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DELECTUS SEMINUM, BROOKLYN 1931 

List oF SEEDS OFFERED IN EXCHANGE 

These seeds, collected during 1931, are offered to botanic 
gardens and to other regular cor respondents : also, in limited 
quantities, to members of the Brooklyn Botanic Garden. 
They are not offered for sale. 
An asterisk (*) indicates seeds collected from wild plants. 
Applications for seeds must be received not later than Feb- 

ruary 28, 1932. 

DICOTYLEDONES 

Acanthaceae 266 Araliaceae 227 

Acanthus Aralia 
ongifolius Poir. *hispida Vent. 
mollis i 1 

Aizoaceae 84 

Mesembryanthemum 
cordifolium L 

Amarantaceae 79 

Alternanthera 

Celosia 
plumosa Hort. 

Gomphrena 
obosa L, 

Telanthera 
polygonoides Mog. 

1s 
atropurpureus Hort. 

*nudicaulis L. 

*racemosa L. 

Aristolochiaceae 74 

Asarum 

*canadense L, 

Asclepiadaceae 248 

sot sals 
*amplexicaulis Sm. 
*incar nata L. 

Vincetoxicum Pers. 



bo 

Balsaminaceae 168 

Impatiens 
*biflora Walt. 

seabrida DC. 

Sultani Hook f. 

Basellaceae 86 

3asella 

Pare 

cae 

ied HBK. 

(tubers) 

Var. alba 

Berberidaceae 93 

es sel eg 
*thalictroides Michx, 

Boraginaceae 252 

Anchusa 

officinalis LL. 

fechium 

vulgare L. 

M yosotis 

‘laa Lehn, 

Nonnea 

rosea (Bieb.) Fisch. & 

Mey 

Cactaceae 210 

Opuntia 
*vulgaris Mall. 

Campanulaceae 276 

Campanula 

bononiensis L. 

carpatica Jacq. var. alba 

cenisia LL. 

latifolia L. var. eriocarpa 
DC, 

latifioha L. var. macran- 

tha Sims 

Jasione 
eas ies 

Platyeodor 

ne DG, 

Specularia 
*perfoliata (L.) A.DC. 

Capparidaceae 107 

Cleome 
graveolens Raf. 
graveolens var. 

tha ‘Turez 
graveolens var. spinosa 
graveolens var. violacea 

Polanisia 
trachysperma T. 

macran- 

& G. 

Caryophyllaceae 87 

Arenaria 

*caroliniana Walt. 

liniflora L. 

stricta Michx. 

Cerastium 

*arvense L. 

Biebersteinit DC. 

Thomasi Ten. 

Dianthus 

alpinus L. 
caesius Smith var. grand- 

iflorus 

liburnicus Bartl. & 

Wendl. 

superbus L. var. speci- 
osus 

“Sweet Wivelsfield ” 
tymphresteus Heldr. 

park 
Gypsophila 

fratensis Hort. 
perfohata L. 
repens L. var. 

& 

monstrosa 

Corona 1d, r Desk. 

los-Jovis Desr. 

eee Fisch. 
Silene 

acaulis L. 



re aeaen Jacq. 
ria 

latifolia ae & Rendle 
maritima With. 

Zawa dski1 Herbich 

nic 
prolifera (L.) Scop. 
axifraga Scop. 

Viscaria 
vulgaris Roehl. 
vulgaris var. splendens 

Chenopodiaceae 78 

Atriplex 
ee Vateenastara 

(L.) Gray 
Chenopodium 

onus-Henricus L. 
virgatum Thunb. 

Cistaceae 193 

Helianthemum 

*canadense Michx. 

violaceum Lange 
Hudsonia 

*ericoides L. 

Compositae 280 

Anaphalis 
*margaritacea Benth. & 

oe 

Antenna 

Salenicrsitileate Rich. 
Anthemis 

tinctoria y, 

Arnica 

foliosa Nutt. 
longifolia Eaton 

Arteinisia 

Purshiana Bess. 

vulgaris 
Aster 

alpinus L. 

Amellus L., 

eat var, 
orge’ 

ee var. 
ushion ” 

Scorditolae IE, 

“ King 

“ Mauve 

Farreri Sant 1 & Jeffrey 
*laevis 

subcaerul leus S. Moore 
*tenulfolius L. 

Bidens 

*comosa (Gray) Wiegand 
grandiflora Balb 

Buphthalmum 

speciosum Schreb. 
vacalia 

suaveolens L. 
Calendula 

fulgida Raf. 
stellata Cav. 

a 

Chrysanthemum 
ae ta Gitrey..) 

Pari henee Ge. Bernh. 
Chrysopsis 

*falcata (Pursh) Ell. 

cus 
Benedictus L. 

Coreopsis 
grandiflora Hogg 
lanceo ata 
palmata Nutt. 
verticillata L: 

Cousinia 
Hystrix GG. AvsMeys 

Dimorphotheca 
pluvialis ae ) Moench 

IXchinops 
sphaeracesusie IDs 



Erechtites 

*hieracifolia (L ) eo 
Erigeron 

corymbosus Nutt, 
speciosus DC 

Eupatorium 
coelestinum L. 

*hyssopifolium L. 
‘pubescens Muh. 
*purpureum L. 

*maculatum L. 

*trifoliatum 

*urticaefolium Reichard 

*verbenaefolium Michx. 

Gaillardia 

pulchella Fouq. 
Helenium 

“ Riverton Beauty 

* Riverton Gem’ 

tenuifolium Nutt. 

Helianthus 

angustifolius L. 

annuus 

Maximilian Schrad. 

orgyalis | 
Helichrysum 

bracteatum (Vent.) 

_ d 

Helhopsi 
fy ies (le) Sweet 

Hieraciun 

ane (Wailld.) 
Hornem. 

*venosum L. 

Tnula 

squarrosa L, 
Beta 

*amplexicaulis Nutt. 
Leontopodium 

alpinum Cass. 
Melampodium 

perfoliatum HBK. 

Mikania 

*scandens 

Picridium 

vulgare Desf. 

(L.) Willd. 

Pluchea 
*camphorata (L.) DC. 

Rudbeckia 

maxima Nutt. 

occidentalis Nutt. 

speciosa Wend 
subtomentosa Pursh 

Senecio 

*aureus | 

Clivorum Maxim. 

macrophyllus Bieb. 
orientalis Willd. 

Silphium 
laciniatum L. 

ee Le 
Solidag 

eee ia 

*caesia L. 

Cutler1 Fernald 

*juncea Ait. 
* macrophy oe Pursh 

*nemoralis A 

*puberula Nutt 
*rugosa Mill. 
*sempervirens L. 
*tenuifolia Pursh 

laevis var. alba 

Vernonia 
*noveboracensis Willd. 

Zinnia 

multiflora L. 

verticillata Andr 

Cornaceae 229 

Cornu 

ian sis 1, 

Crassulaceae 115 

Sedum 

album 

Eilscombinnan 

elongatum Wall. 

Fabaria Koch 

Praeger 



Cruciferae 105 

Alyssum 
dasyearpum Steph. 
saxatile L. 

Arabis 
*laevigata (Muhl.) Poir. 
*lyrata 

Berteroa 
incana (L.) DC. 
ile 
*edentula (Bigel.) Hook. 

Erysimum 
asperum DC. var. per- 

nne 
pachycarpum Hook. & 

Thom. 
Tberis 

amara L. 

Cucurbitaceae 275 

Echinocystis 
lobata (Michx.) Torr. & 

Datiscaceae 207 

Datisca 

cannabina L. 

Dipsacaceae 274 

Cephalaria 
ambrosioides R. & S. 

epee ReCE eS 
Dipsac 

arin 1 

Scabiosa 

amoena Jacq. 
caucasica Bieb. 

Droseraceae 112 

Drosera 

*longifolia L. 

Ericaceae 233 

Chimaphila 
*umbellata (L.) DC. 

Euphorbiaceae 147 

Euphorbia 
marginata Pursh 

*polygonifolia L. 

Fumariaceae 104a 

Corydalis 
*sempervirens (L.) Pers. 

Gentianaceae 246 

Gentiana 
*Andrewsii Griseb. 

Nymphoides 
peltatum (Gmel.) Britt. 

& Rendle 

Geraniaceae 129 

Geranium 

*maculatum iy, 

Hepeneaceme 187 

Ascyrum 

*stans Michx. 
Hypericum 

a Ben ee ove BoP: 

til fet ilum 

Labiatae 254 

Collinsonia 

*kcanadensis L. 

Elsholtzia 

cristata Willd. 

pulegioides (L.) Pers. 
Hyssopus 

officinalis L. 

Leonurus 

Gardiaca de: 

Marrubium 

schy1 Boiss. & 
Hohen. 

vulgare LL. 



Monarda Desmodium 
didyma L. var. rosea *canadense (L.) DC. 
fistulosa L. *Dillenu Darl. 
mollis L. Genista 

Phlomis dalmatica Bartl. 
alpina Pall. pilosa L. 
tuberosa L. radiata Scop. 

Salvia sagittalis L. 
acetabulosa L. Lathyrus 
jurissicil. Kosan vernus Bernh. 
pratensis L. var. Baum-  Lespedeza 

gartenil *angustifolia (Pursh) Ell. 
Sclarea L. *ceapitata Michx. 
splendens Ker-Gawl. *violacea (L.) Pers. 
virgata Ait. Trifolium 

Satureia alpestre L. 
hortensis L, : 
montana L. Linaceae 132 
vulgaris (L.) Fritsch Linum 

Scutellaria africanum L. 
canescens Nutt. narbonense L, 
peregrina L. perenne 

Stachys usitatissimum L. 
grandiflora Benth. 

*hyssopifolia Michx. Lobeliaceae 276a 
officinalis (L.) Trevisan Lobelia 

Trichostema *eardinalis LL, 
*dichotomum L. ara: Li, 

Leguminosae 128 Lythraceae 216 

Amphicarpa Cuphea 
*monoica ((L.) Ell. lanceolata Ait. 

Apios procuinbens Cav. 
*tuberosa Moench Lythrum 

3aptisia Salicaria L. 
Tiimerotia. (b.): RR. Br, Salicaria var. roseum 

Cassia 
*Chamaecrista L. Malvaceae 175 
*nictitans L. Anoda 

Crotalaria hastata Cav. 
*sagittalis L. Hibiscus 

Cytisus militaris Cav. 
multiflorus Sweet Moscheutos L. 
mieticans. bi: Moscheutos Hybrids 
praecox Bean trionum LL, 



Kitaibelia 
ene Willd. 

Sidalc 
om a A. Gray 
neo-mexicana A. Gray 

Melastomaceae 223 

Rhexia 
*virginica L. 

Nyctaginaceae 80 

Mirabilis 
Jalapa L. (red) 

Onagraceae 224 

Epilobium 
*angustifolum L. 
*coloratum Muhl. 

Drummondii Hook. 

ietinGOsae a: 

speciosa Nutt. 

Papaveraceae 104 

Argemone 

Barclayana Penny 

Glaucium 

flavum Crantz 

Papaver 
alpinum L. 
Heldreichii Boiss. 

lateritium C.. Koch 

Sanguinaria 
*canadensis L. 

Phytolaccaceae 83 

Phytolacca 

*decandra L. 

Plumbaginaceae 238 

Acantholimon 

glumaceum Boiss. 

Armeria 

pungens Hoffm. & Link 
vulgaris Willd. 
vulgaris var. Laucheana 

OSS. 

Welwitschii Boiss. 

Statice 

incana L. 

Polemoniaceae 250 

_ Gilia 
aggregata (Pursh) 

Spr 
aie Dougl. 
tricolor Benth. 

Polemonium 

reptans 

Polygonaceae 77 

Antigonon 

leptopus Hook. & Arn. 
Eriogonum 

Spire honr: 

Polygonella 
Fartictlata (ls)eMieisn. 

Polygonum 

Auberti Henr 

Baldschuanicum Regel. 
cuspidatum Sieb. & Zucc. 

re cae iby 

Portulacaceae 85 

Calandrinia 
erandiflora Lindl. 

Portulaca 
grandiflora Hook. 
marginata. HBK. 

Talinum 
patens Willd 

Primulaceae 237 

Anagallis 
arvensis L. 

Lysimachia 
punctata L. 



*quadrifolia L. 

‘Merrestris (Lz) bor. 

Trientalis 

*americana (Pers.) Pursh 

Pyrolaceae 231 

Monotropa 
*Hypopitys L. 

Ranunculaceae 91 

Aconitum 

Fischeri Reichb. 

Actaea 

*alba (L.) Mill 
*rubra (Ait.) Willd. 

Anemone 

baldensis L. 

parviflora Muichx. 

Palsetilia: 1. var: abs: 

sibirica L 

sylvestris L 
Anemonella 

*thalictroides (L.) Spach 

Aquilegia 

*canadensis ve 

chrysantha Gray var. a 
chrysantha var. nana 
vulgaris L. 

Cimicifuga 

dahurica Maxim. 

racemosa (L.) Nutt. 

Clematis 
integrifolia L. 

Jouiniana Schneid. 
Campanile 

i oe Ait, 
Copti 
jee (Oeder) 

Fernald 

‘C. trifolia of auth.) 
Delphinium 

erandiflorum L. 
erandiflorum var. 

Maackianum Hort. 

tatsienense Franch. 

Iba 

Var. 

album 

Paeonia 

corallina Retz. 
Ranunculus 

Mcgee nan Britton 
septentrionalis Poir. 

are is a 

*dioicum L, 
*polygamum Muhl. 
squarrosum Stephan. 

‘Trollius 

asiaticus 
chinensis Bunge 

europaeus L 

Resedaceae 108 

Reseda 

alba L. 

lutea L. 

odorata LL. var. grandi- 
flora 

“ Sutton’s Giant’ 

Rosaceae 126 

Agrimonia 

*oryposepala Wallr 
ey ere Mill. 

Geum 

*rivale L 

urbanum L. 

Gillenia 

*trifolata (L.) Moench 

Potentilla 

atrosanguinea Wall. 

scat ha ‘Trev 

Miss Wilmott” 

Nuttalliit Lehm. 

recta L. 

recta var. sulphurea 
rupestris L, 

viscosa Donn. 

Rubiaceae 270 

Houstonia 

*caerulea L. 



Mitchella 
*repency le 

Rutaceae 137 

Dictamnus 

us 

albus var. rubra 

Sarraceniaceae 110 

Sarracenia 
*purpurea L. “ floribus 

vis” 

Saxifragaceae 117 

Heuchera 
*americana 

hispida Pursh 
Mitella 

e 

“*cordifolia ibe 

Scrophulariaceae 257 

Antirrhinum 

ambigua Murr. 
viridiflora Lindl. 

Erinus 
alpinus L. var. albus 

*pauper cula (Gray) Brit- 

Cus 

officinalis L. 

Linaria 

*canadensis (L.) Dumont 
Pedicularis 

*canadensis L. 

barbatus Nutt. 
barbatus var. Torreyi 

ray 
glaber Pursh 
glaber var. roseus 

hirsutus Willd. var. pyg- 
maea 

Menziesii Hook. 
ovatus Dougl. 

Serophularia 
*leporella Bicknell 
marilandica L. 

Ie nodosa 

Verbascum 
Bilattarias le: 

Veronica 

spicata L. var. rosea 
Teucrium 

Teucrium - var. 
garoheeatankers) lls, 

prostrata 

Solanaceae 256 

Atropa 
Belladonna L. 

3elladonna var. lutescens 
Capsicum 

annuum 

annuum var. longum 
Datura 

Stram oni: see 

Nicotiana 

dla tea: eletiale 

grandiflora 

Spader Sander 

Tabacum 

Solanum 
SIS mbriifolium Lam. 

Schizanthus 

pinnatus Ruiz & Pav. 

Umbelliferae 228 

& Otto var. 

@anuin 

pena Chaerophyllun 
en ee Crantz 

Cicuta 
*maculata L. 

Eryngium 

ecennleuin Bieb. 
planum L. 



Heracleum 

lanatum Michx 

ela.) -Oek 
Myrrhis 

odorata Scop. 
Oena an 

pimpinelloides L. 

Osmorrhiza 

*longistylis (Torr.) DC. 
Sanicula 

*oregaria Bicknell 
Silaus 

ee Bess. 
Siun 

Fanutael lium Schrank 

Trinia 

vulgaris DC, 

Valerianaceae 273 

Centranthus 

ruber DC 

Verbenaceae 253 

Verbena 

canadensis (L.) Britton 

Violaceae 198 

Viola 

*fimbriatula Sm. 

*latiuscula Greene (few) 
*primulifolia 
Tomei ata 2ulls 

Zygophyllaceae 135 

Tribulus 

terrestris L. 

MONOCOTYLEDONES 

Alismaceae 315 

Lophotocarpus 
spongiosus (Engelm.) 
15m: 

Sagittaria 
Oe EE ngelmanniana J.G.Sm. 

ie .tifolia Willd. forma 
gracilis 

Amaryllidaceae 340 

Hypoxis 
*hirsuta (L.) Coville 

Araceae 323 

Arisac 

triphy! lum (L.) Schott 
Symplocarpus 

*foetidus (L.) Nutt. 

Cyperaceae 320 

Carex 
*erinita Lam, var. 

dra 

*longirostris Torr. 

gynan- 

*mirabilis Dewey 

*varia Muhl. 
*virescens Muhl. 

Cyperus 
*Houghtonu Torr. 

Eriophorum 
*viridi-carinatum (En- 

gelm.) Fernalc 
*tenellum Nutt. 

Eriocaulaceae 330 

Eriocaulo 

Sana ee 1 

Gramineae 319 

Andropogon 
*olomeratus (Walt.) Bor. 

E oS ostis 
*pectinacea (Michx.) 
me d. 

Leptolon 
*eognatam (Schultes) 

ha 



Panicum Medeola 
*latifolium L, neinlang L. 

Sorghastrum Muscat 
*nutans (L.) Nash baton (Gey OMAN 

Tripsacum racemosum (L.) Mill. 
*dactyloides L. Polygonatum 

Haemodoraceae 339 S eo Walt) BI milacina 
Lophiola racemosa (L.) Desf. 

*aurea Ker one 

Iridaceae 344 eyaccaae: es : Sireptop 
Iris * Sapo Gi) aD, 

Tectorum Maxim. few) 
*versicolor L. *roseus Michx. Sisyrinchium Trillium 
*atlanticum Bicknell *erectum L. 

Liliaceae 338 *undulatum Willd. 
Tulipa 

Allium dasy ae Regel acer lEapeigene Xerophy ait 
sibir rae pNodeIede: Gee Nutt. eaoeaces co 

Clin Orchidaceae 350 *horeah Iblisya( C/a\ities Jil eeb 
Host Corallorrhiza 

ieboldiana Engler *maculata Raf. 
Hyacinth Cypripedium 

zureus Baker *acaule Ait 
Litium 

*superbum L, Typhaceae 308 
Maianthemum Typha 

canadense Desf. *latitoliat als, 

SEEDS OF TREES AND SHRUBS 

GYMNOSPERMAE 

Taxaceae 

Taxus 

*canadensis Marsh. 



DICOTYLEDONES 

oo 157 ee 60 

Platycary Nemopantht 

LS Cl) EPG, eae Sie hy. cr Ce. 

Loganiaceae 245 

— Buddleia 
Periploca variabilis Hemsl. 

graeca L. 

Asclepiadaceae 248 

Rosaceae 126 

Caprifoliaceae 271 Prunus 

Viburnum CmeeSe anne Rosa 
*acerifolium L. ae ; 

*kvirginiana Mill. 

Ericaceae 233 Salicaceae 56 

Arctostaphylos Salix 
*Uva-ursi Spreng. *tristis Ait. 

SrEDS COLLECTED IN OREGON AND VICINITY 

: 

py Mrs. N. P. GALE, 

Gates Road, Portland, Oregon 

Anemone rediviva Pursh 

occidentalis Wats. Lilium 

Brodiaea columbianum Hanson 

ixioides (Ait. f.) Wats. columbianum (dwarf) 
Calochortus Humboldtii Roezl. & 

Lobbii (Baker) Purdy Leichtl 
Erythronium occidentale Purdy 

giganteum Lindl. pardalinum Kell. 
Hendersonii Wats. washingtonianum Well. 

mixed vars. of grandi- Mentzehia 

florum & aa laevicaulis (Dougl.)  T. 
montanum Wat & G. 

saa eat (Wats. ) Mimulus 
OO Lewisii Pursh 

rev phn Smith var. Pentstemon 

Johnsoni aridis Rydb. 
Gaillardia attenuatus Doug. 

ais Pursh azureus Bent 

Lew Barrertac 2. Gray 
ee (Wats.) corymbosus Benth. 

Rob. cratensis 



deustus Dougl. speciosus Doug]. 
diffusus Doug]. Polemonium 
diffusus (pink form) carneum Gray 
euglaucus C.S. English Sidalcea 
fruticosus Cardwellii virgata Howell 

(Howell) Piper ola 
ae Pursh pedata L. 
vatus Dougl. LY ee us 

Ratt ttanii Gray Fremontit Wats. 
Richardsonii Dougl. 

SrEeps COLLECTED IN TENNESSEE 

BY AARON B. SHARP 

Arisaema Gymnocladus 
see ere (Buckl.) dioica (L.) Koch 

pm. Opuntia 
Calycanthus Rafinesquii Engelm. 

fertilis Walt. Solanum 
floridus L. carolinense L. 

Cassia Solidago 
Medsgeri Shafer glomerata Michx. 

Gleditsia 
triacanthos L. 

Address requests for seeds to 

SEED EXCHANGE, 

Brooklyn Botanic Garden, 

1000 W eae Ave., 

ooklyn rN: Vie 

U: S. ING 
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PUBLICATIONS 
OF THE 

BROOKLYN BOTANIC GARDEN 

RECORD. Established, January, igt2, An ee periodical issued 
quarterly Sie ge UAC bimonti ily begins nning with 1 Contains, among other 

‘things, the Annual Report of the director and heads of dondeneinta bce reports, 
announcements of ae of eee ction seed list, guides miscellaneous papers, 
and notes concerning Garden progress and events. Free to members of the Garden. 
To others $1.50 a year... Circulates in 41 countries. 

IRS. Established, July, 1918. Published irregularly,  Circulates in 
47 mids 

Volume I. Dedication Papers: comprising 33 scientific papers presented at. 
the dedication of the erik building and plant houses, April 19-21, 1917. 
521: pages. Price $3.50, plus. postage. 

The vegetation of Long Island. Part 1, The vegetation of 
Montauk : A study of grassland and forest. By Norman Taylor, June 11, 1923. 

rice $1.00, plus 

Volume III. Vegetation of Mount Desert Island, Maine: and its environ- 
ae ee Barrington Moore and Norma Taylor,: June 10, 1927. 151 pages. 

rice 

CONTRIBUTIONS. Established, April I, 1911. Papers originally abet 
in periodicals, reissued as. “ separates,” without change of paging, and number 
consecutively. This series includes occasional papers, as well as those Sahodyitig 
the results of research. Twenty-five nu mers: (rade louie one volume. Price 25 
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EWAN aks ANNUAL REPO RA 

OF THE 

BROOKLYN BOTANIC GARDEN 

1931? 

