
. the’ beaker and the soil. Thengdetermlne the we1ght of the anf?
alone.. See relationohlp (1) below. . - | "_ .
’ f) : ' (D Welght of soil an9 beaker - we;ght of beaker = veight of
‘ . ol i f / o | ‘v f |
. Plaee the heaker.with the soil, in an dven~§et at_55OC.'Fnr
2& hours .to dehydrate the 'soil aample; After 24lhoura; '
’ remove the beak%r and soil frOm“the oven and re-weigh bethe
z Determine‘the‘weight of the dehydrdted:soil from the =* - .
. . ;v‘. _ ;relat}onahip‘belowrh | | ; |
(?) Weight of dehydtateéﬁaoif and'beaker'— weight of beaker ='
_ : . | weight.of dehydrated'sdil.= R o ' | ‘={
- \"_ ° Next determine the loss.in weight (due tovthe‘evaporatidn ; ‘
‘ ) _ of water) frem the hea;ing of the 3011 See relationShip .
- .(3) below. L '. T . .
) i o ~- 2 o N )
: “ . S ,
< (3) Welght of 5011 - weight of dehvdrated soil = loss in weight.
v | .To determlne the percentage of water content 1n‘the 5011 <
. !".~ | 3‘ , -;ampLe,_lnsertmxhe data into the formula belowrp_‘_ . |
Y] Percent'water:eontent = . ‘loss in weight ’X ld o | e ’
. AR . weight of soil,.; .0 _ e
‘ ] An example may 1llustrate how the soil moisture content -a“. R h ;T
- | ’ 'v? "h " ‘ ; . ,‘can be‘Qeterm;ned, ‘A 5011 sample was raturned to the lah .
o . . . ffbm.the reot aystem'of Polggpnum pensylvanicun.- After ' ) (A '.'
-_‘:ﬁ . | A:~‘ o : . X | : P . N
i— : ‘..REV':A':l'.‘_ | R ,'-145-"4 T E ’ o “
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the PpH was determlned)\i;;oo ml. beakKer was w 1ghed and = :?&g:

it's weight was ‘found tobe 179.66 grams.- When' ‘the 3011 . ,J“é"
. . A\’. ’ ? oL,

wad added-to the beaker, the combir welght was 3Q1. 9h ) : S e
I TES !

'grems. Using relationship (l), the welght of the or1g1n11~f

i .o

soil sample c011ected was 122, 30 grams.! . : ‘i | V!

. . 30,l.96 grams - 179.66 grams = 122. 30 g.ram,s' - Lo ﬁ\;
T - [

After drylng in the oven for 24 hours, the welght of the 'ﬁ~'“ t“‘5_%‘

dehydrated soil can be determlned from relatlonshlp (2) 5 ?»; ﬁﬁ

295.51 gram; - 179.66 grams = 115.85 grams = * - 'if."

, . | . . L | ) rﬁk{

: ' The l.bs‘s of weight d.ué to the ‘evapora.tion_ of ‘wa_,ter is ‘ o T *?{

S thqrefore '6.45} "grerps‘... This was éomputed"frorr.x 'felatioﬁSHip ' . ‘( ‘“‘

: 122.30!grams 115 85 grems = 6 45 gramsa ' i f _ b';;?f

-Relationship (4) is used.to determine the percentage of

'

"+ % water content. f:om the 5011 sample,: ' S L igﬁ
M ty ° i : . -9 R
~ 6.45 gams ~. - ot L
3 . : ﬂfams .X. 100 = ,5'..3% - - - s : *

S 122,30 grams ¢ PR
) " The students should be encouraged to make ,pH readings and | .ﬁﬂﬁt;
;" soil cdllections from other weeds, entering the data they _;«i? .
. . ‘ ‘ o S . oo ) \ ’ - ) v l\.r 1;.?‘
! found into the master data sheet (See page 146 ).  ~ . - . ", a}@;
“.~Seme;students or teams might be direeted_to obtain data on {“ . el
. : . - : B : LI . : ’ . §
. - 14
\ o -t e e o
< ) * .
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pH and soil water content for those plants the students
would not consider weeds in the old field. Enter these

. : data also in the master data sheet.
. ' §

After collecting data for 10 to 15 plants (the number
: depeﬁding‘on the diversity of weeds in the old field,

time, etc.), several questions need to be considered:

LY .

(1) Is there a relationship between those plants with
a relatively wide range in-pH and §oil_moisthre
coptent and their distribution in the old field?