REPORWR OF Ee DIRECrOR 

To THE BotTANIC GARDEN GOVERNING COMMITTEE: 

I have the honor to present herewith the twenty-first annual 
report of the Brooklyn Botanic Garden, covering the activities for 
the year 1931. 

Coming of Age 

During the year 1931, the world has experienced the most 

severe and most widespread economic depression of this genera- 

tion. Thanks to the practical application of the results of bo- 

tanical research, combined with favorable weather, the growing 

season produced bumper crops of wheat and cotton, yet men have 

gone hungry and insufficiently clad. If economic science, in 

theory and practice, had been as efficient as biological science our 

country should (barring the inevitable after-effects of the Great 

War) have had a year of outstanding prosperity. 

On July 1, 1931, the Brooklyn Botanic Garden became of age. 

so far as its actual activities are concerned. Steps looking toward 

the establishment of the Garden were taken some years before 

1910, but on July 1 of that year the first director, who was also 

the first member of staff, was appointed, and the work of the 

Garden was launched. In view of the world condition just noted, 

it is a pleasure to be able to report that the Garden has made more 

progress during the year than might reasonably have been ex- 

pected. As compared with the preceding year, our total attendance 

has increased by 95,849, our permanent endowment funds by 

$12,420.16. Our research program has continued, our educational 

a" 

1 Brooktyn Botanic GarvEN Recorp, Vol. XXI, No. 2, March, 1932. 

its 
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program has been enriched, and our collections (living plants, 
herbarium, and library) have increased in size and value, and the 
public demands upon the Garden have become steadily greater. 

= 
These and other facts, to be recorded more in detail in the follow- 

ing pages, testify that the Garden is rendering a substantial and 
— much needed service to the local community and to science and 

education at large. Having completed its period of adolescence 
t 

first vote in favor of a continued and expanding program of 

boat 1¢ Botanic Garden exercises the right of franchise by casting its 

pubhe service through promoting the advancement and diffusion 
among all the people of a knowledge and love of plant life in every 
aspect. 

Not the least of the distressing effects of a period of economic 
depression is the fact that organizations and institutions estab- 
lished for the promotion of knowledge, education, and culture are 
lable to suffer diminished financial support. This may not only 
involve reduction of staff and other employees (thus adding to the 
amount of unemployment), but may also cause diminished ef- 
ficiency and the curtailment of activities which minister to in- 
tellectual and spiritual needs. This danger is recognized in a 
statement recently published by the Charity Organization Society 
of New York. 

“The enemies which must be held at bay this winter are starva- 
tion, disease, and demoralisation. The Charity Organization So- 
ciety . . . wishes to broadcast far and wide, with emphasis, that 
the health, recreational, and so-called character-building organiza- 
fions are needed more than ever as our ‘second line of defense’ 
this winter... . Many givers have felt that they are perhaps 
‘frills’ at a time lke this. But they are by no means luxuries. 

— Give—but give to the well organized, responsible, health, 
recreational, and character-building organizations, those with years 
of community service to their credit.” 

We are so accustomed, in this “ mechanical age,” to evaluate 
science in terms of its practical applications in commerce, com- 
munication, agriculture, et cetera, that we often lose sight of what 

are its really most important and far-reaching values in emancipat- 

ing the human mind from superstition and bigotry and wrong 
methods in the pursuit of knowledge, and in enlarging our mental 
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horizon and our grasp of the facts and meaning of the universe 
and of our own existence. A scientific institution, and in par- 
ticular a botanic garden, does not rise to the full measure of its 
obligations unless it gives to the generations that support it some- 
thing more than mere information and profitable recreation. It 
should, in connection with its educational work, pass on to the 

public something of the spirit of scientific research, and the im- 
mense reach and grasp of scientific problems, processes, and re- 
sults. In these aspects of its pursuit lies the great, but tardily 
recognized, value of science as an instrument of character-build- 
ing—of a liberal, as well as a technical, education. 

“ Among the values created by the human spirit,’ said General 
Smuts, in his presidential address before the British Association 
for the Advancement of Science last September, ‘ science ranks 
with art and religion. In its selfless pursuit of truth, in its vision 
of order and beauty, it partakes of the quality of both. More and 
more it is beginning to make a profound esthetic and religious 
appeal to thinking people. Indeed, it may fairly be said that 
science is perhaps the clearest revelation of God to our age. 
Science is at last coming into its own as one of the supreme goods 
of the human race.” 
A botanic garden, with its opportunities for appeal to esthetic 

as well as to more purely intellectual interests, is in a peculiar 
position of advantage to fulfill the enriching purposes of science 
so forcibly stated by General Smuts. How unfortunate it would 
be for an institution like the Brooklyn Botanic Garden, whose 
program is conceived and carried out in the spirit of this broad 
grasp of the nature and possibilities of science, to be restricted 
and hampered in its work through any failure to realize that man 
does not live by bread alone, and that it is never so important, as 
during a period of economic (and therefore mental) depression, to 
nourish those agencies and institutions that minister to the cultural 
and intellectual needs of mankind. 

While it is not, perhaps, reasonable to expect as large financial 
support during this time of economic stress as normally, the 

director ventures to express the hope that the nature and extent 
of our work during 1931, as reported in the following pages, may 
prove sufhciently convincing to command confidence in its value 
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to this community and to the advancement of science and educa- 

tion by and large. 
Attendance 

The total attendance for the year was 1,107,039. On Saturday 

and Sunday, April 18 and 19, approximately 29,000 visitors were 

registered at the entrance turnstiles. ‘This is the largest week-end 

attendance since the Garden was established, and is nearly three 

times the attendance for the entire first year of the Garden. 

Probably at least 25,000 of this number came on Sunday. The 

weather was ideal and thousands of bulbs were in bloom in the 

lawns. At the Richard Young gate there were three lines abreast 

for nearly two hours, reaching from the turnstile to the curb. 

— 

The attendance on the corresponding dates (April 19 and 20) for 

1930 was more than 20,300. The annual attendance now equals 

nearly one-half the population of Brooklyn. The total attendance 

at all lectures and classes was 123,630. 
ort that an increasingly large number of It is a pleasure to re 

pose for which it was estab- people visit the Garden for the pur 

lished—to enjoy plants and to learn something of plant. life. 

This is evidenced by the number observed reading and copying 

— 

labels, asking questions of the guards and gardeners about the 

collections and about plants, discussing plants in flower, making 

detailed drawings and color sketches of individual plants and 

flowers, and in some cases studying the collections with a botanical 

More teachers from the high schools are bring- manual in hand. 

he ing classes for outdoor plant study without depending on t 

services of a Garden docent. 
Vandalisi.—Closely connected with attendance is the problem 

It is specially gratifying to be able to report, as 
red during the 

of vandalism. 

we have before, that vandalism has steadily diminis 

This is due largely to the presence of 

— 

past two or three years. 

euards at the gates, supplemented by guards about the grounds; 
partly also to the fact that, the more beautifully and perfectly the 
Garden becomes developed, the more respect it receives from 

everyone. The condition would be almost ideal for a public garden 

if every entrance had a gate like the Richard Young gate at the 

south Flatbush Avenue entrance. This would practically eliminate 

entering the Garden after the gates are locked at dusk. 
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The wisdom of enclosing the Japanese Garden, Rose Garden, 

and Native Wild Flower Garden with separate fences, so that 

entrance to them can be more effectively controlled, and restricted 

to hours when guards are on duty, is increasingly emphasized. 

One of our most pressing needs is the construction of suitable 

gates at each entrance. 

Public Education 

In 1516 Sir Thomas More wrote his Utopia in Latin, and never 
Da an Tnglish version, intending it for the learned and not 
for the general public. For a hundred years after that scholars 
appeared afraid to entrust knowledge to the general public, but the 
movement for popular education gradually gathered momentum. 
A generation ago its chief instrument was the lecture platform— 
the lyceum and then the Chautauqua movement. As noted in the 
report of the Brooklyn Conference on Adult Education,’ mass 
education is now largely provided for by the newspaper, radio, 

interest in lecture institutes and other 
devices for broadcasting science and art in wholesale fashion has 

ce and magazines, so that 

largely waned, while the importance of small classes, individual 
study ... (etc.) has become vital.” “The Division of Adult 
Education of this Board (says the Eighteenth Annual Report of 
the Cleveland Board of Education) is not interested in mass edu- 
cation, but rather in the quality of the educational process.” 

From the beginning, the Brooklyn Botanic Garden has em- 
phasized the importance of small groups in its educational work, 
and has developed a program of courses for comparatively small 

classes, rather than one of unrelated or even related lectures to 
large audiences. This, of course, militates against the largest 
attendance figures, but produces more substantial educational re- 

sults, especially in connection with the free discussion encouraged 
asses, and the practice of supplying printed and mimeographed — in ¢ 

syllabi and notes, which could not well be done with large lecture 
audiences. It is significant to find boys and girls who begin at- 

tending juvenile classes at the age of ten or twelve years, continue 
for six or seven years voluntary attendance in classes outside of 

school hours, or individual work under the guidance of an in- 

1 Lorimer, Frank. The Making of Adult Minds. Brooklyn, 1931. 
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structor. Many adults, also, enroll for courses year after year. 
Something besides mere information about plants results from 
such work. 

More detailed reports follow from the curators of public and of 
elementary instruction, 

School Service 

City Wide—Beginning with the Borough of Brooklyn, our 

service to the public elementary and high schools has eradually 
expanded until now it extends to all five boroughs. This includes 
supplying living and preserved plant material for study, Petri 

dishes filled with sterilized agar for the study of bacteria and other 
microscopic forms, penny packets of seeds for planting in school 
and home gardens, talks in schools, the loaning of lantern slides 

and accompanying text for lectures or talks by the teachers, con- 
ferences with teachers, visits of classes to the Garden, and other 
activities, 

Conferences with Teachers—lt is significant that more than 
6,600 teachers had individual and group conferences with members 
of staff concerning some aspect of their work in botany, nature 

hae study, or geography. The number has inereased from 288 
129 $6370 in £50. arid 6.66> for 1031. 

Attention is called to the table of statistics of school service on 

1 — 

page 21, and in particular to the increase in the number of teachers 
borrowing ioan lectures (with slides) from 97 in 1929 to 315 in 
1931; also to the increase in the number of living plants supplied 
to beautify classrooms from 307 in 1929 to 420 in 1930, and 689 

in 1931. More than 786,000 packets of seeds were supplied to 
school children in 1931 as compared to 740,791 the year before. 

Vhe preparation of lists of woody and herbaceous plants to 

serve as a basis for Field Tests by the Board of Examiners of the 

Board of Education in connection with examinations for the 
position of First Assistant (Head of Department) in High 
Schools, and the Course of Five Lectures for biology pupils in 

Vraming School is — High and Junior High Schools and Maxwel 

reported by the curator of public instruction on pages 67-68. 
Other details of cooperation with the schools are included in 

the appended reports of the curators of public and of elementary 
instruction. 
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STATISTICS OF Scito0oL SERVICE 

Conferences with Teachers 1931 
INOMOICOMTCUCI CS mera ttn IS oe: cen, Us Say a ke 67 
INOmOimteachensainvOlyediss <-fich.54 5h RS Ge Bees eee 6,608 

CLamT Id seer iv, @ ue Gltas eetee (nce, pe cane ed ety ae 397,512 
Loan Lectures (Lantern Slides, ete.) 

NOM IESG Come tiers Sa ele ve ie in a are 36 
INowmOte teachers: involvedi 3:0. 64 kd is ae ge eee. ee S15 
INomOlepupilsmattending. 2r0.a)45) ) acene cake ne eee 13,387 

Mate rial Supplied 

‘otal number of requests from schools .............. 934 
Number OM@irerent AnStitutiCns’ <2. Ai. ee 222 

High Schools and H. S. Annexes 
Brooldy ne elotalNio. Go): oe fn icni hee eee 30 
@ueens™ (otal No.4) 2.6. 4i6 ech ee. 10 
Manhattan @ Rotalc Nios 24) <..4:.5.) 2 Oe 17 
Other Boroughs (Total No. 15) .............. Ale 

Junior High Schools (Total in Brooklyn, 22) ... 20 
Colleges and Universities (Total in Brooklyn, 7) 9 
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Elementar 

Brooklyn Grotal Nio::230) eo ech s Meee olaek 70 

@ucensm GRotalisNios dA) coc. «secu Pl kee 7 

Manhattan (Total No. 146) ................. iz 
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Number of potted plants for nature study ........... 2,943 
Number of Petri dishes filled with sterilized agar .... 5,482 
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Total number of pupils reached ..)..............000.. 223,801 

Living Plants Placed in School Rooms 

@; Ohi Belov lyons ee ee err et 98 
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OreteaGiciee Laie ants 4.45. 604i swe age hatha ere 671 

No. OMmchildrentakine plants 2 cs 6 oe ae dens 915 

Total number of schools eee Ring nats ee ee 168 

Seed Packets for Children 

INO ROLES COO] Seria: ct sheers tities hoc te Nise cy a oa. oer 352 

VOmOINLCACMERSs ae iene cos duces altin ws dace uteutn en tihe ene 6,547 

INiOMeOr Pupils rere ne the tatty 2a.5 fe cuales ee ae ee 261,871 

WOMOle PACK et Sica ete rectus Mee Ncncd-a via cbiepa nies ean 786,393 

Exhibits Provided 

INOMO Imex DItsemeyen is (aed ne parks aan a ec 

Westen stare 2 aa ae tine Bete ete rea ea a IS Pee I 52,150 

1930 

196, 177 

48 

420 

1,596 

189 

429 

6,178 

246,965 

740,791 

17 

42,600 
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Research During 1931 

It would, no doubt, be misleading to say that the important thing 

about research is not the results of it but the continuation of it; 

and yet there is an element of truth in that assertion, If the 

modern world, called upon to choose between being deprived of 

the results of research which we all enjoy today and being deprived 

of the spirit of research, were to choose the former the world 

would come to an intellectual standstill that would make the Dark 

Ages seem like a blinding light. The really indispensable condition 

for progress is the spirit of inquiry. Tf modern civilization is in 

any respect superior to that of classic Greece, it is not because we 

have radio, aeroplanes, serums, improved vegetables, but because 

of the encouragement and diffusion among all the people of the 

attitude of mind that led to the invention of these things and the 

discovery of the fundamental principles that underlie t 

“What we know is but little, what we do not know is immense.’ 

These were the dying words of Laplace. “ [hope we are now learn- 

ing how to appreciate in a finite way a really infinite creation, eve; 

if we actually have to do it by infinitely small increments,” 

Dr. W. R. Whitney in his Sigma Ni address in 1928. How dif- 

ferent is this outlook of the scientist from that of a certain botanic 

earden trustee (now deceased) who once said to his director ; 

“Tf we know we can never find it all out, why try?” But one 

of the gems of psychological research is the discovery that under 

fs — 
— 

mel Weim. 

’ 

~ 

said 

the guise of giving a reason for their opimons many people are 

only trying to rationalize them! 

These comments were stimulated by the inquiry of a (non- 

resident in Brooklyn) contributor of funds who appeared to expect, 

at the end of one year, a volume of published results from a re- 

search project that involves the growing and subsequent hy- 

bridizing of plants that do not flower for two years after planting. 

Important and convincing as are the results of both pure and 

applied research, it is still one of the difficult and sometimes dis- 

couraging problems of the scientist to make the layman, who must 

finance it, understand it. The writer knew a man who provided 

for this Botanic Garden in his will with the restriction that none 
yy 

of the bequest should be used “ for any experimenting 
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Long Views and Short Views 

On pages 42-62 are statements concerning investigations under 
way at the Garden during 1931. ‘These are to be interpreted as 
reports of progress. The writer has frequently been asked whether 
a problem of his own or of another has not been completed. The 
asker has not realized that almost every scientific discovery serves 
to disclose a whole new series of problems. One of the contrasts 
between business and science is that the business man, as James 
Truslow Adams recently noted, is from the very nature of his 

occupation apt to have short views and distrust all others. It 

was once said, as superlative praise, of the late J. Pierpont Mor- 

gan that he thought in ten-year periods. We must have long views 

in trying to evaluate and understand research—as, indeed, in plan- 

ning the development of a scientific and educational institution ; 

we must think in terms of a lifetime. We must not forget, for 

example, that after many physicians have spent most of their 

lives studying one organ of the human body there is still much to 

be learned about it; that Michelson spent a lifetime investigating 

the propagation of light; that after nearly thirty years of study of 

the destructive Chestnut Blight we are still unable to control it; 

that Darwin continued his research for twenty years before he 

began to write his “ Origin of Species.” 

Registered Research Students 

The number of persons applying to be enrolled at the Garden for 

research tends to increase. During 1931, the enrollment has been 

six—two registered at New York University for advanced de- 
erees, two from the faculty of ITunter College (New York), one 
graduate of Wellesley College, and one teacher of botany in 
Abraham Lincoln High School. A report on graduate students 
and independent investigators enrolled during 1931 is given on 
page 62. 

The Cost of Research 

Research is expensive, but it is not a luxury. It costs less than 

war, or illness, or cosmetics, or chewing gum. The cost of one 
modern telescope would endow a substantial program of research 
at the Brooklyn Botanic Garden in perpetuity. Additional funds 
for this purpose are a fundamental need. 

— 



For more than ten years the Garden has been dependent on 
— annual contributions of funds for much of its research that must 

be considered an integral and permanent part of its work. More- 
over, a valuable and growing collection of living plants, such as the 

Garden now has, requires for its proper care, not only curators of 
plants and horticulturists, but also a department of plant pathology 

responsible for the control of plant diseases in our own collections 

as well as for the prosecution of research in plant pathology. 

Such a department has now become an absolute necessity at the 

srooklyn Botanic Garden, and as soon as possible a permanent 

endowment fund should be provided. Not less than $500,000 of 

the one million dollars of additional endowment needed (see under 

‘ Financial,” infra), is required for the endowment of research in 

pathology and closely related problems. 

The Library 

“Libraries may be considered as part of the laboratory of 
man of science,” said the great French physiologist, Claude 
3ernard, but he hastens to add: “this is on condition that he shall 

read the observations, experiments, and theories of his predecessors 
in order to know them and verify them in nature, and not to find 

opinions ready made in books, thus saving himself the trouble of 
working and of trying to further the investigation of natural 
phenomena.” 

This conception of the purpose of a library in a scientific insti- 
tution, while needing emp — lasis in 1865, when stated by Claude 
Bernard, is now universally recognized. Since Bernard, however, 

a really stupendous change has taken place in the bulk of biological 
and especially of botanical publication. In 1865, a library of 1000 
volumes would, perhaps, have contained all the really important 

botanical works, while the Brooklyn Botanic Garden, during 1931, 
received the current numbers of 937 periodicals devoted wholly 
or largely to botany, and accessioned 935 bound volumes. Many 
important items could not be purchased for lack of funds. Nine 
hundred and thirty-seven periodicals received means 937 books to 
be bound at the close of each year, in addition to the binding of 

— 

numerous books originally bound in paper, and the annual binding- 
repair and rebinding of old and rare items purchased second hand. 
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any Our list of desiderata for 1931, unpurchased for lack of funds, 

exceeds $1000. Many of these items are, each year, becoming 
more rare and more expensive. Our library budget for 1932 
(adopted in December) provides, for publications, $700 less than 
form 19S 

The library budget of $13,745 for 1931 represents the income 
at 514 per cent. on a capital sum of nearly $250,000. A portion 
of the personal service of the library ($1930) is met from the Tax 
Budget appropriation, but the larger part of this budget (84 per 
cent.), including most of the personal service and the entire cost 
of purchases, subscriptions, and binding is met from private funds. 
The annual maintenance cost of the library should be placed on a 

— 

permanent basis by endowment. 

Herbarium 

The curator of plants reports the addition of 677 specimens to 
the Cryptogamic Herbarium, and the assistant curator of plants 
reports the mounting and incorporation into the Phanerogamic 
Herbarium of 11,254 specimens. On April 12, 4020 herbarium 
specimens were sent to the U. S. National Museum, Smithsonian 

Institution, on the basis of exchange. This was duplicate material 

— 

— 

from the collection of woody plants purchased by the Garden in 
1917 from Dr. C. Kk. Schneider, of Austria. 

The number of persons consulting the herbarium from outside 
the Garden organization was greater than at any previous year, 
and the number of specimens submitted for naming increases each 
year. 

A Suggestion for Collectors and Donors 

Since the Garden receives frequent offers of collections of 
pressed plants, it may, perhaps, be pertinent to remark here that 
such specimens are quite without scientific value unless accom- 
panied with full data as to the definite place and date of collection, 
and the name of the collector. Each specimen should also include 
enough parts of the plant to make possible its determination or 
the confirmation of its determination if it has already been named; 
this includes flowers, leaves, and fruit where possible. The latter 
requirement should also be observed in connection with specimens 
submitted for determination. 
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Plantations and Grounds 

There is developing in this country “a more and more wide- 

spread realization of our need for beauty as well as efficiency in 

land adapted to our use—beauty not merely as a luxury but as a 

practical necessity and as much a matter of course as practical 

efficiency. . . 2” The quotation is from the official announcement 

of the School of Landscape Architecture of Harvard University. 

It may be a question as to whether beauty is ever a luxury, but 

there can be no question as to beauty being a practical necessity 

for a botanic garden, a park, or a city taken as a whole. Our 

problem, from the beginning, has been to develop the plantations 

ina way to make them beautiful and at the same time botanically 

educational. This has imposed certain limitations and restrictions. 

Landscaping could not proceed with the same freedom in the use 
x. The — of materials as in the planting of a private place or par 

number of visitors who come to enjoy the beauty of the Garden, 

as well as the almost daily presence of artists, during the flowering 

season, sketching and painting views as well as flowers, testify to 

the fact that the Garden 

beauty as well as of botanical interest. 

— 

as come to be considered as a place of 
— 

The Laboratory Plasa 

On January 14, the Commissioner of Parks, on behalf of the 

Botanic Garden, requested of the Board of Estimate and Ap- 

portionment approval of plans and specifications for repaving the 

— walks of the Laboratory Plaza, constructing a brass-line compass 

and meridians, and two stone posts at the west entrance to the 

Plaza, at a total estimated cost of $3,725.00. This request, as 

usual, was referred to the Committee of the Whole of the Board on 

January 23 and, on the recommendation of the Committee, the 

request was approved by the Board on March 12. 

After being publicly advertised for bids, the contract was 

awarded on April 14 to the lowest bidder, the Ross Galvanizing 

Works, Inc. (Albert Ross), of Brooklyn, whose bid was $3400. 

The highest of the five bids received was $4995. 

Work actually began on June 1, but the official time did not 

begin until June 17, the time allowed for completing the work being 

45 working days. The surfacing of the walks was rejected by the 
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engineer of the Park Department and the supervising landscape 

architect, and had to be done over. The walks were not com- 

pleted until September 29. The panel of black Italian marble 

terrazzo, containing the geographic and magnetic meridians, was 

not completed until December 31—six months after the work on 

the contract was started. 

The meridians are of brass strips with suitable terminal designs 

at each end. The geographic meridian is 20 feet long and 7% 

inch wide; the magnetic meridian 18% feet long and 5¢ inch wide. 

The geodetic data at the ends of the meridians are as follows: 

At the North End: 
Magnetic north. Variation 11° 11’ west in 1931 

Annual increase 4’ 
At the South End: 

Altitude above mean sea level, 115 feet 

North latitude, 40° 40’ 06” 

Longitude west of peek Zoot Ae 

To the North Pole, 3416.7 miles 

To the Equator, 2798.2 miles 
This feature is in front of the main west entrance to the Labora- 

tory Building. Even while temporarily installed it proved of 

much public interest, many persons pausing to copy the data. It 

is anticipated that the feature will be of special interest to classes 

in geography from the public and private schools. 

We are greatly indebted to the American Geographical Society, 

Dr. Isaiah Bowman, President, for cooperation in determining the 

above data and accurately locating the meridians on the site. The 

work was done by Mr. Weld Arnold, of the Geographical Society's 

School of Surveying, and now of the School of Geography, Har- 

vard University. 
The completion of the large circular compass and sundial, as 

the central motif of this plaza, awaits available funds which we 

hope may be contributed in the near future. “The amount required 

is approximately $1000 

Our own work in grading and soil improvement could not be 

commenced until November because of the contractor’s delays, 

and all planting has had to be postponed until the spring of 1932. 

It is planned to locate the Garden’s collection of Magnolias on 

8) 
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this plaza, and a gift of approximately $1200 would provide the 
funds necessary for the planting. Such a gift by a garden club, 
woman's club, or other organization, or by an individual would be 
acknowledged by a suitable bronze tablet on one of the stone posts 
at the main approach to the plaza. 

North Addition Contract 

The final plans and specifications for this work were filed by 
the landscape architect, Mr. Caparn, with the Department of Parks 
on May 26, 1931. Bids were advertised for in the City Record 

of September 18, and opened by the Park Board on September 22. 
As the lowest bid (from the Ross Galvanizing Works, Inc.) was 
about $2000 in excess of the appropriation ($24,100), all bids 
were rejected. 

jan 
Revised plans and specifications were advertised for public bids 

on December 16 and opened on December 29. The lowest bid 
this time exceeded the amount available by $975.50. The year 
closed, therefore, with the contract not awarded. 

Native Wild Flower Garden 

The planting of the Local Flora Section has progressed during 
the year along ecological lines rather than systematic as before 
(previous to 1924). Special features are the Bog and the Sand 
darren Pool, This work has been under the curatorial super- 
vision of Dr. Svenson, who has made numerous collections within 
the native wild flower area (roughly, a radius of 100 miles from 
srooklyn), 

The Rose Garden 

“ Municipal rose gardens are an investment in citizenship, pay- 
ing quicker returns than anything else,” said the president of the 
American Rose Society at its annual meeting last June. The Rose 
Garden of the Brooklyn Botanic Garc — en has increased in beauty 
and popularity each year since it was first opened to the public in 
1928. Rose Garden Days were held on June 15 and October 9 
(S66. 72). 

The Japanese Garden 

A special contribution of private funds ($1500) expressly for 
the Japanese Garden has made possible during the year much 
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needed attention to the trees and shrubs by native Japanese 
gardeners under the supervision of Miss Averill, honorary curator 
of the garden. This has included what is known as the “ pluck- 
ing’ of several of the pine trees—the removal of certain leaves, 
in accordance with approved Japanese practice. The top of the 
high hill, “ Heaven,” has also been reshaped and made several feet 

a) 

higher. 
The demand for the published “ Guide to the Japanese Garden 

—Guide No. 4” (Brooklyn Botanic Garden Recorp, July, 1930) 
has been so great that the Guide is now out of print. 

The Children’s Garden 

The Children’s Garden has been very successful this summer, 

both from the standpoint of crop and educational results. Con- 

trary to expectation, the attendance was not affected by the in- 
fantile paralysis epidemic. In fact, some parents were advised 
by physicians that our Children’s Garden was a safe place to be 
under such circumstances, 

x ri . 
é UNSC CUWEUT LES 

The attendance at the conservatories has more than doubled 
during the year, and almost trebled in three years—32,880 in 

1929; 40,093 in 1930; and 84,429 in 1931. The largest single 

day’s attendance since the conservatories were opened was on 
April 19, 1931 when 3105 visitors were recorded in two and one- 

half hours. 
Cooperation 

Long Island University—As a result of a conference with 

Prof. C. M. Wendel, Chairman, Committee on Instruction of 

Long Island University, on January 13, an arrangement has been 
entered into by the terms of which Long Island University 
agrees to accept for undergraduate credit courses given at the 
Botanic Garden which conform to academic standards approved 
by that University. The professor of botany in the University 
1as been made resident investigator at the Garden and will serve — 

in an advisory capacity, especially with reference to economic 
plants in which he has specialized. The full text of this Agree- 
ment is given on pages 142-144 as Appendix 8. 
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Daughters of the American Revolution—On May 6. the 

“Women of ’76” Chapter, National Association, D. A. R., held 

an all-day meeting at the Garden, with Iuncheon in the Laboratory 

suilding. After the meeting the Chapter made a gift of $5 

to our Department of Elementary Instruction and another gift 

of $15 for a tree in honor of George Washington. In November, 

the Chapter contributed $36 for a bronze tablet to mark this tree. 

American Federation of Arts—On May 18, a garden party 

was given to the American Tederation of Arts on the oceasion 

of its annual meeting held at the Brooklyn Museum. Photo- 

graphs showing the use of plants in design, paintings of flowers, 

and books in the Library demonstrating botanical illustration from 

1483 to the present were exhibited. Tea was served by the 

Woman’s Auxiliary. 
American Iris Society —Vhe Annual Meeting of this Society 

was held at the Garden on June 30, with an attendance of about 

354. Sessions were held in the forenoon followed by luncheon in 

the Laboratory Building. The afternoon was « 

Iris gardens on Long Island. 
The Regional Plan of New York and Its Environs.—The final 

volume (Plan Volume Il) of the elaborate report of this im- 

portant organization is entitled The Building of the City. On 

request, the Garden supplied a photograph of a school class visit- 

ing the Rose Garden for a lesson. 

a evoted to visiting 

Long Island Ten Year Plan.—A statement concerning the p = ans 
of the Brooklyn Botanic Garden for the next few years was pre- 
pared for the Brooklyn Daily Eagle, which devoted its issue of 

October 25 to the promotion of this plan. lour colored illustra- 

tions of proposed permanent improvements were also supplied for 

the public exhibit installed by the /:agle in its building and open 
free to the public during the fall. jer 

Other Organizations —Among numerous cooperations with 
other institutions may be mentioned the sending, by request, of 

seeds of 25 species of native wild plants of the Eastern States 

to the Kansas State Board of Agriculture for naturalizing there ; 
examination of the soil of the grounds of the Visiting Nurses 

Association, Brooklyn, and suggestions for soil improvement; a 

similar service to Brooklyn Hospital; information to the Depart- 
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ment of Education, Massachusetts, concerning our educational 

work; seeds of Sorghum from pedigreed plants supplied to the 

College of the City of New York for use in demonstrating to 

students in Genetics the principles of Mendelian heredity. 

Miscellaneous.—Since May, 1930, we have been caring for 

seedlings of Getah-Jelutong for a commercial firm interested to 

secure growth data concerning them. Getah-Jelutong is Pontianak 

rubber, obtained from several species of Dyera, found wild in the 

Malay peninsula, Dutch East Indies, Sarawak, and Borneo. The 

crude product, a milky juice or latex, contains about 12-14 per 

cent. of a so-called “ rubber” (Geta meaning “ gum”), and about 

50 per cent. of resin. This “ 

— 

rubber” is used as an inferior sub- 

stitute for gutta percha, or in combination with the purer gum for 

the manufacture of an inferior class of goods. Most of it is used 
in the United States in the manufacture of chewing gum. 

We are also caring for seedlings of Solanum imdicum, a relative 
of the potato, for an investigator connected with the New York 

Homeopathic Medical College and I*lower Hospital, who is con- 

ducting medicinal studies of this plant. 

Cooperation with Relief Agencies 

The Mayor's Commuttee 

— It will be of interest to record here the cooperation of the 

Gar¢ len with regular social service organizations (the Brooklyn 

3ureau of Charities and the Association for Improving the Con- 

dition of the Poor), and with the Emergency Unemployment Re- 

lief Committee (known from the names of its chairmen as “ the 

Prosser Committee’ (in the spring), and “ the Gibson Commit- 

tee”? (in the fall), also as the “Emergency Work and Relief 

Bureau”), and with The Mayor’s Official Committee for the Re- 

lief of the Unemployed and Needy. Employees of various City 

Departments contributed one per cent. or more of their salaries 

during the first six months of 1931, and this money, together with 
other donations from private sources, provided a fund in excess 

of $1,600,000, which was distributed by the Mayor’s Committee 

to provide work and wages for those thrown out of work by the 

economic depression. In recognition of this, the employees of 
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he Brooklyn Botanic Garden voted voluntarily to assess them- 
selves for four months (December—March) one per cent. of their 

salaries or partial salaries received from the tax budget. With 
the acquiescence of the Mayor's Committee, the amount thus 
raised was added to the Garden’s own personal service budget to 
prolong the period of employment for per diem employees.  Simi- 
lar pledges were made in December, 1931, for a period of five 
months. This, notwithstanding the fact that many of our em- 
ployees through lodge, church, or other agencies, had already made 

—- 

contributions for unemployment relief. The response was spon- 
taneous and whole-hearted, and all the more so in view of the fact 

1em employees were to be the bene- (er that our own temporary per « 

ficiaries. The occasion was recognized as an opportunity to serve 
the Botanic Garden as well as to meet an existing emergency. 
The director is pleased to record here his receipt of expression of 
appreciation of these contributions by the Governing Comunittee 
of the Garden and also by Mayor Walker on behalf of the Mayor’s 
Committee. 

One of our generous anonymous contributors also made two 
special contributions of funds (totaling $1275) in order that one 

the temporary employees might not have to be laid off. — of 

Emergency Work and Relief Bureau 

This Bureau is the distributing agency of the Emergency Un- 
employment Rehef Committee. Between January 1 and July 1, 
as many as 23 temporary employees were engaged at one time 
i various capacities in the Laboratory Building, and six on the 
grounds. The indoor people (2 men and 21 women) worked five 

days a week at $3 a day, and the men outdoors three days a week 
at $5 a day. The indoor employment included stenography, typ- 

ing, office and library assistance, curatorial assistance (adminis- 
trative), translating botanical works from foreign language into 
english, herbarium assistance, telephone switchboard, ete. 

During the last half of the year, there was a change in the per- 

sonnel of these employees, some being discontinued and others 
assigned. At the close of the year the total number was 19 
women and five men in the building, and 14 men in the laboring 

— 

force outdoors. 
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Other Agencies 

In addition to those from the Emergency Work and Relief 
Bureau there were, during the last half of the year, six men in 
the outside per diem force whose wages were paid by the Brooklyn 
Bureau of Charities, and one from the Association for Improving 
the Condition of the Poor. 

The total number from all relief agencies was, at the close of 
the year, 45 (26 men and 19 women), 

Further reference is made on pages 88-89 to the work accom- 
plished in the Herbarium by these special assistants. 

The profitable employment of so large a number of extra help, 
approximately doubling our regular force of assistants, empha- 
sizes how greatly we are normally undermanned. Much of this 
extra force could be continuously profitably employed. 

It should not be overlooked that the taking on of so large an 
extra force involves a great deal of additional janitorial work, 
increased work in the business office, and increased consumption 
of electric current for light. It also necessitates additional equip- 
ment, such as typewriters, desks and chairs, miscellaneous office 
equipment, and additional miscellaneous supplies, for all of which 
no additional appropriation has been made from either the Tax 
Budget or private funds. On the whole, however, the arrange- 
ments have been of mutual benefit to the Garden and the employ- 
ment agencies, and it has been gratifying to know that the Garden 
yas able to cooperate in a social service where the need was so 

urgent. 

Exhibits 

Tn addition to the exhibit held at the Garden in connection with 
the annual Spring Inspection (p. 36), seven exhibits have been 
held elsewhere. These are recorded in detail in the reports of the 
curators of public and of elementary instruction on pages 68-71 
and 78. 

Guide Books 

Rock Garden Guide—The Botanic Garden Recorp for May 
was issued as a “ Guide to the Rock Garden—Guide No. 5,” and 
received widespread newspaper publicity. Nearly 450 inquiries 
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and requests were received by mail within one month from eighteen 

states, and nearly 340 copies were sold within the same period, 

This reflects the great increase in interest in rock gardening in 

Ameriea during the past few years. The construction of the 

Brooklyn Rock Garden (one of the first, and possibly the first, 

in a public garden in North America) has been an important 

factor in stimulating and fostering this interest. 

Japanese Potted Trees ——The Recorp for November was a guide 

to the excellent collection of 32 Japanese dwarf potted trees 

Hochinoki), presented to the Garden by Mr. Ernest IF. Coe of 

New Haven, Conn., in 1925. Numerous expressions of apprecia- 

tion for this guide (Guide No. 6) have been received, and the 

Garden has granted the request of the editor of La Tribune 

Horticole, Brussels, to reprint the entire guide, and has loaned the 

halftone blocks for the illustrations. 

—_ 

Eleven Months of Bloom 

In 1930 we were able to report an unusual period of twelve 

months’ bloom, beginning with /ris Vartani in January. In 1931, 

no flowers were observed outdoors in January, but Snowdrops 

(Galanthus Elwesii) were in bloom in february and Vartan’s Iris 

was in full bloom in the Rock Garden on Christmas Day. On 

December 22, the unseasonable official outdoor temperature of 

55.8° F. was recorded by the Weather Bureau. This was the 

warmest recorded for that date since the 56° F. record for New 

York City established in 1875. Numerous roses were in flower 

in the Rose Garden as late as Thanksgiving (November 26). 

Gifts 

An unusually large number of gifts was received during the 

year. Among those especially to be noted are: 

February 7. From Mr. and Mrs. Edward C. Blum, $150 for a 

Garden seat. This has been located north of the Japanese Garden 

near the Bubbler Drinking Fountain and two other seats given 

by Mr. and Mrs. Blum in 1929. 

March 2. $200 through Mr. 

a fund started for the Prospect Park Zoo, but not required owing 

to the fact that the plan was not carried to fulfilment. Of this 

a 

George If. Brower, treasurer of . 

— 
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fund $150 had been contributed by Mr. Frank L. Babbott, and 
$50 by Mr. Edward C. Blum, honorary president and president, 
respectively, of our Board of Trustees. 

April 18. From the Woman’s Auxiliary, $100 toward the cost 

of publishing the colored plate of beardless Iris in the Botante 

Garden Recorp for July. 
April 20. Anonymous, $1000 for personal service, wages, to 

prevent the laying off of an employee. A subsequent contribution 
of $275 was received from the same donor for the same purpose 

of October 13. 
August 18. From Mrs. Henry C. Folger, $1000 as a perma- 

nent fund for the maintenance of the Shakespeare Garden. ‘This 
gift came through the treasury of the Woman’s Auxihary, Mrs. 
Glentworth R. Butler, chairman, Mrs. F. J. W. Diller, secretary- 

treasurer. 

The full list of gifts may be found on pages 117-125. They 

have all been acknowledged, as received, with the thanks of the 

Governing Committee and the director. Jt is a great pleasure to Ss fa) 

make public acknowledgment of them here, and especially of the 
interest in the Botanic Garden of which they are such substantial 

evidence. 

Membership 

The number of members of all classes enrolled at the close of 

— the year (not counting duplications of those enrolled in more than 
one class) was 1125, as against 1078 at the date of publication of 

the preceding annual report (February 25, 1931), a net gain of 

47. This is a better showing than might reasonably have been ex- 

pected during a period of severe financial stress, and reflects in- 

creasing popular interest in the Garden. The increase is due 

largely to the special efforts of the membership committee of the 
Woman’s Auxiliary during the summer and fall. The member- 
ship of the Garden is, however, smaller than it should be in a 

borough of more than two and one-half million inhabitants, and 

there should be a substantial increase in the enrollment with the 

return of normal economic conditions. 
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Distribution of Plants 

The seventh annual distribution of surplus plants to members 
took place on May 22. More than 2600 Chrysanthemums and 
Hardy Asters were distributed to 217 members who called for 

2¢ them at the Garden. In September 395 — ) roots of Iris were dis- 
tributed—a total for the year of 6554 plants. 

Flower Days 

lower Days, for members and their friends, continue to in- 
crease in popularity and attendance. A fuller report is given by 
the curator of public instruction on pages 71-72. 

Seventeenth Annual Spring Inspection 

‘The seventeenth annual Spring Inspection was held on the after- 
noon of May 12 (the second Tuesday in May, as usual). Not- 

withstanding threatening weather and slight showers, there was 

an attendance of about 600, and the occasion was altogether very 
enjoyable, due chiefly to the work of the officers and members 
of the \Woman’s Auxiliary which had charge of the social arrange- 
ments. Numerous new features of the grounds were included in 

the Garden Walk, after which the members and guests returne:! 
to the Laboratory Building for tea and to view the following 
exhibits : 

1. 500 Paintings of lowers of India, by Mr. John Alexander 
Descubes. Mr. Descubes, who was in the Government. official 
service in India from 1882 to 1929, devoted 47 years to making 

5000 of these paintings. They were exhibited through the cour- 
tesy of The Overseas Eastern Service, Aligarh (U.P.), India, 

represented by Mr. K. WK. Shah. A special medal was granted 

M. Descubes by Queen Victoria after her personal inspection 

when these paintings were exhibited at the Calcutta International 

exhibition, 1883-1884. The artist also received several other 
medals and certificates of merit for his work. 

2. Forty Photographs of Plants and Plant Parts, by Mr. Ed- 
ward Weston, Carmel-by-the Sea, California, illustrating the use 

of plants and plant parts as source material for design. The 

arrangement for this exhibit was made through Mrs. Alma Reed, 

of The Delphic Studies, Manhattan. 



o7 

3. One Hundred Herbarium Specimens of plants collected in 
Alaska by Mrs. Inez Mexia, and presented to the Botanic Garden 
by Mrs. Adrian Van Sinderen, a member of the Woman’s aux- 
ilary. These were selected from a total of 243 specimens pre- 
sented. 

4. Library Exhibit. The following beautifully illustrated works 
were on exhibit in the Library: 

a, Chrysanthemums: Selected creations cultured and introduced 
by Yuho Kikuchi and Taichiro Kimura. Takara zuaka, Hyogo 
Prefecture, Japan. Volume I, text, and Volume II, comprising 
50 colored plates. 

This work was presented in November, 1930, by six members 

of the Woman’s Auxiliary and one other friend of the Botanic 

anny 

Garden. 
b. Illustrated Catalog of the Okura Exhibition of Japanese art 

held at Rome, April-May, 1930, under the auspices of the Italian 

government. Two large folio volumes, comprising 125 plates, 
including many reproductions of Japanese flower paintings. This 
catalog was received in November, 1930, as a gift from Baron 

fu 

Kishichiro Okura, Tokio. 

c. Collection of sixteen Japanese prints featuring Iris. These 
were obtained by purchase by Dr. George M. Reed during his trip 
to Japan to study Iris, in 1930, 

Changes in Personnel 

There have been only two changes in the Garden personnel dur- 
ing the year. Miss Belle H. Burr, curatorial assistant in the 
Herbarium, resigned July 31, and Mrs. Margaret Burdick Putz, 
formerly of the Garden personnel, was appointed in her place be- 
ginning August first. 

Dr. Ralph H. Cheney, professor of biology and chairman of the 
department, Long Island University, was on May 25 appointed 
Resident Investigator, beginning as of July 1, 1931. Dr. Cheney 
has specialized in the botany of economic plants, and his appoint- 
ment will extend the range of botanical science represented in the 
Garden organization. 
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Woman's Auxiliary 

The Auxiliary held its first spring meeting at the Garden on 

April 13. After the business session, two motion picture reels 

(16 mm.) of views in the Garden taken and projected in natural 

color, were shown. The Garden has since acquired a motion 

picture camera for taking pictures in natural color and a projector 

for exhibiting them. 

During the summer, the Auxiliary initiated a special activity 

in the interest of extending a knowledge of and interest in the 

srooklyn Botanic Garden on Long Island, especially outside the 

limits of Greater New York. Members of the Auxihary were 

hostesses at four meetings during the summer and fall at Tort 

Salonga, Roslyn, Shelter Island, and Bellport; and three meetings 

Women's Clubs were held at Bay Shore, Forest Hills, and 

Plandome, Long Island, at which the Botanic Garden was fea- 

tured. The mectings were addressed by members of the Garden 

staff. Special courses were also offered in the fall for Long 

Island women and others, under the joint auspices of the Aux- 

iliary and the Garden. In addition to extending an interest 1n 

the Botanic Garden, 59 new annual members were enrolled. It 

is a pleasure to express here cordial appreciation of this effective 

work, 

Financial 

Eindowiment Increment 

For the first time we are able to report a total endowment of 

One Million Dollars. The exact amount, as of December 31, 

1931, was $1,003,719.29.. The amount of the increase during the 

year was $12,420.16. It is eratifying to be able to report any 

increase at all considering the unfavorable economic conditions. 

All but $1000 of this increase was due to the endowment Incre- 

ment Plan, adopted by the Governing Committee on January 11, 

1921 (the last meeting attended by Mr. Alfred T. White). By 

this plan, only 80 per cent. of the income of certain funds was 

expended from 1921 to 1930, the remaining 20 per cent. being 

invested as the principal amount of our Endowment Increment 

Fund, and the acerued interest on this fund was added to the 

principal. At the beginning of 1931 the amount to be set aside 

) 
f 
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from the income of the various contributing funds was reduced 

to 10 per cent. By this plan the principal amount had become 
$103,338.40, as of December 31, 1 

This plan has not involved any serious impairment of the work 
of the Garden, and 1f it can be continued it will, in time, provide 

a substantial addition to the permanent endowment for our scien- 

tific and educational work. ‘The plan contemplates that ultimately 
each contributing fund shall be reimbursed pro rata to the total 
of its annual contributions to the Endowment Increment Fund. 