‘ : -+ (2)  What relationship, if any, is theré'between those
- ‘plants with a narrow_fénge in pH and soi; moisture
content and their distribution in the old field?

: , - (3)  The definition proposed in:the earlyipaft_of thié
" . ﬁ .‘ Ehapter was that‘Q weeq is a\ﬁlant Which has a wide

ranée of adaptability. Do.fhe-resultg obtained

. _ ; . . suﬁport th;s dqfinition?

(4)  What problems do you see with this definjtion?

Vo (5) What other environmental factors could be investi-
[} .t ° . o ) .
. & . - Y : gated to’sUpport the proposed definition of a weed?
7 . ._ K e - (6) .Are there any characteristics about any of the weeds

themselves which permit their p?pulaﬁions to be

extensive?

) . (7) 1Is thére a plant family which contains a high degree

0 e
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of weedé? What ar; the reasons for y%ur answer?
*(8): A;e tﬁe weeds investigated témporar§,6r pe;manent
memhers of the old field?
. (9)  Of what value.to the biotic community are weeds?
(10) Are there weeds which are considered beautiful?

. A
By whom? For what reasons?

3

-In addition :to being adapted to a wide range of environmental

conditions, weeds have also evolved diverse reporductive techni-
PR - 0 .

ques. Many weeds reproduce vegetativelv. Grasses, such' as

]

crabgrass (Digitaria sanguinalis and D. ischaemum) spread by

.stolons., Field onion and/or wild garlic (Allium vimeale)

reproduce by forming terminal bulblets which fall to the ground

and grow. into new plants. _ o

.

Sexual reproduction in weeds resuits in, the production of high
numbers of fruits and seeds, For example, seeds produced in one
season have been counted for some weeds: black mustard

(Brassica nigfa)'58,363; fleabane (Erigeron canadensis)- 243,375

and amaranth (Amaranthur graecizans) 180,220. Additionally,

many sceds are capable of germinating after being buried for 20

years.

1

" In addition to a large proliferation of seeds and fruits, many

of the propogules possess structures for diébérsal, especiglly

REV:A:1 ‘ L-149-
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L .
the fruits. Modifications for wind dispersal are exemplified

by the milkweeds (Asclepias sp.), dandelions (Taraxicum sp.)

and thistle (Circium ERL).Z Hooks and spines on some fruits

provide for thé“attachment of the fruig to, man and other animais.

These.structures may be found in the fruits of cockleburs
(Xanthium sp.), beggar-ticks (Bidens %E;), burdocks (Arctium sp.)
- N : s

and tick trefoils (Desmodium sp.)

\

Finally, man has carried seeds, fruits and whole plants (as
crnamentals or inadventently) across natural barriers such as
f oceans. With no natural enemies they usually spread rapidly.

Weed pests in this group include bindweed (Convolvulus sp.) ,

sow-thistle (Sonchus sg.),‘peppergrass (Lepidium sp.), sheep

sorrel (Rumex sp.), crabgrass (Digitaria sp.), plantain

(Plantago sp.), wild carrot (Daucus sp.), dandelion (Taraxicum

sp+), and poison ivy (Rhus sp.).

°

The préced;ng four paragraphs should suggest many in;eresting
investigations for motivated learners. We cbse with a -specific
example of the use of a weed to study previous and ‘extant

environmental conditions.

.-

Ragweed, Amvrosia sp., grows only in areas where the soil has

recénfly been disturbed. Ragweed pollen is very stable and

R

.

persists for yéars in soil and in sedimefts in bogs, marshes,
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ponds and lakes. >
Previous land use can be directly:cbrrelated to the amount of
ragweed pollen present in the various layers of core samples of
N . . ¢
* ' . soil or sediments. If a guide to the microscopic identificetion
< ‘ .
M ]
v = of pollen is not availabie, find a ragweed plant and collect

.. some pollen in a small bottle. This will serve a% your ''matural

reference guide' to theridentificat;on of ragweed pollen.

. . » ) .
. - ‘
. -

h )

Extant conditions can be gtudied by Eon&uctiné density studies,

. . -

o _ of the ragweed plants_and by determining airborne and soil

- 0"

surface pollen,dénsities.
. . . *—\ »

- N ' . . . ) .
: The results of these investigations can be compared to local

° . - “

.
. L}

. e 0 -

*. . history records to establish -patterns of -land use.

Althdugh weeds are considered obnoxious by most individuals,

o wephope‘that a new apprecilation be extended to the "weed".
That is, that we recognize the ability of the plant to enduté

a variety of environmental situations and yet carry ‘on it's .

life functions..
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