The period of financial stress through which the entire world 
is now passing serves to emphasize the importance to scientific 
and educational institutions of not having to depend largely upon 
annual contributions, which fluctuate with the number and pros- 
perity and understanding interest of the contributors. The cost 
of their maintenance and work should be provided for in some 
permanent manner so that they will not suffer periodic impair- 
ment with the fluctuations of business prosperity which are bound 
to recur in the future as they have in the past. The weakest 
point in the financial condition of the Brooklyn Botanic Garden 
is the extent to which it 1s dependent on annual contributions of 
funds for the financing of essential activities which should be 
considered a permanent part of its work. Lvery effort should be 
made to place these activities, as soon as possible, on the basis 
of a permanent endowment. I have, on several previous occa- 
sions, pointed out that to provide for work already organized but 
not endowed, and to provide for the normal expansion and enrich- 
ment of our work during the next few years will require the income 
at 5% per cent. on one million dollars of additional endowment. 
Compared with the provision made for botanical work in other 
places, this is a very modest sum. 

The City and the Garden 

The Tax Budget appropriation for maintenance of the Garden 

in 1931 was as follows: 

Requested Granted Change from 1930 

Personal service..............$122,954.00 $ 82,600. 00 
@bhen Codesy eevee An mties bes 28,446.37 18,740. 2470.00 (Decrease) 

BING Calls Mmeaesee return nape Se $151,400.37 $101,400. $2470.00 
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The Private Funds Budget was $110,346.43, $8946.43 in excess 
of the Tax Budget. 

The percentages of the two budgets for the past five years are 
as follows: 

— 

1927 1928 1929 1930 1931 

Tax budget... ........... 43% 48% 43% 44% 48% 
Private funds............ 57% 52% 57% 56% 52% 

Collections Fund Contributions 

lor the purchase of all publications, plants, and specimens, and 
for a considerable portion of the personal service, the Garden is 
dependent on private funds. «A part of the total amount required 
is obtained by contributions solicited annually. The needs tend 
to increase each year, but the amount of the contributions has 
tended to decrease since 1927, as follows: 

1927 1928 1929 1930 1931 

From within the Board...........] $2,350 | $1,925 | $1,850 | $ 935 | $1,175 

Irom without the Board..... hye 7,532 5,495 5,432 5,604 5,587 

LOtAISs ¢ ee eae dha de ae dae snes $9,882 | $7,420 | $7,282 | $6,539 | $6,762 

an 

the urgency of making permanent provision for permanent needs. 

— 1ese figures emphasize the statement on the preceding page of 

Appended Reports 

Reports on the research work of the Garden for 1931, adminis- 
trative reports of the various departments, and Appendices 1-7 
follow as an integral part of this report. These all contain im- 
portant information for those interested in t — le progress of the 
Garden and of botanical science and education. 

Respectfully submitted, 
C. STUART GAGER, 

Director. 



Fic. 2, Tender Waterlily Pool and Laboratory Building. Artist painting flowers. (Photograph by Mrs. Frank Johnson.) 
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REPORTS ON RESEARCH FOR 1931 

Plant Pathology 

By GrorcE M. REED 

Studies on the Inheritance of Resistance of Oat Hybrids to Loose 

and Covered Simut 

In the Annual Report for last year we described briefly the ex- 

periments on the second generation plants of a large number of 

fu ( 
sistance. Altogether, the second generation plants of fifty-two 

different crosses were studied. During the past season we have 

erown a large number of third generation progenies from most of 

these hybrids. Usually, two sets of seed from each progeny were 

planted, one set inoculated with the loose smut and the other with 

the covered. Altogether, more than 3,000 different sets of I’, 

progenies were grown, each one including 20 to 25 individuals. 

As described in the previous report, these various oat hybrids 

involve quite distinet types of combinations of smut resistance ; 

f hybrids from the standpoint of 

iferent oat hybrids involving various combinations of smut re- 

— at least six different groups o 

smut resistance have been studied : 

1. In the first group, one variety resistant to both loose and 

covered smut was crossed with another variety which is sus- 

ceptible to both smuts. In the hybrids Hull-less & Black Mesdag, 

Silvermine & Black Mesdag, and Early Champion & Black Mes- 

dag, we have the combination of Black Mesdag, entirely resistant 

to both smuts, while the other varieties are susceptible. Addi- 

tional data on these different hybrids were obtained during the 

past year. These, together with the data obtained in previous 

years, have been assembled and are practically ready for publica- 

— 

tion. 

A series of similar crosses involving the variety Markton, which 

is resistant to both smuts, crossed with the susceptible varieties 

vave been made. Many — Canadian, Early Champion, and Victor, 

third generation progenies of these crosses were grown, and the 

results were in fair harmony with those obtained for the second 

generation, 
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2. A second group of hybrids involves the combination in which 
one parent is resistant to both smuts while the other parent is 
susceptible to the loose, but resistant to the covered. The third 
generation progenies of a hybrid between Early Gothland and 
Markton were grown during the past season. 

3. A third type of cross is between one variety resistant to 
both smuts, while the other is susceptible to the covered but re- 
sistant to the loose. This is the reciprocal of the preceding type 
of cross. Third generation progenies involving Markton, a va- 
riety resistant to both smuts, with Monarch, a variety susceptible 
to the covered smut but resistant to the loose, were grown during 
the past year. 

4. A fourth type of hybrid involves a parent susceptible to both 
smuts, while the other parent is susceptible to the loose smut but 
resistant to the covered. Very extensive data have been obtained 
in hybrids involving Early Gothland & Hull-less, and Early Goth- 
land & Victor. The data were rounded out by the results secured 
during the past season and are now in the press. 

Several third generation progenies of other hybrids of this type 
were also grown during the past year. These involve the va- 
rieties Orientalis & Victor, and Scottish Chief & Victor. The 

Victor variety is susceptible to both smuts, while the other two 
varieties correspond to’ Early Gothland in their susceptibility to 
loose smut, but resistance to the covered. ry 

A fifth type of hybrid includes crosses between a variety 
susceptible to both smuts and another variety susceptible to the 
covered smut but resistant to the loose. Such hybrids are analo- 
gous to those recorded in Group 4. [Extensive data have been ob- 
tained with crosses involving Hull-less and Monarch. These data 
have also been prepared for publication and are now in press. 

6. A final group of hybrids includes crosses between one variety 
susceptible to the loose smut while the other is susceptible to the 
covered. During the past year we have published our data on 
certain crosses between Early Gothland and Monarch. The data 
were obtained for the second, third, and, to some extent, for the 
fourth generation of the hybrids. ‘The third generation progenies 
of additional crosses involving this same combination of parents 
were extensively grown during the past season. All these crosses 

4 
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involve Monarch, a variety highly susceptible to the covered smut 

and extremely resistant to the loose. It has been crossed with 

Rossman, Danish, Danish Island, Orientalis, and Scottish Chief, 

all resistant to the covered smut and susceptible to the loose. 

A number of additional crosses between certain varieties were 

made. These involve further new combinations of resistance to 

the two smuts of oats and when the studies are carried out on the 

second, third, and later generations, additional light should be 

thrown on the method of inheritance of the smut resistant quality. 

Some of our studies on the general problem of oat smut  in- 

vestigations are in cooperation with Mr. T. R. Stanton, Senior 

Agronomist of the Office of Cereal Crops and Diseases at Wash- 

ington, D.C. Mr. Stanton has furnished some of the material for 

the study of the hybrids, and is also testing out from the agronomic 

standpoint some of the lines which are promising on account of 

their smut resistance. 

Physiologic Races 

We have already demonstrated the existence of many specialized 

races of both loose and covered smut of oats. Recently an inter- 

esting specialized race of the covered smut has been isolated. The 

collections of the material were received from Mr. T. R. Stanton. 

The new race is particularly interesting because of its ability to 

infect the Fulghum variety of oats. This is a variety that is 

commonly grown in the Southern United States and has proved 

to be highly resistant to most other races of the covered smut. 

Of even greater interest is the fact that Black Mesdag is sus- 

ceptible to this newly discovered race of covered smut. Black 

Mesdag has for many years shown a very high degree of resistance 

to all collections of both loose and covered smut. Many distinct 

races of both smuts have been tried on this variety, but with 

negative results. It turns out, however, that the newly discovered 

specialized race of covered smut on the Fulghum type of red oats 

is capable of infecting Black Mesdag. 

Two different collections of the smut on Iulghum oats were 

made by Mr. Stanton and forwarded to me for investigation. ‘The 

spores from each collection were sown on twenty-four varieties of 

oats. One series of plants was grown in the greenhouse, and 

additional tests were made in the field following the discovery of 
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the susceptibility of Black Mesdag. In the greenhouse and in the 
field a total of 77 plants of this variety inoculated with one collec- 
tion were grown, and 44 (57.1 per cent.) were infected; 45 plants 
were inoculated with the other collection and of these 22 (48.8 per 
cent.) were infected. In both cases approximately 50 per cent. of 
the inoculated plants were smutted. 

Positive results were obtained with both collections on such 
varieties as Hull-less, Green Mountain, Canadian, Victor, Early 

Champion, Monarch, and Joanette, as well as Fulghum and 
Kanota. In most cases, 100 per cent. of the inoculated plants 
were smutted. One of the collections infected a few plants of 
Avena brevis and A. strigosa. Several other varieties, however, 
gave entirely negative results; these included Scottish Chief, 

Danish Island, Early Gothland, Monarch Selection, Orientalis, 

Danish, Rossman, and Markton. 

Cultural Characteristics of the Oat Smuts 

A detailed study of the characteristics of the various collections 
of races of both loose and covered smut in culture has been under- 
taken by Mr. L. Gordon Utter. Many of the races are sharply 
differentiated o their capacity for infecting certain varieties of 
oats. The problem, then, is to determine whether corresponding 
differences exist in the characteristics of these races as grown in 
artificial media in the laboratory. Further infection experiments 
are being carried out with pure line cultures thus obtained.  In- 
teresting progress has been made during the past year. 

Sorghum Smuts 

A series of second generation plants of a large number of 

sorghum hybrids was inoculated with both the loose and covered 
smut. It was possible to grow these through the courtesy of Dr. 

R. A. Harper, who provided land on his farm near Ridgewood, 
New Jersey. Valuable additional data on the inheritance of smut 
resistance in these sorghum crosses have been obtained. 

During the past few years a large amount of material of various 

sorghum hybrids has been collected in connection with the smut 

resistance studies. Miss Elizabeth Marcy has undertaken a study 
of the morphological characters of the hybrids with a view to 
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determining their possible association with the smut-resistant 
quality. 

Forest Pathology 

By ArtHurR HARMOUNT GRAVES 

Breeding Work IVith the Chestnut During 1931 

As in former years, the research work with the chestnut has 
been carried on in collaboration with | Division of Forest Pathol- 
ogy, Bureau of Plant Industry, U.S. Department of Agriculture. 
The work has consisted of a continuation of the hybridizing exper- 
iments with the Japanese chestnut, Castanea crenata, and the 
American chestnut, C. dentata, with a view to securing, if possible, 
a stock which inherits the parental characters which are desirable 
from the standpoint of ae —namely, the disease resistance of 

the Japanese, and the tall-timber-growing character of the Ameri- 

can, 
In this hybridizing work of the year before, as stated in the 

Brooklyn Botanic Garden Record (Vol. 20, p. 87), ten nuts were 
secured, all presumably hybrids. It is with profound regret that 
I have now to report that not a single one of these nuts germinated. 
As stated in the report of last year on this work, the nuts were 
stored during the winter (until the end of January, 1931) in the 
cool propagating house of the Conservatories, in sand and slightly 

dampened sphagnum moss. On January 30 they were planted 
in 4-inch pots, some in loam and some in clean sand, and all were 

placed in the warm propagating house. Instead of germinating, 
decay set in, and by April 1 all had rotted. 

In spite of this discouraging setback, we have this year more 
than quadrupled our efforts in the pollination work, and have 

changed somewhat the method used for germination of the nuts. 
With the help of Miss Rusk, 240 flowering branches of six Jap- 

anese chestnuts were bagged and pollinated with pollen from 

American chestnuts, as against 50 branches in the previous year 
on three Japanese trees. Of the three new trees worked with, 

two are on the property of Mr. Howard N. Folk, at Brielle, 
Monmouth Co., N. J., and the third belongs to Mr. John W. 
Minturn, Syosset, Long Island (township of Oyster Bay). We 
are pleased to acknowledge here the cordial cooperation of these 
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owners and also the continued interest and cooperation of the 
owners of the three other trees, namely Mr. Beekman Winthrop, 
Mr. Bronson Winthrop, and Mr. Renville S. Smith. 

It is indeed a pleasure to report that as a result of the more 
extensive pollinations of 1931, 124 nuts were secured in the fall 
(Table IT). On the advice of the Division of Forest Pathology, 

TABLE II 

RESULTS OF CROSS POLLINATIONS, 1931 

Owner Folk Winthrop Hammond! Minturn Smith 
Location Brielle O. Westbury Syosset E. Norwich O. Bay Totals 

No. of branches 
bagged....... 3 47 72 11 (plus 87 240 

2 selfed) 

No. of branches 
bearing nuts .. 9 4 6 1 39 59 (24.5% 

Total no. of 

flowers 

pollinated?.... 41 83 144 16 321 605 
omitting 

those selfed) 

Flow ers devel- 

oping nuts.... 10 5 7 1 68 91 (15%) 

No. of nuts 

ripened....... 14 5 10 1 94 124 

1 Although on the estate of Mr. Bronson Winthrop, this tree has been 
so designated, after the present tenant, to distinguish it from the tree belong- 
ing to Mr. Beekman Winthrop. 

2A “flower” here ans a flower cluster (see Fig. 3). Usually three 
owers make up a oe cluster, surrounded by the involucre which later 

develops into the “bur” of the aneciniih In case all of the three flowers 
are fertilized, three nuts in the bur are the result. It is evident from 
the table that the trees bear usually more than one flower cluster on a 
branch. This means either that several androgynous catkins are borne on 
one branch, or that the androgynous catkin, if single, bears more than one 
flower cluster. In the case of the Smith tree both of these statements are 
true. It was not uncommon _ to find on this tree four flower clusters on one 
catkin. The number of pistillate flower clusters on the androgynous catkins 
is fairly constant in een ee ae tree. 

U. S. Department of Agriculture, and of the Boyce Thompson 
Institute, these were planted immediately after harvesting. Be- 
fore planting, each nut was given a number, weighed, and measured 
as to its greatest length, breadth, and thickness. All were planted 
in 4-inch pots or large pans, some in sandy soil obtained from the 
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Oyster Bay region where three of the Japanese parents are grow- 

ing, some in clean gravel, and the rest ina mixture of sand, garden 

foam, and leaf mold. They have been kept in the cool propagating 

house, and up to the close of the year there has been no indication 

of germination, although most of the nuts seem sound. 

The most significant thing shown by this large harvest is the 

demonstration that with persistence and properly timed effort 

plenty of crosses can be made between the American and Japanese 
The methods used have already species and sound nuts secured. 

resume will be been described in my report for 1930, but a brie 
given here. A reference to Fig. 3 will make the situation clearer. 

The chestnut trees to be pollinated must be visited before the lower 

or staminate catkins have commenced to shed their pollen. At 

this time not only these catkins, but also the part of the andro- 

ynous catkins above the pistillate flower clusters (the latter in- 

dicated by the white arrows) must be cut off, and the remnant of 

the branch, now bearing only the pistillate clusters, enclosed in a 

lays later, when the pistillate clusters are presum- 

— 

~ 

bag. A few « 
ably receptive, the tree is again visited, the bags removed, and the 
pistillate flowers rubbed gently with staminate catkins taken from 

an American chestnut tree. The bags are then replaced. To 

increase the chances of fertilization, this operation is repeated once 

or twice more, at intervals of from three to six days, and then the 

bags are left on until no more pollen is being shed by the other 

flowering branches of the tree. In September the nearly mature 

burs are again enclosed in the bags in order to prevent loss from 

their dropping to the ground or shedding their nuts. Tinally, 

when the burs have opened inside the bags, the nuts are collected. 

The whole process necessitates six or seven visits to the tree 

Table Hil presents a time-table of the crossing work in 1931. 

Sources of the American Pollen.—Since the times of flowering 

of the Japanese trees are in most cases earlier than the flowering 

period of the native chestnut in this vicinity, it 1s necessary to use 

pollen shipped from a more southern latitude, where the American 

chestnut blooms earlier. Generous quantities of this American 

pollen were shipped to us at the proper time by the Division of 

For est Pathology, U.S. Department of Agriculture, Washington, 

D. C., and also by iis Ohio Agricultural Experiment Station, 



Fic. 3. Flowering branch of Japanese chestnut (Castanea crenata) belonging to Mr. Howard N. Folk, Brielle, Mon- 
mouth Co., N. J.; collected June 28, 1931. The purely staminate or androgenous catkins borne on the lower portions 
of the two flowering branches are in full flower, shedding an abundance of pollen. The upper catkins (two on the right 
hand branch and one on the left) are androgynous, 7.e., with pistillate flowers at their bases (indicated by the white 
arrows and the protruding, spine-like styles), which will form the burs, and with still unopened staminate flower clus- 
ters above. (7481.) 
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Wooster, Ohio. It is hardly necessary to state that our results 
could not have been attained without this splendid cooperation, 
which we are pleased to acknowledge here. Later in the season 
(beginning, in 1931, about July 4) the American chestnut sprouts, 
of which there are many in this vicinity, open up their flowers, and 
this pollen was used (in part) for the last pollinations. 

clnalysis of Results in 1931—The results this year (Table IT) 
show that 24.5 per cent., or nearly one quarter of all the branches 
pollinated, bore nuts. 15 per cent. of all the pistillate flower 
clusters on the branches bore nuts—many of the burs having two 
or even three nuts. In one case one branch on the Smith tree 

— 

bore nine nuts in four pistillate lowers. In other words, four burs 

; TABLE III 

TIME-TABLE OF CHESTNUT Work, 1931 

ler Folk Winthrop) Hammond Minturn Smith 

Location Brielle O. Westbury Syosset FE. Norwich O. Bay 

Pollination: 

Branches bagged...... June 18 June 24 June 23, 24 June 23 June 26 

1st pollination........ June 27, 28 ae 206 June 29 June 29 July 1 

2d pollination........ July 3, 4 July 2 July 2 July 2 July 7 
3d pollination. ....... = July 8 July 8 July 7 July 10 
Bags removed........ July 15 July 28 July 28 July 28 July 28 

Burs bagged... ...... Sept. 10 Sept. 17 Sept. 17 Sept. 17 Sept. 17 

Nuts collected........ Sept. 25 Oct. 2 Oct. 2 Oct. 2 Oct. 12 

Nuts planted......... Oct. 3 Oct. 4 Oct. 5 Oct. 4 Oct. 16 

were formed on this branch. Two of the burs contained three 

nuts each; one, two nuts; and the fourth, one. It is significant 

that this branch was located near the top of the tree, where pol- 
linations were made in order to determine whether the results 

would be better here than in more accessible branches, which could 

be reached either from the ground or from a step-ladder. Of the 
seven branches pollinated near the top of this tree four yielded 

late flowers pollinated on these seven — nuts, and of the 26 pisti 
branches ten yielded nuts. These results show a much higher 

percentage of success than the average for this tree. Only further 
work, however, can determine whether this is the general rule. Of 

course the operation becomes much more difficult if one has to 

le season. — climb each tree, as in this case, seven times during t 
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As will be seen from Table IT, the best percentage of successful 
results was obtained from the Folk trees. These are splendid 
sturdy specimens, and should be used again if this work is con- 
tinued. The Minturn tree is also a fine individual, and although 
the results thus far have been discouraging, the experimentation 
with it has been too limited to have any decisive value. 

Self Sterility im the Chestnut—For a long time it has been 
common knowledge that isolated chestnut trees bear no fruit, or, 

at most, only a few nuts. Large crops of burs may be produced, 
but the nuts inside the burs contain no “ meats” or embryos. At 
the present time both the Smith tree and the Minturn tree, of 
the Oyster Bay region, bear only a few sound nuts each year. Mr. 
Smith reported that in September of last year (1931) about eight 
bushels of burs were raked up from the ground, which contained 
only empty shells of nuts. However, a few had sound nuts, and 
these—about 50 in all—he kindly saved for us. Some of them 
were sent to the U. S. Department of Agriculture, and the rest 
have been planted in our greenhouses for comparison of their seed- 
ling stages with those of the bagged nuts secured from the same 
tree. Mr. Smith tells us that formerly the tree bore large crops 
of good nuts. When one considers the large numbers of healthy 
American chestnut trees which, before the advent of the blight, 
flourished in the woods nearby, it seems a well warranted conclu- 
sion that their pollen, carried by the wind or by insects to Mr. 
Smith’s Japanese tree, was the essential factor in its fertility. The 
same condition of affairs, although to a lesser degree, is true of the 
Minturn tree. Formerly it bore fair crops of nuts. The native 
chestnut trees were here obviously not so close at hand. In the 
Hammond tree one of the leaders is a graft, which differs from the 
other leader (the original stock) in size of leaves, burs, number of 
nuts in the bur, to a slight extent in the time of flowering, and also 

in other characters. We have here what amounts essentially to 
two different trees, therefore, and natural cross-pollination occurs. 
The yield of nuts each year is good. What was said of the Smith 
tree applies also to the Winthrop tree—now an isolated individual. 
It is a most significant fact both from the standpoint of sterility 
and, on the other hand, in favor of the success of our pollination 

work, that the only nuts developed on this tree during the past two 

err 
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years—and these have been fine specimens—have been formed in 

the burs pollinated by us. In the case of the Volk trees, several 
ose proximity, and consequently — individuals are growing in fairly ¢ 

splendid yields of nuts are the result. 
Dr. A. B. Stout? calls the periodicity in the maturation of the 

staminate and pistillate flowers of the chestnut a case of duodt- 

chogamy. le says: “In flower behavior, chestnuts exhibit a 

double dichogamy or a duo-dichogamy. The lower catkins on 

the flowering branches bear only staminate flowers and these ma- 
ture first in the season of bloom. ‘The pistillate flowers at the base 
of younger catkins above are next to bloom, and still later there 

is maturity of another set of staminate flowers borne on the same 
catkins with the pistillate flowers. Thus there are for the tree 
as a whole two end-season periods of pollen-shedding and a mid- 
period with the maturity of the pistillate flowers.” 

In Fig. 3 the lower catkins are shedding their crop of pollen. 
The pistillate flowers are presumably not yet mature, and the later 
crop of stamens above them is still in bud. To determine whether 

the pistillate flowers can be fertilized by the first crop of pollen, 

two flower clusters on the Minturn tree were pollinated, using this 
pollen, but the results were negative. ‘This experiment will be 

— 

carried out on a more extensive scale in further work. Pollination 

with the later crop of pollen should also be tried, as well as the 
testing of both crops of pollen in the laboratory for viability. The 
maturation of the two crops of pollen is not always as clear-cut as 
ig. 3 would seem to indicate. [examination of the figure with a 

hand lens will reveal several stamens already out on one of the 
upper catkins. During late July, in August, and even in Septem- 

ber, stray staminate flowers can be found occasionally on the trees. 
It is possible that such irregularity may be connected with the 

— ripening of a few nuts on the isolated trees. 
Seedling Chestnuts Planted in 1931.—Two plantings of seedling 

chestnuts were made during 1931, on land belonging to the writer 

at Hamden, Conn., as follows: 

1. On April 17, thirty-two seedlings grown in the Garden con- 

1 Stout, A. B. The pollination problem in nut-bearing trees, Rept. of 

Proc. of 20th Ann. Meeting, Northern Nut Growers Assn., pp. 64-69. 
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servatories from nuts obtained from the Folk trees Oct. 6, 1930 

and planted Oct. 29, 1930. Of these thirty-two, ten died during 
the summer, mostly on account of the severe drought. Of the 
twenty-two remaining, two are nearly two feet high, and some are 
over one foot. In addition to these Japanese trees, one seedling 
of the American chestnut was also planted—raised from seed ob- 
tained from a chestnut vender on Broadway, New York City, in 
October, 1930. 

2. On April 25, twenty-nine trees, received from the U. S. De- 
partment of Agriculture. Some of these are Chinese chestnuts 
(C. mollisstma), and three are the S-8, Dr. Van Fleet’s hybrid of 
the Chinese chestnut and the chinquapin. Three of the twenty- 
nine died during the summer, among them a valuable Japanese 
hybrid (M-38). The rest are doing well, one of the S-8’s having 
made a growth of sixteen inches. 

Altogether, there are now 137 chestnut seedlings of various 
kinds growing on this land. The trees are planted fifteen feet 
apart in the row and the rows are fifteen feet apart. Records of 
the growth and condition of each tree are being kept from year to 

year. ‘The main purpose of this plantation, which is now com- 
mencing its fourth year, is the development of promising stock for 
hybridizing experiments in the future. 
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Fic, 4, Echinocactis Saglionts (i) and Mese miby yanthe VLU pomeridianum 

(M). Flower buds in longitudinal section, showing resemblance of many 
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characters. 
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Beardless Iris Project 

By Georce M, ReEeEp 

Many valuable additions to our collection of varieties of Japa- 

nese iris have been made. When we were in Japan in 1930 we 
selected a number of varieties for importation, and these were 
received during the past year. The new additions to the collection 

include 27 named varieties from [lorikiri-yen, 36 from Kotaka- 
yen, and 40 from Yoshino-yen, these being the largest and best 
kept up gardens in the vicinity of Tokyo. Most of the varieties 
grown in the Kotaka-yen are among the oldest in cultivation, dat- 
ing back a century or more. “A few varieties of a specialized type 
of Japanese iris known as [se-shobu were also added to our collec- 
tion. 

The condition of many of the plants on their arrival was very 
disappointing. They had been long delayed in transit and sub- 
jected to other adverse treatments. Ilowever, they have grown 
very well and a few plants even flowered during the season. By 
careful culture, including abundant watering, all of the varieties 
have come through, and fully ninety-five per cent. of the total 
number of plants received. 

In addition to the named varieties, several collections of wi — d 

Oo 
DOOO O° a 

Fic. 5. Selenicereus sp. Cross-sections of ovary. A, very young, with 

ovary divided (much magnified); B, adult, ovary one-celled (slightly mag- 

nified). 
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forms of /ris Kaempferi collected in different parts of Japan were 
also received. These grew very successfully and most of the 
clumps flowered, although not in their fully characteristic manner. 
In another year it will be possible to make comparisons between 
the flower characteristics of the plants from different localities. A 
large number of seedlings, both of the wild form as well as the 
cultivated varieties, are now growing, and a few may be expected 
to bloom in 1932. All of these came from seeds secured in 
Japan in 1930. 
A large number of crosses between different varieties of Japa- 

nese iris were made during the past season. In making the 
crosses, various characteristics of the individual parents were con- 
sidered. A very large proportion of the attempts at crossing ap- 
peared to be successful. It will of course take two or three years 
to determine the final results, when the plants obtained come into 
flower. 
We now have nearly 500 varieties in the collection, and the sea- 

son of 1931 was a successful one from the standpoint of the 
abundant flowering. Practically all of the varieties bloomed. 
The varieties had been grouped on the basis of the scheme of 
classification which had been worked out, and it was possible 
readily to compare the closely similar kinds. Additional correc- 
tions in identification were made, and further descriptions of 
varieties were written. 

In 1929, 75 varieties were introduced from Japan, and these 

bloomed quite satisfactorily this year. Unfortunately, fully fifty 
per cent. of them were incorrectly named, the same variety ap- 
pearing two or three times under different names. 

The American Iris Society held its Annual Meeting at the 
Garden on June 30th, at the time when the Japanese iris were at 

their height. By far the larger number of varieties were in ex- 

cellent bloom on the date of the meeting, and it was possible for 
those who attended to observe the characteristics of the different 
varieties. 

Relatively few plants died during the past season, although in 
previous years we have lost a large proportion of plants, largely 
through the fly maggot (Chactopsis fulvifrons). Early in the 
spring the dead leaves were burned over the dormant. plants. 
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Whether this had anything to do with reducing the loss of plants by 

the fly maggot is perhaps a question. In any case, however, the 

burning over did no harm to the plants, and greatly decreased the 

amount of labor in cleaning up in the spring. 

In previous years we have had some injury from thrips. Dur- 

ing the past season, however, it was unusually severe. ‘This insect 

enters between the folds of the leaves and penetrates underneath 

the bracts of the flower cluster. Some varieties seem to be much 

more susceptible to injury than others, so that practically no well 

developed blooms were secured; the later varieties appeared to 

suffer most severely. 

Several collections of /ris laevigata were also imported from 
iese flowered in June. One variety, the poe Japan, and a few of t 

Four Season Iris, bloomed in September and October. Nearly 

all the plants imported grew very well and became well established, 

but it remains to be determined how successfully they wall with- 

stand our winter conditions. It is hoped, however, that they will 

survive and continue to multiply and flower in the coming years. 

These make a valuable addition to our general collection of beard- 

less varieties and species. 
The collection of Siberian irises, which now includes about 60 

varieties, was well established, and flowered vigorously. I¢xcept 

for the newest productions, we have practically all of the varieties 
of this group in our collection. 

A great many species of beardless iris are now in the collection, 
es — most of which flowered during the season. Crosses were at- 

tempted between many of them, with what success remains to 
be determined after the seeds germinate and the seedlings grow 

to the flowering stage, which will require two to five years 
In July we published a paper on our studies on the brie of 

Tris fulva and I. foliosa. These two species, the first generation 
plant—Dorothea Ik. Williamson—and five seedlings of the latter, 
were illustrated in color. The second generation seedlings showed 
marked variation in the shape, size, and color of the flowers. Dur- 

ing the past year a large number of additional seedlings from these 
crosses bloomed for the first time. The plants varied greatly in 

the length of the stem and the vigor of the plant, as well as in the 
flower characteristics. It is possible that a few of them may 
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prove to be excellent garden varieties. For the most part, how- 
ever, they are interesting in showing the wide variation in the de- 
scendants of crosses between J. filva and J. foliosa. 

Additional watercolor drawings of several species and varieties 
were made by Miss Louise B. Mansfield; these greatly increase 

the value of our growing collection of colored drawings. Most 

of the distinctive types of varieties of Ivis Kaempferi are now 
represented. Additional ones, however, will be needed in order 

to show the differences between the minor groups of these iris. 
Many plants of [ris Kaempferi were sent in exchange to several 

people. Based on the requests received, a new interest has been 

developed in the Japanese iris, and nurserymen and others are de- 

sirous of having authentic material. By means of these ex- 

changes we have been able to add mainly to our collection of 

bearded iris, although some beardless types have also been secured. 

The additions to the collection of beardless iris include the fol- 

lowing species .and varieties received on the basis of exchange: 

Dr. S. Stillman Berry, Redlands, Cal., 1; Mr. Clement Heaton, 

Wiest NvackeeNe weal Wir. LF. Eloyt, Bast Aurora, N.Y 535 

Prof. H. Harold Hume, Agricultural Experiment Station, Gaines- 

ville; Flay 252 Miz, @lint MeDade, Chattanooga, Tenn. 1; Mrs: 

Thomas Nesmith, Lowell, Mass., 7; Poughkeepsie Nursery Co., 
Poughkeepsie, N. Y., 3; Dr. J. K. Small, New York Botanical 

Garden, N. Y., 23; Southern California Iris Gardens, Pasadena, 
C 

cn 

al., 
By purchase, 7 species and varieties were obtained from the 

Yokohama Nursery Co., Ltd., Yokohama, Japan; 27 varieties 

from the Horikiri-yen, Horikiri, Tokyo, Japan; and 36 varieties 
from the Kotaka-yen, Horikiri, Tokyo, Japan. We also obtained 

species and varieties, mostly bulbous and Oncocyclus type, from 

C. G. Van Tubergen, Ltd., of Haarlem, Holland, and Fr. Vester 

& Co. of Palestine. 
We are greatly indebted to the Yokohama Nursery Co., Ltd., 

for the care of various wild types collected in Japan. In various 
localities, plants of different species of iris were collected and 
forwarded to this Company, where they were planted and cared 
for until February of the following year, when they were shipped 
tous. It was quite feasible to dig up plants in the vigorous grow- 
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ing stage and ship them the relatively short distance to Yokohama, 

whereas it would have been utterly impossible to forward such 
plants direct to America. Through the courtesy of the Nursery 
Company we were able to add very valuable material for the study 
of the various types of Japanese iris. 

hic. 6. Brunfelsia latifolia (Solanaceae). Flower bud and adult flower, 
showing axile placentation. (7169.) 

Systematic Botany 

By ALFRED GUNDERSEN 

Flower Buds and Classification of Dicotyledons 

vy of flower buds and floral structures was continued 

I have been particularly interested in the families 
ann The study 

during 1931. 

under Engler’s Parictales. This extensive group doubtless be- 

longs not far from the J/agnolia group of families, as illustrated 
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by Gordonia Alatamaha, of which we had this fall abundant 
flowering. 

In the Engler system the Parictales are followed by the Opiun- 
tiales. The resemblances between Cactaccae (Opuntiales) and 
Loasaceae (VParietales) are very great. In the systems of Ben- 

tham and Hooker, and also in those of Warming, Wettstein, 

Bessey, and Hutchinson, the Cactaceae are placed near Aizoaceae 

(Centrospermae or Caryophyllales). Here also the resemblances 
are very great. The illustration (Fig. 4) shows flower buds 
from these families. It may be that the Cactaceae should be con- 

Fic. 7. Primula obconica. Flower bud and adult flower, showing central 

placentation. (7173.) 
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sidered a link between Parictales and Centrospermac, the same as 

Frrankeniaceac ( Parietales . 

The second illustration (lig. 5) shows the sections of bud and 
adult flower of a Selenicereus species with two interesting dif- 
ferences. In the bud the ovary is almost entirely divided, which is 
approximately the condition in Atgoaceae. Again, in the bud the 
ovules are sessile on the ovary walls, while in the adult they are 
attached to long branching funicult. This difference is suggestive, 
for in the genus Pereskia, which by its ordinary leaves appears to 
be a primitive form of the Cactaccae, the ovules are sessile and 

— basal, in this respect like many plants of the Centrosperimace. 
Miss Maud HH. Purdy has made a number of drawings and 

paintings showing details of flower-structures. Figure 6 illus- 
trates the axile placentation of Solanaccae, also the relatively large 
size in the bud of anthers and ovules compared to floral envelopes. 
In Fig. 7, of Primula, the corolla tube is proportionately much 

‘pearly’? ovules ” ‘ 

shorter in the bud than in the adult flower; the 

and central placentation characterize Centrospermae as well as 
Primulales. The early appearance in the bud of the characteristic 
placentation is of interest. 

By Henry K. SvENSON 

Galapagos Collections 

Systematic work of the past year has been largely concerned 
with determinations and notes on the specimens collected on the 
Astor Expedition to the Galapagos and Cocos Islands in 1930. I 
have had the cooperation of numerous specialists in difficult groups 

and the work is nearing completion. 

Eleocharis 

A second installment of a monograph of Eleocharis has been 
turned in for publication. Although part of this work was com- 
pleted before I came to the Brooklyn Botanic Garden, much of 
the revision has been done here, many specimens having been 
borrowed for study through the Brooklyn Botanic Garden. The 
paper is a treatment of a primarily North American group of 
sedges, known as spike-rushes, which have always been difficult 
to identify, the group of species centering about Eleocharis capitata 
(/:. tenuis) being especially discussed. 
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Genetics 

By Rate C. BENEDICT 

Nephrole pis 

Work with the Nephrolepis collection involves two lines of 
activity: (1) general maintenance of the collection for the interest 
and value of its status as an assemblage of horticultural and ex- 
perimental forms; (2) experimental research, looking to further 
extension of our knowledge regarding these mutable types. 

The first problem involves occasional stock-taking, attention to 
cultural treatment, and the continuance of the accessioned collec- 
tion in as representative a condition as possible. During the year, 
a special set of named varieties has been set up as a separate 
evolution exhibit in House 3; these varieties include examples of 
the basic forms, the primary sports of the Boston fern, and a few 
of the extreme lines of development. ‘rom time to time requests 
come in for living collections of these Nephrolepis sports, to be 
used as instructional material in university work. 

During the year an invitation was received to send a representa- 
tive set of this Nephrolepis material to the forthcoming Interna- 
tional Genetics Congress to be held at Ithaca in the summer of 
1932. In preparation for this, special spore cultures were started 
during the summer of 1931, so that both the sporeling and the bud 
types of variations might be available. In part, some of these will 
represent experimental cultures not heretofore developed and thus 
representing new experimental work. 

The prosecution of extended experimental work in this Nephro- 
lepis group is a problem of space, research time, and the enlistment 
of others in some of the varied phases. A beginning along the 
latter line was made some three years ago when Mr. Louis Eisman 
began work on the cytology of these forms, working at first at 
the Botanic Garden and continuing as a graduate student at Colum- 
bia University. 

Brassica 

Experimental work with Brassica has been continued. Some 
additional types have been grown, including one, the giant tree 
kale, which has now reached a height of eight feet. A collection 
of habit photographs, showing the great diversity of form within 
one cultivated species, has been assembled. Preliminary work in 
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hybridization has resulted in the production of a considerable F, 

progeny of an interesting cross between the kohlrabi and sprouting 

broccoli. 

Graduate Students and Independent Investigators Enrolled 
During 1931 

Besides the members of the Botanic Garden Staff, several grad- 

n me uate students and independent investigators were engaged 

carrying on botanical research in the laboratories of the Garden. 

Miss Ffanchon Hart completed, during the summer, a_ thesis, 

based on the study of some diseases of medicinal plants, for the 

degree of Master of Arts at New York University. 

Mr. Charles A. Finnegan is enrolled at New York University 

or a master’s degree and is basing his thesis on a study of the 

trees of the Botanic Garden. 

Mr. I. H. Ponder has enrolled for two courses in plant pathol- 

ogy at the Botanic Garden. He has undertaken some physiologic 

studies on the crown rust of oats, and a special problem in a disease 

of oak trees. He is also enrolled at New York University for the 
master’s degree. He received the Scottish Board of Agriculture 

Diploma from the College of Agriculture, University of Edin- 

burgh. 

Mrs. Marie E. Conklin has undertaken independent investigation 

on the bacteria which form tubercles on the wild legumes. She 

is a graduate of Wellesley College and has continued graduate 

study at the University of Wisconsin. 
Miss Elva Lawton is carrying on her investigations on regenera- 

tion and polyploidy in ferns. The results will be submitted to 

the University of Michigan as a thesis for the degree of Doctor of 

Philosophy. Miss Lawton is an instructor in the Biology De- 
partment of Hunter College. 

Mrs. Jennie L. S. Simpson, Assistant Professor in the Biology 

Department of Hunter College, is continuing investigations on the 
vascular anatomy of Cucurbitaceae. She has received her degree 
of Doctor of Philosophy at McGill University. 

Miss Mollie Sobel, a teacher of biology at Abraham Lincoln 
High School, is studying for a master’s degree at Columbia Uni- 

versity, having graduated from Hunter College. She has under- 

taken a study of the longevity of smut spores as a basis for a 

ja 

— 

thesis. 
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RRO On hit <CUR ATOR OF RU BEG SNS iRUG= 
TION FOR 1931 

Dr. C. Stuart GAGER, DIRECTOR 

Sir: I submit herewith my report for the year ending December 
SoS 

Attendance at the Garden 

As shown by the year-end totals at the turnstiles of the five 
entrance gates, the attendance at the Garden during 1931 was 
1,107,039, as against 1,006,027 in 1930. The attendance in the 

months of January, 48,601, April, 146,664, and November, 76,799, 

was the largest for those months in the history of the Garden. 
The largest previous attendance for January—48,309 in 1928— 

was very close to the figure of 1931. The largest previous figure 
for April was 115,336 in 1927, and for November 67,842, in 1928. 
In April, the unusually attractive displays of naturalized crocuses, 

daffodils, and narcissus, covering acres of the Garden lawns, are 

probably the principal reason for the large attendance of this 

month; and the unusually mild weather in November must have 
been partly accountable for the increase during that period. In 

connection with the April attendance it is of interest to note that 

the largest week-end attendance ever recorded occurred on April 

18 and 19. On these dates more than 28,000 people came to 

enjoy the brilliant displays of 25,000 yellow daffodils dancing on 

the lawns, the handsome pink magnolias in the magnolia triangle, 

the various kinds of forsythias forming almost solid masses of 

yellow here and there about the Garden, as well as the great variety 
of other early-flowering shrubs and herbs. The figures at the 
turnstiles totalled 28,662, the highest previous record being 20,356, 

on the corresponding week-end last year, April 19 and 20. On 
the preceding week-end this year, namely April 11 and 12, the 

attendance was 19,884. It is very clear that a visit to the Botanic 

Garden to see the spring flowers is becoming more and more an 

“institution” among residents of Greater New York. 
The combined attendance at the Garden classes and lectures was 

123,630, or about the same as that of last year—135,388. 
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TABLE IV 

ATTENDANCE AT GARDEN DURING 1931 

Jan. | Feb. | Mar. Apr. May June July 

At re ae sees Sice gopers 1,233 876 936 3,906 3,914 3,600 | 14,080 

At visiting classes....... 465 322 58 3,316} 13,991 4,184 506 

At fee oh slaeen, ies 225 210 Ha 3,225] 11,889 4,084 306 

- lectures adults 95 ( 0 165 500 265 O 

rece ineeias ay ».....| 2,577} 2,869} 5,857) 18,411] 16,464] 10,266 

re PLFOUNIS iy ce gateanS 48,601 [55,808 |65,746 |146,664 |169,486 |125,367 |108,470 

Aug. Sept. Oct. Novy. Dec. Anal 
Totals 

a re sgular classes. ......{ 13,200 9,316 2,771 3,235 3,382 60,449 

At visiting classes....... 0 0 3,162 5,323 1,192 33,048 

At iectiites to ec ils acy 0 185 2222 4,320 1,002 Ba 

At lectures to adult a 0 250 295 195 50 1,855 

At conservatories. ...... 8,928 8,183 1,124 | 11,378 5,895 112,826 

At grounds...........-. 80.600 | 97.454 | 86.622 76,799 | 45,422 | 1,107,039 

School Service 

During the year we received 934 requests for study material 
from 203 schools of Brooklyn and other boroughs. The latter 

figure includes 30 high schools and annexes in Brooklyn, 10 i 

Queens, 13 in Manhattan, and 17 in the other two boroughs ; also 
20 junior high schools, 9 colleges and universities, 3 training 
schools for teachers, 80 elementary schools, and 25 private and 
parochial schools. In a 15 other institutions, such as 

School Nature League (N. Y.), Prospect Heights, St. Johns, and 

KKings }=County oo CB scekiyn), and Newport (Rhode 
Island), Hospital were supplied with plant material. The total 
number of pupils in all the school ie served is 223,801, 
against 196,177 last year. As usual, Miss Rusk has had charge 
of the distribution to the high schools. The demand for agar for 
petri dishes for the study of molds and bacteria has been greater 
than ever, last year 5,482 dishes having been filled—in the month 
of December alone, 1,355 dishes. The preparation of the nutrient 

the dishes are time-consuming operations, agar and the filling of 
and some one to definitely take charge of this part of the work, 
as well as to help in giving out plant material, is much needed. 



Fic. 8 Class from Kings County Hospital, enrolled in the Course for Student Nurses. 

(732 Asters in foreground. November 4. 

Early blooming hardy 



66 

Adult Classes 

The total number of students in the adult classes during 1931 
was 0638, the largest figure for any year in the history of the 
Garden. The total for 1930 was 485. The largest registration 
in any one class last year was 99 in the spring course on the flower- 
ing plants of Greater New York, Dr. Svenson and Miss Rusk, in- 
structors. This class had to be divided into two sections, one 

mecting in the morning and one in the afternoon. The class for 
tree study was also large, 77 registering, and this was also 
divided into a morning session in charge of Miss Vilkomerson, and 
an afternoon section, in my charge. Since many of the students 
wished to take both courses, which were scheduled originally for 
practically the same hours on Saturday afternoons, it was thus 
possible for them to take the tree course in the morning and the 
flower course in the afternoon, or vice versa. The registration for 
the tree and shrub course was also large in the fall—60 in all—and 
this again had to be divided into two sections in charge of Miss 
Vilkomerson and myself. 

The class in General Botany was this year again conducted by 

As was stated in the report for 1930, the subject 

— 

Miss Rusk. 
matter of this course is so extensive that it was thought it might 

have to be lengthened into a two year course. This has been done, 
commencing with the school year in September, 1931; and conse- 
quently this year only the lower plants are being studied, te. the 

As stated 

— 

groups below the seed plants in evolutionary sequence. 

in the Prospectus for 1931-2, the first half of the course (A), 

namely the year spent in the study of the seed plants, 1s not a 
prerequisite for the second (B). This year the laboratory period 
for the course has been held on Saturday mornings, and a labora- 

tory fee of $5 has been charged in addition to the $5 fee for the 
lecture periods. 

Classes for Nurses 

Classes of nurses in training came from three hospitals, St. 

Johns (15), Prospect Heights (35), and Kings County (70). 
These classes were in my charge and consisted of ten exercises of 
two hours each, both in the spring and in the fall. The course in- 
cluded a series of informal lectures, with demonstrations, on the 

— 
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structure and functions of the organs of seed plants, with micro- 

scopical study in the laboratories. The relations between the 

plant and animal kingdoms were particularly emphasized. At 

each exercise, a trip was taken through the plantations or con- 

servatories, not only for the study of the plants used in medicine, 

but also to acquaint the students with the common flowers. 

New Courses in 1931 

In the new course entitled ‘ Glimpses of the History of Botany,” 

four lectures were given, as follows: 

1. January 30. Pre-Linnean Botanists. Dr. Alfred Gundersen. 

2. February 6. Sove ee Plant Anatomists and Physiologists. Dr. 

Arthur H. Grav 

3. February 13. Ee ee enol Exploration in North America. Dr. H. K. 

Svens 

4, etn 26. Modern Trends in Systematic Botany. Dr. H. K. Svenson. 

oe 5 

The course in “ Ornamental Shrubs,” conducted by Dr. Gunder- 

sen, was a new feature this year, and proved popular. A course 

of this sort has long been needec 
Through the cooperation of the Membership Committee of the 

Woman’s Auxiliary of the Garden, a class in Advanced Gardening 

was organized, meeting Thursday mornings at 11, beginning Oc- 

tober 22, The course presupposes a knowledge of the elements 

any 

of gardening, such as is presented in the short popular spring and 

fall courses conducted by Mr. Free. The number registered in 

this course is evidence that it was needed. 

Cooperative Agreement With Long Island University 

Through an agreement made in January, 1931, with Long Island 

Hoses undergraduate credit for completion of the teachers’ 

“B” courses given at the Garden will be allowed toward the 

Fulfillment of the requirements for a university degree, provided 

the admission requirements at Long Island University and the 

laboratory requirements at the Garden have been fulfilled. 

Lectures for High School Students 

To supplement biology studies in the High Schools and Junior 

High Schools of Brooklyn and of nearby points in other boroughs. 



68 

the Garden arranged a series of lectures given in the spring in the 
auditorium of the Laboratory Building. A preliminary list of 
subjects for the lectures was first sent to every high school and 
junior high school of Brooklyn, with a request that others be 
added if desired. The subjects finally chosen were those for 
which the demand was greatest, and the dates when the lectures 

— 

were given, as well as their sequence, were also determined as 

nearly as possible in accordance with the questionnaire. At two 
of the lectures the auditorium, seating 570, was nearly filled. The 

lectures were held at 4:10 p.m., closing promptly at 5:00 p.m. 
Following 1s the schedule: 

March 19. Reproduction in the Flowering Plants. Miss Rusk 
April 23. Forestry. Dr. Graves 
May 7. Types of Plant Nutrition. Dr. Graves 
May 14. Plant Breeding. Dr. Benedict 
May 21. The Growth of the Idea of Evolution. Dr. Benedict 

At a later date, Dr. Benedict repeated the last lecture at the John 
Adams High School, which is so distant that it is practically im- 
possible for the pupils to reach the Garden in time. The at- 
tendance was 200, making a total attendance of 1700 for the entire 
course. 

At each lecture, blank cards were distributed to each pupil with 
the request that he write his name and that of his school and hand 
the card to one of the attendants when the lecture was over. In 
this way we learned that representatives from nine high schools 
and four junior high schools attended at least one of the lectures. 

Exhibits 

Ll. Eahibit for Teachers—In response to a request from Mr. 
Eugene A. Colligan, Associate Superintendent of New York City 
Schools, the Brooklyn Botanic Garden (as well as other public 
institutions 11 New York City) installed an exhibit in the Educa- 
tion Hall of the American Museum of Natural History, to acquaint 
the teachers of the New York Public Schools with the facilities ; 

ing on Friday, September 18, of all teachers assigned to visual 

or visual instruction available to them. The occasion was a meet- 

instruction in their respective schools, and about 1600 attended. 



BiG. 97 Outdoor study of willows. 

pon 

Class from Public School 206, Brooklyn. November 6. (7308.) 
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In the exhibit installed by the Garden, twelve tables four feet 

by twelve feet were used, extending in a line nearly the length of 

the exhibition hall. The children’s activities were illustrated by 
charts, a model of the children’s gardens, enlarged photographs, 

‘he opportunities for visual instruction available in the Con- 
r 

— SiC, 

servatories were illustrated by a series of varieties of the Boston 
fern, showing their evolution from the original type; by a selection 
of economic plants; and by some specimens of physiologically re- 
matkable plants, such as the Pitcher Plant, Venus’ ly Trap, Tele- 
graph Plant, and Sensitive Plant. The service to the schools, by 
which fresh material for study is distributed on request, to teachers 

ing of 
Some 
and a, 

r 

— of botany or biology, was also represented, as well as the fil 
petri dishes with agar for the study of molds and bacteria. 
space was devoted also to the publications of the Garden, 
carrying-case containing slides from the loan lantern-slide collec- 

At the request of the Museum authorities tion was also included. 

stember 21. all exhibits were continued until Monday, Sey 
2. December Exhibit at the Children’s Fair—At the request 

of the Executive Committee of the Children’s Science Fair, the 

Garden prepared a model exhibit for the Fair, which was held at 
the American Museum of Natural History, December 3 to 9, 

under the auspices of the School Nature League and the American 
Institute. 

The model was designed to demonstrate conditions necessary 
for the healthy growth and development of green plants. Since 
the primary object of the exhibit was to illustrate what school 

children could do themselves in this field, the experiments were 

made as simple, and at the same time as instructive, as possible. 
Mustard was used mainly for the material, for the reason that since 

it has a small seed with little stored food, the seedlings are thrown 
on their own resources very early, and must then react to the 

Lupine was also tried, 
hiefly on account of 

— 

external conditions of their environment. 
but was not as satisfactory for quick results, ¢ 
its large seeds. 

Over 34,500 people viewed the exhibit at the American Museum, 

and after it was brought back to the Garden it was installed in 
House 4 of the Conservatories, where it was on view for three 

1¢ Garden, blue lupines (sown Nov. 6) were used re weeks. At t 
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for the exhibition plants, since by that time considerable differences 
due to their varied treatment had had time to develop. 

3. Participation in Ten-Year Plan Exhibit—The Brooklyn 
Botanic Garden took part in the Long Island Ten-Year Plan 
exhibit held in the Eagle Building, Brooklyn, from October 26 to 
December 15. Plans for the proposed new Eastern Parkway 
gate, the North and South Washington Avenue gates, and for the 

‘Overlook’ were displayed. Those in charge of the exhibit 
estimate that about 6000 people came to see it. 

4. Exhibit of Medicinal Plants—On October 15 Dr. I. M. 
Fradkin, Brooklyn Pharmacist, of 512 Van Siclen Avenue, wrote 
to us stating that he would like to install an exhibit, accredited to 
the Brooklyn Botanic Garden, of medicinal plants in his store 
window, using living specimens as far as_ possible. Although 

— — jc) 

it was late in the season, we were able to supply him with the 
following: one plant of Ricinus communis (castor oil bean), three 
plants of Convallaria majalis (lily-of-the-valley), living specimens 
of Atropa Belladonna, Prunus scrotina (wild black cherry), 
Chenopodium ambrosioides ne tea), Glycyrrhiza glabra 
(licorice), Datura Stramonium (Jimson weed), Mentha piperita 
(peppermint), Populus candicans (balm-of-gilead), Hamamelis 
virgmuana (witch-hazel), Aconitiin Napellus (aconite), Liniwm 
usitatissimum (flax), Althaea sp., Viburnum Opulus (cranberry 
bush), Juniperus communis (common juniper), Cytisus scoparius 
(Scotch broom), and Marrubiuin vulgare (horehound). 

— 

Flower Days 

1931 was the fourth year in which “ Flower Days” have been 
held at the Brooklyn Botanic Garden. The total attendance was 
897, or an average of 149 persons per “Day”. Such popularity 
means, among other things, that these occasions have become 
fixtures in the Garden Calendar. For the success of the social 
part of the program we are much indebted to Mrs. Glentworth R. 
3utler, who was in charge of arrangements, and also to members 

of the Woman’s Auxiliary and to the young ladies of the Botanic 
Garden staff who assisted. The six Days observed were as 
follows: 



Monday, oe 6. Crocus Day. 

Leader Hilda Loines, F.R.ALS., Chairman of the Brooklyn Bo- 

nic Garden Governing Committee. 

ay, ee 17, Daffodil Day. 

Leader: Mrs. Wheeler H. Peekham, I’.R.H.S., Honorary Curator of 

Iris and Narcissus Collections, New York Botanical Garden. 

Friday, May 1. Rock Garden Day. 

Leader: Mr. Clarence Elliott, F.R.A.S., Plant-explorer and Specialist 

1 

iar Iric 

Monday, June 1. Iris Day. 

Leader: Dr. G. M. Reed, Curator of Plant Pathology, Brooklyn Bo- 

1 

Monday, June 15. June Rose Garden Day. 

Leader: Mr. J. H. Nicolas, Rose Expert, of Jackson & Perkins Com- 

pany, Nurserymen, Newark, New York. 

Friday, October 9. Fall Rose Garden Day. 

Leader: Mr. Montague Free, Horticulturist, Brooklyn Botanic Garden. 

Lectures for Officials and Members of the Garden 

In January and early February, four illustrated lectures were 
given by members of the staff who had been abroad during the 
preceding year. These lectures were held primarily to inform 
officials and members of the Garden of the results of foreign 

lows: — travel by our staff members. The schedule fo 
Jan. 12. Dr. Svenson. The Galapagos and Cocos Islands. 
Jan. 19. Dr. Reed. Jrises of Japan. 
Jan. 26. Dr. Gundersen. Norway, Sweden, Russia, and Ger- 

many. 
Feb. 2. Dr. Gager. The botanic gar 

England. 
ery ens of Italy, France, and 

Editorial Work 

I continued to serve on the editorial board of the American 
Journal of Botany, and also as editor of the Plant Section of 
General Biology for Biology Abstracts, and as editor of the Brook- 
lyn Botanic Garden Contributions. At a meeting of the Torrey 
3otanical Club, January 21, 1931, I was elected a member of the 
3oard of Associate Editors of the Bulletin of the Club. During 

the absence of Mr. George T. Hastings, Editor of Yorreya, | 

edited three issues of that periodical, namely the March-April, 
May-June, and July-August numbers. As editor of the Brooklyn 
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Botanic Garden Leaflets, I am pleased to report that as usual ten 
numbers have been issued, as follows: 

No. 1. House Plants. By Montague Free. April 1. 
Nos. 2-3. Important Woody Plants of the Greater New York 

Region. By Arthur Harmount Graves. April 22. 
Nos. 4-5. Important Herbaceous Plants of the Greater New 

York Region. By Henry K. Svenson. May 2 
No. 6. November in Your Garden. By Montague Free and 

AGuhut ils Gravess “Oct..2 1 
Nos. 7-9. Forms and Functions of Leaves. By Arthur H. 

Graves. November 18. 
No. 10. December in Your Garden. By Montague Free and 

Arthur H. Graves. December 2 

Miscellaneous 

Rare Woods Sent to Yale-—In 1931 we sent the following speci- 
mens to the Yale School of Forestry as additions to the collection 
of woods there. These trees (in one case a woody climber) were 
»eing removed from our plantations for a variety of reasons. a 

1. Small log of the Silk-Cotton Tree, Ceiba anfractuosum. 
2 = n unidentified woody species. 
3. Specimens of the woody climber, Salacia brunoniana. 
4. ie of the Oriental Spruce, Picea orientalis. 
5. Small log of Acanthopanax ricinifolius. 

Inspection of Plants and Grounds.—During the summer, I 

visited again the Norway Maple tree of Mr. Warner James of 
Ilatbush. This tree is afflicted with a mysterious disease—not the 
wilt—which we have not yet been able to diagnose. Among other 
trips, I might mention in this connection that, in company with 

our Mr. Free, on April 16, I visited the Brooklyn Hospital, De 
KkKalb Avenue and Ashland Place, and assisted in recommendations 

for planting the grounds near the new additions. 
Publicity—During the year we sent 21 news releases containing 

36 articles about events at the Garden, to the various metropolitan 
dailies. We received 931 clippings as against 745 last year and 
/92 for 1929. 



Fic. 10. Members of regular nature study class, P.S. 206, Brooklyn, teaching a visiting class from their own school a les- 
son they have had at the Botanic Garden. (7299.) 
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Post Card Bulletins —On February 13, post card bulletins were 
sent to members announcing the file of nursery and seed catalogs 
available for reference in the Library. On May 28 notices were 
sent to each member announcing the distribution of 2000 Chry- 
santhemum plants and 500 Hardy Asters, and again on September 
19, announcing the distribution of a quantity of Bearded Iris. 
Docentry.—During the year several Garden Clubs and other 

organizations, as well as high school classes, were conducted 

through the Garden and Conservatories by members of this de- 
partment. 

Other Personal Activities—I served on the Committee of 
Judges at the Children’s Science Fair, Dec. 3-9. Lists of lectures 
and talks given to schools, clubs, and other organizations, of field 

trips conducted, and articles published, are given in Appendices 
IEE es ehavel MWe 
Research—tThe report of research carried on during the year 

(pp. 46-53) has also been presented. 
Respectfully submitted, 

ARTHUR HARMOUNT GRAVES, 

Curator of Public Instruction. 

REPO OR siik “CURATOR OF “BEE ViR Nata. N= 
STPRUCTION POR 1931 

Dr. C. StuART GAGER, DIRECTOR. 

Sir: I hereby present the annual report for the Department of 
Elementary Instruction. 

Some of our high spots are the following. The attendance at 
our regular Garden classes has been over 55,000, and the attend- 

ance at visiting classes, 60,000. Taking all the phases of our 
work, we have contacted over 1,000,000 children. ‘The last figure 

represents our classwork (visiting and regular), conferences, seed 
distribution, and supply of material to schools. We have reached 
over 95 per cent of our Brooklyn elementary schools, even though 
the visiting classwork was affected during the fall by the epidemic 
of infantile paralysis, when schools were asked for some weeks not 
to send any classes out from their schools. 

— 
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In my Report for 1930 I mentioned an experiment we were 
trying with visiting classes, namely, having a school send the same 
class to us for a series of weekly lessons. During this year eleven 

schools sent classes numbering from fifteen to fifty pupils in each 
for a series of lessons lasting from six to twelve weeks. Of 
course, this does not represent the total of our visiting classes, only 
those coming for a series of lessons. The most interesting piece 
of work we have done with this phase of our visiting classwork 

has been with one fifth grade class of P. S. 206. The Principal, 
Mr. Arthur Bowie, has sent this group to us weekly from late 

ie term. We have taken up with them the 
niece of 

— October through t 

regular nature study work of the grade, doing weekly a 4 

work which is carried on throughout the following week by the 

and other subjects. A check 
a 

teacher with her English, spelling, 
class of fifteen pupils was used against the work done with P. Ss. 

206. During this time also two other fifth grade classes visited 

the class frequently for several periods of three weeks each, the 

original class bringing the visitors up-to-date in nature study and 

going on with their work. This experiment proves it is quite 

possible to choose from the syllabus subjects that may be carried 

on at the school in such a way that the individual pupil shall receive 

personal attention. 
I have had sixty-four conferences with teachers, these repre- 

senting work with nearly 400,000 children. These conferences 
pertain to definite plans for the nature work of a school or the 
outdoor garden work to go into immediate effect. 

“he Department has assisted in the starting of more nature 

rooms in Brooklyn schools, in the setting up of exhibits, and in 

We have been assisted 

r 

distributing plant materials to the schools. 
in this work by volunteers from the Brooklyn Junior League. 

Our seed work has increased somewhat this year. Over three- 
quarters of a million seed packets were sold. 

‘he Saturday morning work with children has gone on as usual. 
ee 

— 

There has been a total registration for the year of 570 children, 
of which 201 represent registration in the outdoor garden. Of 
the 201, 62 were new children. This represents about the propor- 

tion of new to old children that comes year by year. The rose 

garden in the children’s formal garden was remade and replanted. 
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In spite of the dry season and the infantile paralysis the garden 

season was successful. Our crop value dropped somewhat below 

our usual figures, but the garden was not closed during the time 

of the epidemic, and no cases appeared among our children. Some 

lessons were given in flower picking and in flower arrangement 

and 268 bouquets were arranged and given away by the children, 

Our garden was kept open a little longer than usual this fall 

Fic. 11. Children’s Garden. <A lesson in thinning. (7269.) 

because of the late opening of our public schools. On Saturday, 

July 18, we held a Parents’ Day in the outdoor garden, inviting all 

the parents to come and see the work. In spite of rain, a gratify- 

ing number visited us. 
The number of teachers registered for classes in this depart- 

ment alone is 243. This figure represents only those people who 

are coming for thirty weeks’ courses. 
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We have, as usual, assisted outside organizations such as the 
Brooklyn Home for Consumptives, the Children’s Aid Society, 
and various others with seeds and advice. 

Our largest exhibits were set up at the Children’s Science Fair 
at the American Museum of Natural History and for the ‘ Chil- 
dren’s Laboratories” (New Rochelle). An exhibit was also sent 
to the meeting of the American Association for the Advancement 
of Science in New Orleans, December 28, 1931—-January 3, 1932. 
An account of this will be given in the next Annual Report. 

The Garden, through this Department, presented thirty-three 
certificates of commendation to those elementary schools in Brook- 
lyn which successfully carried on school gardens throughout the 
summer. On November 19 the certificates were presented by the 
director to delegates appointed by the schools. 

During the month of March I was in England. The object of 
this trip was to give a lecture before the School Nature Study 
Union of Great Britain concerning the work done for children at 
the Brooklyn Botanic Garden. I wish here to thank you and the 
Board of Trustees for making it possible for me to have the time 
to do this work. There were about 200 people at the lecture 
which was held at the Teachers’ Training College of the University 
of London. During my time abroad I visited a number of the 
women’s schools of horticulture. 

I have written, as last year, a weekly article for the New York 
Sun. Vhe Sun this year started a regular Garden Page and claims, 

after a careful survey of their suburban subscribers, that over 

33,000 people turn to this Page weekly for help in gardening. 
I also wrote another series of short articles on gardening for 

McCall’s Magazine. 
Besides the time devoted to conferences, I have given con- 

siderable time to lecture work. During the year I have given 

forty-one lectures which have brought us in contact with over 
20,000 people. Included in these are four lectures delivered in 
the interests of the publicity campaign on Long Island under the 

auspices of the Woman’s Auxiliary of the Garden, namely, those 

given at Shelter Island Heights, Fort Salonga, Forest Hills, and 

Bay Shore. 
There have been no changes in personnel in the Department 

this year. 



Fic. 12. Taking home the product of their own toil from the Children’s 

Garden. If the education is effective the crop will take care of itself. (7344.) 
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Note may be made here of the distribution of educational ma- 

terial in connection with lectures and classes, both at the Garden 

and elsewhere. Mention has been made of the amount of living 
material given out, but no report has been made of the printed 
and mimeographed sheets of directions and lists of plants prepared 

and given to individuals in connection with their class work and 

lectures. The purpose of this distribution is that people may have 

tangible reminders as a follow-up in the given subjects under dis- 

cussion. ‘Thousands of these sheets and sets of sheets of printed 

matter have been given out during 1931 as part of a definite 

educational plan. 
fla Respectfully submitted, 

ELLEN [ppy SHAW, 

Curator of Elementary Instruction. 

REPORT OF THE CURATOR OF PLANTS FOR 1931 

Dr. C. Sruart GAGER, DIRECTOR. 

Sir: I submit herewith my annual report for 1931, 

New Plants 

Among the plants added to our collections the past year may be 

mentioned Stangeria paradova from Natal, South Africa, com- 

pleting our collection of the genera of cycads. After nearly a 

year these plants show only slight signs of growth, but they are 

in good condition. A shipment of rare shrubs was obtained from 

Hesse, Germany. Many small rare trees and shrubs were obtained 

from the Boyce Thompson Arboretum. An interesting plant in 

flower for the first time here was the semi-hardy Platycarya 

sinensis. 
Iris Plantations 

Dr. Reed, in charge of Iris, reports that “ during the past year 

several varieties of Tall Bearded Iris were added to our collection 

on the basis of exchange. For the most part, these embraced 

the newer varieties. We were able to supply a large number of 

plants of Japanese varieties, as well as a few species of Beardless 
Iris to California Iris Gardens, Pasadena, Calif., John Lewis 

i 
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Childs, Inc., Flowerfield, L. I., Mrs. E. F. Emigholz, Cincinnati, 

Ohio, Mrs. L. F. Hoyt, East Aurora, N. Y., Professor H. Harold 
Hume, Agricultural Experiment Station, Gainesville, Fla., Robert 

Wayman, Bayside, L. I., and others. The following varieties of 

Tall Bearded Iris were received: From Mrs. J. F. Emigholz, Ken- 

wood Iris Gardens, Cincinnati, Ohio, 24 varieties; Mr. Clint. Mc- 

Dade, Chattanooga, Tenn., 17 varieties; American Iris Society, 

through Mrs. W. H. Peckham, 7 varieties; Southern California 

Iris Gardens, Pasadena, Cal., 4+ varieties; Mr. Robert Wayman, 

Bayside, L. I., 23 varieties; and Dr. O. E. White, Charlottesville, 

Va., 3 varieties.” 

as pe) — 

Nursery 

The erection of a fence north of the nursery improved condi- 

tions for many semi-hardy plants there. It would be desirable to 

have another fence in order to separate the plants we grow for our 

garden from those grown for exchange purposes. Among the 

plants, yet small, growing in the shade north of the fence may 

be mentioned Garrya elliptica, Acer circinatuim, Acer pennsyl- 

vanicum, and Libocedrus decurrens. South of the fence are Big- 

nonia capreolata, Kadsura japonica, Helwingia japonica, Araucaria 

imbricata, Cedrus Deodara, Hovenia dulcis, and many others. 

Lagerstroenta indica was partly killed, but flowered abundantly in 

the fall. 
The nursery was sub-divided into sections anc 

maps were made. A list was made of all species in the nursery, 

frames, and propagating houses, and a part of the duplicates were 

_— 

Ou the first accurate 

exchanged. 
Students 

Mr. C. F. Doney has aided with determinations of shrubs and 

with the improvement of the maps of the grounds, The im- 

proved maps have enabled us to dispense with “ service labels ” 

except for temporary use. Miss Sadie Hecht, member of the 

spring course on Ornamental Shrubs, has studied the collections of 

Spiraea and Prunus. 

penny 

Visits to Other Gardens 

In the spring and again in the fall I visited the Arnold 

Arboretum, where I made somewhat extensive lists of those trees 
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and shrubs which we do not have and which it is especially desir- 

able that we should have. With Mr. lree, I visited the Hodenpy! 

estate at Locust Valley, and later the extensive nursery of the 

Boyce Thompson Arboretum, 

Plant Families 

With assistance supplied by the Emergency Work Bureau, a 

preliminary English translation, afterwards typewritten, was made 

of a large part of the Engler-Gilg Syllabus, 9-10 edition. Maps 
were made of the world distribution of various families. 

Nomenclature 

In cooperation with Mr. Alfred) Rehder, of the Arnold 
Arboretum, I am preparing a list of species of hardy trees and 
shrubs, based on Rehder’s Manual, indicating the differences in 

nomenclature in the following publications : 

H: Hortus, 1930 S: Standardized Plant Names, 

K: Kew Hand List of Trees 1923 

and Shrubs, 1925 Z: Zander Pflanzennamen, 

R: Rehder’s Manual, 1927 1927 

As an example the differences for the genus Acer (maple) are 
given: 

Acer 
ambiguuim IK: pictium HR 
creticum IK Z: orientale HR 
dasyeoarpum KS: saccharinum HR 
lactum Z: cappadocicum H R 

neglectuim Ke: Zoeschense lk 
obtusatum Z: Opalus HR 

polymorphum Z: coriaceum R 

purpurascens K: diabolicum He 
striatum ys : pe MNS Iz anid WIL i. R 

tauricum Z: hyrcanum HR 
trifidum Ko: Buc rgel ianum HR 

ukurunduense IK: caudatum TH IR 

When these differences in standard publications are extended to 
the number of genera in cultivation, an idea is obtained of how far 
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we are from having an international nomenclature for trees and 
shrubs in cultivation, and of the resulting multiplication of labor 
in this connection. 

Lectures and Classes 

In March I gave a lecture on “ Pre-Linnaean Botanists,” one of o> ’ 

four in a course of lectures entitled “ Glimpses of Systematic 
From April to June I had a Botany,” given by different lecturers. 

bey eae in new outdoor course of eight lessons on “ Ornamental Shrubs, 

which about a hundred species of shrubs were studied. 

Labels and Signs 

Labels and signs were made by our labeler, Mr. John McCallum, 

as fo 

Steel labels for herbaceous beds ....... 00.0... e eee eee eee 550 

Steeletamilyalabels@totebeds. « wuches a wsincinenetee one 28 

Weadtlabelsmtonswoodve plants wyesce.h. caer MUA te ee eee 112 

Lead labels for conservatory plants .......... 000 cece ences 21 

Lead labels for rock garden plants .............. 0000 e eae 196 

SinallMewoodenwe abel Se yet weet ech e scala, 2 Shel Rennie Serene 633 

ange woodenwlapels: Sepercccticit ss Si ont ae Noggin eres eeutiress 63 

WVOOCISTIONS1 O11 SMmeeteR einer acts cake alia 0S 2a dS a a 65 

Gandhoancdesionsur rw tate eh tce sane Oe ssa ane 189 

AR ef eae, Sn. asc esene lee Se Oe Ea a SRR MRO RE RA aD ee A as 1,857 

Also numerous miscellaneous numbers and _ signs. 

Dr. Svenson’s report on the Native Wild Flower Section, the 
Herbaceous Beds, and the Herbarium, follows this report. 

Statistics 
Living Plants Recetved: 

Species or 

Varieties Plants 

Bye CxChlanl CCP mee pnta cry AVaie a olsnGrece tec ac ory Gata ois 202 290 

IB yay Ollie apy Hates teres Sonnets fos Ness. sive oem wrnsbens 132 717 

By ae DULG ASCE Bement re ois era Cees a Soa Wa 9 es 431 7,510 

Bye COlleGHont rata ties et are hice ek Rae 157 414 

fia cine te eee Pa LO ott ORS, ah thas code 1 1 

JES ert a tli ee war Se i 387 387 

1,315 9,319 



Fic. 13. Chocolate tree (Theobroma Cacao) in flower and fruit. Economic 
house, December 19, (7384.) 
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Living Plants Distributed: 

[YER ieee eet cra Ae, ee ee eID rr eR acre enh 6,738 

TERY Cop cel gee) Vedete 0) toe Gite ny ota 6 ee oe ee res er re ei 91 

SR COt Ra A os aot pager Ae a 2 eS ROO 6,829 

Seed Packets Distributed: 

IB hielo NUK ih aie eae ee er tn) Agra Gna in re 2,082 

Seed Packets Received: 

ASV ARESCC ATI eg etme rate eh feat): kT. A de on ne het eae REP 1,652 

1 BSSee TRA ILE pe poe le eee ea A a eT cree Boye e eee 5 

Lee OSHC Ue IGlos tes eee ae ee a es CE een ge rr A Sys 

BvaecO lect Onpmrre see bed. O00), hia dog ecaka maine eer teeter ete 176 

ARGUES” 2s cts See ena eee ane eR reer te ie tay esi 1,938 

Statistics on the herbaria are included in the Report of the As- 

sistant Curator of Plants (pp. 89-90). 
Respectfully submitted, 

ALFRED GUNDERSEN, 

Curator of Plants. 

REPORMSOb REE ASSISTANT CURATORIOR EAN IS 

BOR: 1931 

Systematic Section: Herbaceous Beds 

The identity of material in the herbaceous beds is now nearly 

completely checked, and the two hundred or more additional 

labels which Mr. McCallum has on hand to be set out in the spring, 

will do much toward completing our labelling of the beds. Speci- 

mens from the rock garden and beds of the difficult genus Achillea 

were sent to Vienna to Dr. Heimerl, the specialist on this group, 

for verification, a proceeding which I hope can be carried out 

— 

with other notoriously difficult plants. 

The ecological section by the brook (beneath the willow trees) 

was considerably opened up by the removal of branches which 

had hitherto obscured the sunlight, and the digging out of Jris 

which had formed a turf throughout the area. The growth of 

golden club (Orontiwm), cardinal flower, and water hyacinth was 

very satisfactory during the past season. 
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Local Flora Section 

Dr. Gager, in the Annual Report of the Brooklyn Botanic Gar- 
den for 1930, mentioned one of the functions of the garden as “ an 
attempt to preserve a bit of the country in urban surroundings.” 
This is perhaps the keynote of our treatment of the wild-flower 
garden, which during the past year has been undergoing recon- 
struction. The beds, which were the feature of this area, have 

been entirely obliterated and their place has been taken by habitat 

areas, each designed to represent some outstanding feature of 
vegetation to be found within one hundred miles of New York. 
Little has been done in the region of New York to preserve the 
unique habitats which are required by many species, and as a con- 

sequence some of our most interesting wild plants are doomed so 

far as their growth in the vicinity of a large city is concerned, 
the chief adverse factors being the cutting of woodlands and the 
draining of swamps and bogs. The Orchidaceae are especially 
sensitive to such changes. 

The past year has been spent largely in providing the en- 
vironmental background for the growth of native plants. It has 
been the intention since the Local Flora Section was started (in 

1915) to grow representatives of all the native species of flower- 
ing plants and ferns. It is hoped that this section will be opened 
to the public some time during the year 1932, but construction 
work and the necessity for newly-planted material to get a good 
start may perhaps delay the opening. Many undesirable trees and 

shrubs have already been cut out, but this work must be done with 

discretion and it will be many years before all the introduced ——y 

trees and shrubs will have vanished from the section. I am 

especially indebted to Mr. Free for his whole-hearted cooperation 
in carrying out plans for grading, planting of trees and shrubs, 

and amelioration of soil conditions. Our greatest need for the 

coming year is a limestone wall or ledge, similar, on a small scale, 

to the brook ledges in the Japanese Garden. The selected site has 

an excellent shaded northern exposure where it will be possible 

to grow walking fern, bladder ferns, and a number of the rarer 

rock ferns of our region, as well as many flowering plants which 

require optimum soil conditions for their spectacular growth. The 

total amount needed for this construction is about $550. 
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Habitats which are more or less completed are as follows: 
1. Woodland Slope—TVhe upper end of the section provides a 

well-drained southward slope which can be kept moist in spots and 
which should ultimately be utilized as the source of a small brook. 
It has a fairly good covering of young trees, and will be an ideal 
slope for the earliest spring vegetation. Some of the planted 
material has been purchased, but the greater part has been col- 
lectec earn . Among these are several enormous clumps of cinnamon 
fern and some extensive fragments of turf with plants included. 
We have also scattered a large number of seeds of native plants 
in the area. During the past year the turf surviving between 
the trees was plowed under with the contents of several bales of 
peat. Plantings in this area include 500 specimens of Trilliiwn 
grandiflorum, several hundred hepatica, dog’s-tooth violet, spring 
beauty, Canada May-flower, etc. In the moister part a small 
erove of red maple (deer rubrum) has been set out; the upper 
part has been planted with white oak (Quercus alba). 

2. Sand Area—This habitat includes a small pond and ac any jacent 
areas of sand, some of which was transported to the Garden from 

the central part of Long Island. The species around the pond 

are mostly late-maturing, the chief plantings being the narrow- 
leaved goldenrod Solidago tenuifolia, Coreopsis rosea, and the 
handsome Stachys hyssopifolia. At the upper margin shrubs have 
been set out, notably inkberry (/lev glabra), black alder (/lex 

verticillata), bayberry, wild roses, ete. The adjacent sands have 

Ey 

been planted with Hudsonia, which up to the present time seems to 
be doing well, and with other species of plants characteristic of the 
sand barrens of Long Island and New Jersey. A total of fifty 

cubic yards of sand was obtained, of which a small portion has 

been used for the Arctostaphylos beds in the systematic collections, 

and for the margin of the bog; the rest has been used to form the 

Sand Area. 
3. The Bog.—The bog was constructed in 1915. Its contents 

were removed last winter and placed in the Sand Area. After a 

coating of asphalt, the concrete basin was filled to capacity with 

peat, and a peat area has also been formed around the borders. 

The plantings include Rhodora, Kalmia polifolia, Calla, and other 

members of our northern flora, together with a large number of 
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representatives of the New Jersey pine-barren bogs such as white 
cedar (Chamaecyparis thyoides), pyxie moss, Polygala lutea, sev- 
eral species of pipewort (/riocaulon), and Xyris. They have 
lived through the past summer and appear to be prospering. A 
good growth of Sphagnum moss and pitcher plants has been main- 

tained without difficulty and the outlook for a really successful bog 
is very bright. The trailing arbutus (/pigaea repens), ordinarily 
a difficult plant to grow, has succeeded very well on the borders of 

this area. Between ninety and a hundred species are now growing 
in the bog area alone. Most of this material has been collected in 

the New Jersey pine barrens and from bogs in the Catskill Mts. 

4. The Heath Association—The old plantation of mountain 
laurel (Kalmia latifolia) at the extreme southern end has taken a 
new lease of life since it has had extensive ground treatment with 

peat and decayed leaves. At the borders within the peat zone sev- 

eral species of blueberries and huckleberries have been planted, and 

= 

it is our intention to assemble here all the native members of the 

Heath Family which thrive in dry soil. 

Phanerogamic Herbarium 

Supervision of work in organizing, mounting, and filing material 

in the phanerogamic herbarium has taken much of my time during 
the year; the unusual conditions which — lave provided us with so 

much clerical help throughout the year may possibly never come 

again. 
During the past year Miss Belle H. Burr, curatorial assistant 

from September 27, 1928 to July 31, 1931, resigned, Fortunately, 

beginning August 1, we were able to fill her place with Mrs. Mar- 

garet B. Putz, who has had many years of experience at the 

Garden. 
Due to the cooperation of various charitable organizations in 

sending us clerical workers (the number has ranged from six to 

eighteen in the herbarium), we have been able to sort out and 

mount in the past year most of our stored herbarium collections. 

Many of these specimens have been untouched for years due to 

the lack of clerical assistance for such tasks. Our records show 

that 11,254 herbarium sheets have been mounted during the past 

year; a very large number of sheets have also been repaired and 
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cleaned, and a sizeable amount of worthless material has been 

discarded. The total of 79,450 sheets of flowering plants in the 
general herbarium and Long Island collection (excluding the ferns 
and material from the Old World) was shown in a count made 
during the past year. This total does not include about 4,00 
sheets of specimens of trees and shrubs in the Schneider collection. 
The Old World collection and the Pteridophyta will be counted for 
the next annual report. 
We are greatly in need of uniform genus covers with a standard 

labelling. The present covers are to a large extent makeshifts 
from other collections, and have in general, outlived their useful- 

ness. It is hoped that these genus covers will be obtained during 

the coming year. Statistics for the herbarium collections will be 

found appended to this report. 
The Fungus Herbarium has been in curatorial charge of Dr. 

Reed, as heretofore. As soon as possible curatorial assistance 

should be provided for the herbarium of Bryophytes and Algae. 

Herbarium Accessions and Distribution 

Phanei ogalil iC Herbarium 

We received from Miss M. V. Worstell one bras of her- 

barium specimens, which were prepared by Abbie M. Doane, one 

hundred years ago. 

By Gift: 

IV (stom charlie Clee Neme ID Glatt eea ada rensts cyan cve ese cica ain wae eet 208k a 1 

MirseGlentworth Re Butler i... sets oe ee Se 1 

TD) Tse | ee DD gt SNC lpi A ay trea ga 5 Pao Sa aii pe ae nee tart 127 

1 Re eee etait nt Mie er ee oe ote ak aca eta ee me eens 485 

IMS Srulos ONE tEed POM, a taeite ate Sadan g2 yn oe eee eee iden 40 

EO Tee Se Alpe © CORE ers oat ee Se hee aehie Vaiy fea ee Mean wpa ee eae 110 

Drea Tet KOS Viet SOllies oy ask eee oe ghee aoe hap ae ee ee ee 175 939 

By Exchange: 

Botanic Garden, Cluj, Roumania .......... 00.0000 c ee ees 120 

Mfr eT eter lle Odie. sehs cues os fs atec a Rowtayae aObve ap SiecMiequs eeyerena Danese fi 

ay Herbarium, Harvard University ............--..5--- 300 

Missouri Botanical Garden .......... 0. cece eee ee ee ees 1,199 

New York Botanical Garden .......... 02. e cece eee eee 7 1,628 



90 

By Purchase: 

C. L. Hitcheock and E. J. Goodman .................00005 406 

Miss BM. Wittred Se: yee decccccty cicada Miners eae head 174 

Mr. E. C. Leonard ..... 0... ccc cece cee ee cece ete enees 161 741 

By C ollec ( ction: 

Dr. Ge Start Gaser 4cccesieeds eee es ed Aa ag bates 

Dr. H. Ko SVENSON ~ dai b.60:be00-b5 Sheva des Raw aanee debe wales 647 648 

Tle) esaucue cess caveeneesiuupamene apes ie cane 3,956 

NG: OF Species Distr beds 612 .ccucdau ee bwse RS eee ae ena eeaeaead 5,423 

Cryptogamic Herbaria 

1 EAC 0 RR Pe eee PCE eee eae 527 

Other Cryptogams 

B y Gift: 

dT Wels Ke VENSON: 50 ssccece os coats ead suka Gace Seow baw 1 

By Exchange: 

Botanic Garden, Cluj, Roumania .......... 0.0... ccc cece 9 

By Purchase: 

Miss E. M. Kittredge 2.0... ... ccc ccc cee teens 

Dr. W. Migula, Fisenach, Germany ................000005 100 

Fr, Verdoorn, Tinech FLO AIIAS scpseeiceye ce tgceces ave go dane oe yeas 100 212 

Pe petia pore banieeae ate eee aint ee eae de aaa a tee Galena Garp ne 739 

No. of ee ID IStHAD UTED | 6s kncedsiny eid 4 achpe bie dato et dw Weed Gk ora , 51 

Classes 

As in the previous year field classes in the study of the local 
vegetation were conducted with the assistance of Miss Rusk. 

These comprised eight classes on Saturday afternoons in the spring 

and three Saturday afternoons in the fall. Apparently as a result 
of the new requirements for science teachers in the New York City 
schools, the attendance at these classes was increased greatly, the 
registration for the spring course being over one hundred. The 

expansion of the city has made it very difficult to reach and return 

from places of botanical interest in the short time of an afternoon. 

Some method of transportation avoiding transfers, as by bus, to 
localities still available on the Palisades of New Jersey is perhaps 
the solution to this important problem. 



Fic. 14. Sternbergia lutea, in the Rock Garden. September 18. (7350.) 
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Seed Exchange 

Seeds were collected in New York and vicinity by Dr. H. Kk. 
Svenson, Miss H. M. Rusk, Miss Belle Burr, Dr. A. H. Graves, 

Dr. Alfred Gundersen; in Maine by Dr. C. Stuart Gager; in 
Oregon and vicinity by Mrs. N. P. Gale; and in Tennessee by Mr. 
Aaron J. Sharp. 

Respectfully submitted, 
Henry K. Svenson, 

Assistant Curator of Plants. 

REPORT OF THE HORTICULTURIST. AND HEAD 
GARDNER FOR 1931 

Dr. C. Stuart GAGER, DIRECTOR. 

Sir: | have the honor to submit herewith my report for the year 
ending December 31, 1931. 

Personnel 

Owing to the unemployment situation, it seemed desirable to 

keep on the payroll as many as possible of the per diem laborers 
during the winter 1930-31. Nine men were employed throughout 
the winter instead of the usual four or five. Because of this, and 
because of the comparatively open winter, it was possible to accom- 
plish a great deal of long overdue pruning, grading, soil improve- 
ment, etc. The per diem force was augmented in April, and 
averaged about sixteen between April and mid-September. Tfrom 
the latter date until the close of the year eleven men were on the 
books. The gardening force (nine men) was essentially the same 
as in 1930. 

Labor Paid for by Charitable Organizations 

From January 1 to March 10, five men worked for a total of 
203 days. Beginning November 23 until December 31, fourteen 
men worked for a total of 126 days. The above were paid by the 

Imergency Work and Relief Bureau. 
From May 11 to the end of the year, fourteen men worked for 

a total of 88634 days. These were paid by the Brooklyn Bureau 
of Charities. 

— 
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From April 7 to the end of the year, one man, paid by the 
Brooklyn Association for Improving the Condition of the Poor, 
worked 111 days. 

General Systematic Section 

Following out the plan of representing Orchidales in the Sys- 
tematic Section, provision was made for hardy orchids by prepar- 
ing for their reception a position on, and at the base of the border 
mound opposite the Gramineae. A rocky bank was constructed, 
half of it made up of acid soil, and half with neutral or slightly 
alkaline soil. Pipe was laid to supply water which trickles down 
to a depression in which bog orchids (acid soil) are planted on one 

side, and swamp orchids (sweet soil) on the other. Three hun- 

dred orchids, representing seven species, were planted in the spring. 
For many years, the shrubs in the family Oleaceae (Privet, 

Lilac, Forsythia, etc.) have been so crowded that it was difficult 
to see individual specimens. In order to make room, the trees 
and shrubs belonging in the Ebenales (Diospyros, Halesia, Styrax) 
were concentrated near the west walk and the beds for Primulaceae 
and Plumbaginaceae inoved north and east and re-made. The 
Oleaceae were then extended into the area formerly occupied by 
these groups. This involved a great deal of work, partly because 
of the size of the shrubs moved (many were 15 feet in diameter), 
and partly because an old road was found crossing the area eight 
or ten inches below the surface. This road varied in thickness 
from six inches to two or three feet and provided an adequate 
explanation of the failure to thrive of vegetation planted over it. 

In the Ranunculaceae the Peony bed was remade and replanted 
using, in addition to the species, eight garden varieties with single 
owers. 

Local Flora Section 

The bog was made watertight (we hope) by covering its con- 
crete walls and floor with pitch. This should also serve to prevent 
the acid peat moss, with which the bog was filled, from becoming 

neutralized by alkaline seepage from the concrete. 
The pool with a sandy bottom and margin was completed and 

two hundred feet of trench dug and water pipe laid for its water 
supply. 
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Log steps were set on the slope at the north end of the garden. 

Soil was excavated over an area of sixty square yards which 1s 

to be filled in later with sods from a wet meadow. 

A car load of Rhododendrons (/. maximum and RR. cataz- 

biense), consisting of 335 plants, was planted, some inside the wild 

flower garden, but most of them outside the fence to serve as a 

screen, 
Planting carried out in addition is noted in the report of the 

Assistant Curator of Plants. 

Rock Garden 

— The Rock Garden on the east side of the walk was extended 

about forty feet to the north. This was done partly because addi- 

tional room was needed and partly to provide a demonstration in 
ass taking the Advanced Course — rock garden construction for the c 

in Gardening. 
We exhibited a few rock plants at the monthly meeting of The 

Horticultural Society of New York on May 20 and received an 

“* Award of Commendation,’ in recognition of exhibits of intrinsic 

interest, for Aethionema coridifolium, Lewisia columbianwm, anc 

L. oppositifolinm, in bloom.” 

bs 

Rose Garden 

The “ species” borders were enriched by the addition of about 

70 bushes representing 66 new names. Our list of rose species 

and horticultural derivatives now contains over 200 names. It 

will be noticed that we do not claim to have this number of distinct 

species and varieties. Many of these plants have not yet flowered 

and some were raised from seeds and thus have not yet been 

determined. 
The collection of garden roses was kept up and new varieties 

tried out in the “novelty” beds. Considerable interest was mani- 

fested in the “Green Rose” (Rosa chinensis viridiflora) which 

blossomed in the Rose Garden for the first time this year. 

It was a good rose year in spite of the necessity of having to 

combat mildew rather more than usual. Owing to the mild fall, 

it was possible to cut good rose blooms as late as the early part of 

oc 

a” 

December. 
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Boulder Hill 

As mentioned in my report for 1930, over 400 square yards of 
ground were prepared for Rhododendrons. In the spring, addi- 
tional beds were made, bringing the total area to be planted up to 

over 500 square yards. With the exception of a few purchased 

bushes of Rhododendron catawhbicnse sufficient material for fur- 
nishing this area was obtained by replanting and spreading our 

Rhododendrons that were set out in 1919. 

— 
a 

Japanese Garden 

The slope west of the White Pine grove, which was in a very 

rough condition, was regraded and seeded to lawn grasses. 
The hill above the upper waterfall was raised and regraded 

under the direction of Miss Averill. 
About 2000 plants of Pachysandra termunalis, obtained by di- 

vision of stock on the grounds, were set out to form a ground 
cover under the shrubbery inside the tea house entrance. 

Ornamental Planting 

Nearly two hundred Peonies in 70 varieties were planted in the 

Conservatory Garden. Four large //lev crenata were moved from 

the Border Mound to form part of a mass planting at the south 

end of the Conservatory Garden. 
Two thousand plants of Bluets (Houstonia caerulea) were 

planted in the grass around the pool just north of the lower 
Jenkins Bridge, and amongst the Viburnums. These gave a sat- 
isfactory display in the spring but it remains to be seen whether 

they will be a permanent success. 
Twenty flowering trees and shrubs (Peach, Hawthorn, Ior- 

sythia, Weigela) were planted for training on the woven wood 
fence of the Japanese Garden. 

Thirty trees of the Carmine Crab and thirty of Sargent Crab 

were planted on the hill east of Cherry Walk. 

Miscellaneous 

The Schwedler Maples (80 in all) on either side of the 

Esplanade were fertilized by the “punch hole” system, using a 
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concentrated commercial fertilizer and liquid manure from our 

storage tank. 
The area between the walk leading to the north Flatbush Avenue 

gate and the Local Flora Section was graded and made into lawn. 

Connecting walks of cinders leading to the north entrance of the 

Local Flora Section were made. 
Pipe railing was assembled and erected to protect lawn and 

planting around seven drinking fountains. 
One concrete-and-wood bench was erected and concrete plat- 

form made. 
Sixty linear feet of woven wood fence was erected at the north 

lic. 15. Green roses — chinensis var. viridiflora), from the Rose Garden, 

September 26. (7378.) 
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end of the nursery to provide shade and shelter for plants needing 
this protection. 
Two flights of concrete steps 15 feet wide were constructed 

south of the Esplanade. 
The Laboratory Plaza was graded, terrace banks made, and the 

soil of the planting areas worked over to a depth of eighteen inches. 
The road leading to the north steps was raised to grade and sur- 
faced with bituminous concrete. 

Three tiers of wooden shelves, 2’ 6” wide, were made around 

two sides of the new bulb storage room. 

Seed and Plant Distribution 

In connection with the International Seed Exchange, 2082 
packets of seeds were distributed to foreign and domestic botanic 
gardens and to other institutions and individuals during the spring 
of 1931 

Surplus plants were distributed to Botanic Garden members in 
May (Aster, 434; Chrysanthemum, 2170) and September (Iris, 
3950), a total of 6554 plants. 
We also supplied plants to the following public institutions : 

Brooklyn Public Library (Flatbush Branch)—Hardy Peren- 
nials, 85 

New York Aquarium—Conservatory plants, 75 
Brooklyn State Hospital (Creedmoor Division)—Conserva- 

tory plants, 24 
The Brooklyn Hospital—Trees and shrubs, 101 

Personal Activities 

I conducted the following “ Courses for the General Public ” 
at the Botanic Garden: 

Plants in the Home: five talks with demonstration. 
Gardening in the Fall; five lessons. 

[also took charge in the fall and winter, of six of the ten perioc 
of the new Advanced Course in Gardening. 

T acted as one of the judges for the Iederated Garden Clubs 
of New York State at the International Flower Show, Grand 

Central Palace, March 16; at the Flower Show of the Metropolitan 

jan Ss 
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Gladiolus Society, Grand Central Palace, August 25; and at the 

Long Island Flower Show under the auspices of the Second Dis- 

trict Federated Garden Clubs of New York State at Garden City, 
ae 

September 16. 
I am continuing to serve as the District Secretary for the Ameri- 

can Rose Society. 
Respectfully submitted, 

MONTAGUE FREE, 

Horticulturist and Head Gardener. 

REPORT OF THE LIBRARIAN FOR 1931 

Dr. C. Sruart GAGER, DIRECTOR, 

Sir: I submit the report of the library for the year 1931. 

Accessions 

The additions to the book collection during the year aggregated 

935 volumes and 788 pamphlets, making a total of 16,775 volumes 

and 12,740 pamphlets now in the library. 

Somewhat more than half of the new accessions were received 

either as gifts or in exchange for our own publications. Special 

acknowledgement for gifts should be made to Dr. C. E. Moldenke, 

Plainfield, N. J., for fifteen early botanical textbooks and work: 

on horticulture; to Dr. Albert Lemée, Brest, France, for the third 

volume in continuation of his valuable “ Dictionnaire descriptif e 

synonymique des genres de plantes phanérogames ”; and the Hok- 

kaido Government, Sapporo, Japan, for the final sections of 

Miyabe and Kudo’s “Icones of the essential forest trees of Hok- 

kaido,” a beautifully printed work in three folio volumes wit! 

descriptive text in both 

97 volumes, 375 
The 

eighty-six plates in natural colors and 

Japanese and English. The total gifts were 

pamphlets and current issues of 118 periodicals and serials. 

complete list of donors is given in Appendix 1, pages 119-124. 

The exchange of Brooklyn Botanic Garden publications for 

those of other institutions and societies continues to be one of the 

chief methods of building up the library collection. Of 937 peri- 

odicals and serials received regularly during 1931, 688 came 

through exchange. 
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Accessions by purchase totaled 432 volumes and consisted for 
the most part of books of recent publication and files of botanical 
serials and periodicals. A number of old botanical works, pur- 
chased from the income of special funds, were added to the Pre- 
Linnean collection. Among them are included good copies of a 
dozen works dating from the sixteenth century, and one title, the 
“ Hortuli commentarium ” of Columella, printed at Rome in 1485, 

— 

was added to the collection of incunabula. 

PiSisOHsS OME IMPORTANT GCE SSl@Ns 

Books 

ATpinus, Prosper. De plantis Aegypti liber... Venetiis, F. de Franciscis, 

: Gait edition, 

see Lucius Madaurensis. Opera, quae quidem extant, omnia... 

, Henricus Petri, 1560. 5 vols 

asinine es Villa Nova. Dyser tractat helt in von Beraytung der Wein, zu 

sundheit Tae Resta: der Menschen... Augspurg, Hainrich 

Ascherson, Paul and Graebner, Paul. Synopsis der Mitteleuropaischen 

Flora. V. 1-6, pts. of V. 7 and 12, 1896-1931. (In progress.) 

Bauhin, Caspar. Theatri botanici sive historiae tare ex veteru 

recentiorum page propriaq. observatione... e, J. Konig, as 

(First editior 

Boccone, Paulo. nee di di experienze variato ... Venice, 

aptista Zuccato, 1697, paoee with his Museo di Biante: rare della 

Sicilia, Malta, Corsica, Italia, Piemonte, e Germania. Venice, 1697.) 

Boerhaave, Hermann. Index alter plantarum quae in horto academico 

Lugduno-Batavo aluntur. 2 pts. in 1 vol. Lugduni Batavorum, 1720. 

(First edition. Presentation copy from author to Dr. Isaac Rand, 

with inscription on title page 

Brefeld, Oscar. Untersuchungen aus dem Gesammtgebiete der Mykologie. 

V 5, 187 -15, -1912. 

Colonna, Fabio. Minus cognitarum rariorumque nostro coello orientium 

stirpium EK@PASIC ... Rome, Jacobo Mascardi, 1616. 

ane: L. J. M. [Hortuli Conia bariten [Rome, Bart. Guldinbeck, 

485] (First separate edition. ) 

ae Erasmus. Ph Dee or the philosophy of agriculture and garden- 

ing. Dublin, P. nee 1800. 

Dodoens, Rembert. New eal or historie of plant out of French 

to English by Henrie Lyte, Esquier. eae ies Cncine 1595. 

(Third edition in [English.) 

Dorstenius, Theodericus. Botanicon ... Francoforti, Egenolphus, 1540. 

First edition.) 
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Duhamel du Monceau, H. L. Traité des arbres fruitiers . .. Paris, 1768. 
Zz vols. 

Dykes, W. R. Notes on tulip species. London, 1930. 
Fuchs, Leonhard. De Historia stirpium commentarit insignes . . 

althazarem Arnolletum, 1549, 

Gartner, Carl Friedri Versuche und Beoh: leneunen a die Bastarder- 
zeugung im Pflanzenreich. Stuttgart, Hering 

Gesner, Conradus. De stirpium 

epistolae duae. Basel 

. Lugduni, 

aliquot ae vetustis ac novis .. 
, Episcopius Junior, 1557. (First edition.) 

Helmont, Joannis Baptista van. Ortus medicinae ... Venice, Hertz, 1651. 
First folio edition. ) 

Herbarius latinus. Arnoldus de Nova Villa. Incipit tractatus de virtutibus 
herbarum. Venetiis, Alexandrum de Bindonis, 1520. (Last edition of 
the Latin Herbarius, the fifth issued at Venice, and fie sixth printed 
in Italy.) 

Herbolario asset nelquale le virtu della herbe . 
‘netia, Alexandro de Bindoni, 1522. 

are Sanita Ortus sanitatis. 
rassburg, Reinhart Beck 

ie By oF 

. con alcune belle aggiote 

De herbis et plantis ... anno 1517. 

von. Kosmos. Entwurf einer pega Welt- 
beschreibung. 5 vols. Stuttgart, Cotta, 1845-62. (First edition.) edi 

—— and Bonpland, A. Ideen zu einer Geographie der Pflanzen. a 
Cotta, 1 

—_ 

Imperialis, Johannes. 

lis, Giunta, 1640. ti 

Knight, Thomas A. Pomona Herefordiensis ... London, 1811. (Colored 
rlates 

Musaeum historicum et physicum ... 2 vols. 

Kunth, Karl S. Enumeratio plantarum omnium hucusque cognitarum, 
secundum familias naturales disposita . 
Stutgardiae et Tubingae, Cotta, 1833-50 

Linné Carl 

. v. 1-5 and suppl. to v. 1. 

~ CO = = Musa Cliffortiana florens Hartecampi 1736 prope Har- 
lemum. Lugduni Batavorum, 1736. (First edition.) 

— Nomenclator botanicus. Lipsiae, Joann. Frider, Junium, 1772. 
—— Systeme de la nature trad. Francoise par M. Vanderstegen de Putte. 

4 vols. Bruxelles, Chez Lemaire, 1793-1796. (First French edition.) 
Locke, John. Observations upon the growth and culture of vines and 

olives: the production of silk: the preservation of fruits . . . London, 

anby, 1766. 

Magnol, Pierre. Hortus regius Monspeliensis . . . Montpellier, Honoré 
Pech, 1697. (First editior 

Mattioli, Pierandrea. Creek in libros sex Pedacii Dioscoridis 
Anazarbei, de medica materia . . Venetiis, Vineentium Valgrisium, 
1554. 

Meyen, F. J. FP. Neues System der Pflanzen-Physiologie. 3 vols. Berlin, 

Meyer, E. H. F. Geschichte der Botanik. 4 vols. Kénigsberg, 1854-1857. 
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Miyabe, Kingo and Kudo, Yushun. Icones of the essential forest trees of 

Hokkaido. V. 2-3. Hokkaido Government, 1925-1931. (Vol. 1 al- 

r 7 in library.) 

Munting, Abrah yam. De vera antiquorum herba Britannica... dissertatio 

historico-medica. Amsterdam, Sweerts, 1681. (Has signature of 

Joseph Miller, facing title page and book-plate of Society of Apothe- 

caries.) 

Parmentier, Antoine A. Mémoire sur les avantages que la province de 

ie ee retirer ses grains ... Paris, Didot, jeune, 1786. 

Petiver, ae Opera, historiam naturalem spectantia; or, Gazo-phylacium 

. 2 vols. London, John Millan, 1764. 

eave Leonhardt. Beschreibung der aes so er vor dieser zeit gegen 

Auffgang in die Morgenlander . . . 1-3, Franckfurt, Raben, me 

Pt. 4, Laugingen, Reinmichel, 1583, oe the rie of Pro 

ward S. Burgess. 

Ray, John. Methodus plantarum emendata et aucta. London, Myntsing, 

—— Stirpium Europaearum extra Britannias nascentium sylloge . . . Lon- 

don, Smith and Walford, 1694. (First edition.) 

—— Synopsis methodica stirpium Britannicarum ... cum indice et virtum 

= a _ — = ot an —_ 4 On \O = ) a — 
4) — ne n ot oO = = o) = epitome. London ) 

——- Synopsis methodica stirpium Britannicarum: cum iconibus. 3d edition. 

ondon, Innys, 1724 

Sander, Frederick. Reichenbachia: orchids illustrated and described. Series 

1-2, 4 vols. St. Albans, Sander, 894. 

Sharrock, Robert. History of the propagation me improvement of vege- 

tables . 2d edition. Oxford, W. Hall, 

Bn aeons , J. T. New voll Rei ‘\ auter-Buch . . . Basel, 

onig und Bi randmyllern, 1687. 

Tournefort, J. P. de. Compleat herbal; or, the Botanical institutions . 

London, 1719-30. 

Turner, Dawson. Muscologiae Hibernicea Spicilegium. Yermuthae, Lon- 

doni, White, 1804. (Presentation copy, “ From the author” on title 

age.) 

, 

Periodicals 

L’Agronomie coloniale. Bulletin mensuel de I’Institut national d’agronomie 

coloniale. Paris. Nos. 19-167, 1918-1931. 

Annals of horticulture. V. 1-5, 1846-50. (AIL published.) 

Le Chrysanthéme: journal de la Société francaise des chrysanthemistes. 

n. V. 1-18, 1896-1914. (From the library of Charles Harman 

Payne.) 

Eugenics Review. V. 2-22, 1910-1931. 

Flora and Silva. London. V. 1-3, 1903-1905. 

Horticultural register, and gardener’s magazine. Boston. V. 1-4, 1835- 

183 (All published.) 
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R. Istituto botanico di Roma. Annuario. V. 1-10, 1884-1902. 

Jahresbericht tber das Gebiet der eLcucurisele kheiten. V. 1-16, 1898-T913. 

Nord-horticole: bulletin cee : ne iculture, de floriculture et de culture 

potagére. Lille. . 1-5, —1900. (From the library of Charles 

Harman Payne, we his oe 

Notarisia. V. 1-5, 1886-1890. 

Nuova Notarisia. V. 1-24, 1890-1913. 

Nuovo giornale botanico italiano. V. 1-25, 1869-1893. New series. V. 

1-19, 1894-1912, 

Revue ahevetnaerninies organ mensuel de l'association francaise des 

amateurs et jardiniers chrysanthémistes. Paris. V. 1-7, 1908-1914. 

(From the library of Charles Harman Payne, with his bookplate.) 

oo francaise horticulture de Londres. ulletin. 1890-1910. (From 

1e library of Charles Harman Payne, with his bookplate.) 

La ee horticole. V. 1-9, 1906-1914. 

Autograph Letters and Portraits 

Sixteen letters have been added to the autograph collection. 

One of the most interesting was written by Robert Brown (1773- 

1858) to Mr. Shepherd of the Liverpool Botanic Garden, dated 

November 14, 1811, informing the latter that a microscope has 

been sent to him. The price of the microscope is four guineas, 

but there will be nothing due because he finds that an overcharge 

of that amount was made on some works of Persoon previously 

sent. <A letter from Charles Mirbel, Director of the Jardin des 

Plantes, dated 1839 and addressed to the Berlin Botanic Garden, 

requests certain plants for the rose garden at Paris. There 1s - 
also one, dated 1840, by Joseph Decaisne who succeeded Mirbel at 

the Jardin des Plantes. A letter dated 1850 and written by James 

de Carle Sowerby, one of the founders and secretary of the Royal 

3otanic Society, expresses the hope that the person addressed will 

decide to join the society, and if much in town, “will be pleased 

and also afford pleasure to your friends, especially such as residing 

in town find a garden a healthful resort.” 

For a number of years the library has been gathering a collection 

of portraits of botanists, both living and deceased. The collection 

consists largely of actual photographs rather than prints, and they 

have been acquired for the most part by gift. Such a collection 

has great interest in connection with the history of botany and will 

become increasingly valuable. It is drawn on frequently for lec- 



103 

tures and for illustrating the publications of the Garden as well 

as filling requests coming from publishers and others who are 

seeking copies for reproduction. Portraits received as gifts dur- 

ing 1931 are acknowledged in Appendix 1, page 124. 

Use of the Library 

There has been a noticeable increase in the public use of the 

library, especially by owners of private gardens and by teachers 

— and students from the botany departments of local colleges. As 

usual, there were many requests for illustrations and descriptions 

of particular plants, or directions for their culture. 

The following are some other special subjects studied, given in 

the order in which they were recorded from day to day: Iris paint- 

ings by Korin, longevity of seeds, medicinal use of herbs in olden 

times, spraying apple trees, chestnut blight, national program of 

— forestry, diseases of asters, illustrations of pollen grains, “ nature 

printing,” miniature gardens, cold frames, white pine blister rust, 

gardening on a small country estate, edible mushrooms, eradication 

of poison ivy, Spencer as a biologist, views of the Alps showing 

vegetation, cross-pollination, wild flower gardening, color of hy- 

drangeas with relation to soil acidity, chemical composition of 

sweet corn at different periods during storage, natural resources 

and agriculture of Florida, tung oil industry in Florida, agricultural 

conditions in North Carolina, plans for laying out a garden of 

perennials, tree planting in connection with the George Washing- 
, ton bicentennial, scientific names and history of the “ York” and 

‘ Lancaster 
3 

roses as mentioned in Shakespeare, internal structure 

(longitudinal section) of the seed capsule of Paris quadrifolia. 
A lawyer secured information from lbrary books regarding the 

propagation of willows by means of cuttings, for use in a law-suit. 
A teacher wished the names of flowers which bloom in July, for 
use in a play she was writing. A director of a Y. M. C. A in 
New Jersey came several times for advice regarding planting of 
wild flowers on a tract of land to be used as a summer camp. A 
list of references on the vegetation of the Sargasso Sea was com- 
piled for the library of another institution. 
A lady who has been making frequent use of our early herbals 
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has given the following outline of her problem: “ The plant draw- 
ings on which | am working illustrate the botanical (or rather 

pharmacological) section of an unpublished manuscript, which no 
one has yet succeeded in reading, as it 1s written in an unknown 
cipher, but which has been attributed to Roger Bacon; whether 
rightly or wrongly 1s not yet known. In any case, the manuscript 
appears to record the scientific work of some mediaeval investi- 
gator; and is believed by some scholars to have been written about 
the end of the 13th century, and to contain matter which, if it can 
be deciphered, may provide important data for the history of medi- 
cine, astronomy and, possibly, embryology. A professor in one of 
our universities has some hope of solving the problem if he can 
obtain a clue to the cipher through the names of the plants de- 
picted, and has asked me to identify for him as many species as 
possible. Your fine collection of old herbals has already enabled 
me to verify two of my guesses (Ffyoscyamus albus and Atropa 
Belladonna), and I am hoping to be able to come back and verify 
others next week.” 

The plant drawings in the old herbals were used at another time 
by an artist who was preparing designs for making museum models 
illustrating the evolution of common vegetables since the sixteenth 
century, and by still another artist (Miss Mansfield) as a basis for 
style in the preparation of colored illustrations for the magazine 
The Country Home, and black and white illustrations for a new 
herbai being prepared for publication along lines similar to the old 
herbals. 

Interlibrary Loans 

Iifty seven volumes were lent to libraries of the following in- 
stitutions: Boyce Thompson Institute for Plant Research; Cali- 
fornia Academy of Sciences; Carnegie Institution of Washington, 
Department of Genetics, Cold Spring Harbor, N. Y.; Chemical 
Foundation, New York; Columbia University ; General Milk Com- 
pany, New York; Metropolitan Life Insurance Company; New 
Jersey Zinc Company, New York; University of Pennsylvania; 
Rockefeller Institute for Medical Research. 

Thirty-five volumes were borrowed for the use of the Garden 
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staff from the Brooklyn Museum Library, Brooklyn Public Li- 
brary, and the Library of the United States Department of Agri- 
culture. 

The statistical report follows. 
Respectfully submitted, 

CALVIN W. Foss, 

Librarian. 

STATISTICAL REPORT ON THE LIBRARY 

Accessions 
Parts (Including 

Volumes Pamphlets Periodicals) 
ae 5 Bt Bile Gyo Roe 63 107 3,823 

shtee Bcc esi 8 se Sekhar 97 ei) 1,476 
eee Aa Me eee ee ee ee 0 130 7 
UTC ASH eRe m eee ne ede. 432 176 1,105 
lehy/lovbuvabbaner yey 's Aga a aes eee ee 343 ) 0 

sotaleeeeer rns eer kG: oo 935 788 6,480 

Total number of volumes in library, December 31, 1930............ 15,851 
Number of volumes added during 1931..........00.0...0.0.....0.. 935 
Number of volumes discarded during 1931 (duplicates)............. 11 

Total number of volumes in library, December 31, 1931............ 16,775 

Total number of pamphlets in library, ae 31, 1930. ee AO 
Number of pamphlets added during 1931. .................0 cece 788 

Total number of pamphlets in library, December 31, 1931.......... 12,740 

Total number of volumes and pamphlets in library, December 31, 1930. 27,803 
Net increase of volumes and pamphlets during 1931................ eyale2 

Total number of volumes and pamphlets in library, December 31, 1931. 29,515 

American Fern Society Collection 

Number of volumes, December 31, 1930............0.. 00.00.0004. 22 
Nitmbemoravolumes added during 1931..°% : 4 ita each ean eee 9 

Total number of volumes, December 31, 1931. ........2..e.e.05 00. 31 

Number of pamphlets, December 31, 1930...............0........ 28 
Number of pamphlets added during 1931....................--005 39 

Total number of pamphlets, December 31, 1931................... 67 
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Serials and Periodicals 

(Including only those of which numbers were received in 1931) 

DUDSEIID MOMs: gas tx anes be earth e on bo Aw oe Atos. pure ee cee 124 

Gils 8 wht ee een ath Seay bee dest 8 pons ga Ege eae gate Ne ee 118 

|eoeCol etch (1 <a ae eh ne ne oe ere one ean emer ee Derren rere eee eee O88 

PUDGCATION: gre a:a Scie id 6 dGiasd 4 gh ect po Pea eee eae poets owes 

OTA Ls, ica case aceticas e Sak aid dia unt apy eecaoin a ete epee a Salen e teat eee 937 

Cataloging 

Books, Pamphlets, and Serials cataloged. ........0....00... 0000000. 2,322 

Total number of cards typewritten and filed. ..................... 4,273 

Printed Cards 

Torrey Botanical Club index cards on file, December 31, 1930....... 41,154 

Pi OPE AV als 4 bs arcaai denen eae REO Eee Heese ages 1,424 

Total, December 31, 1931. ....0 0.00.0. ...000..0 200004 cegan wane: 42978 

Index Algarum Univ eal cards, December 31, 1930........... .. 27,940 

Number of cards received during 1931. .....0....0.. 0000000000 ( 

Total Index Algarum Universalis cards, December 31, 1931....... 27,940 

Catalogue en fiches de la Bibliographie Technique et Agricole Piopieule: 

Institut Colonial de Marseille, December 31, 193¢ ara . 6,506 

Number of cards received during 1931...0.0.0...0.0.0.0. 0.020000. 1,761 

Total, December 31, 1951... tuna ee dectdue4 Gand datas bat eetin's 8,207 

Miscellaneous 

Number of users of the library... 2.0.00... eee 3,890 

Books lent to members of staff... 0.0. ee 1,237 

Books lent to other institutions. ......0........05. ob eee ik Panbere des 57 

Books borrowed from other institutions. ......0.....00.. 02.2. 0.000. 35 

REPORT OF THE RESIDENT INVESTIGATOR (FERNS) 
FOR 1931 

Dr. C. STUART GAGER, DIRECTOR. 

Sir: [herewith submit a report of the various activities in which 

I have engaged during 1931. 

School Service 

Work under this heading followed lines similar to those of 1930. 

As Chairman of the Program Committee of the New York 
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Association of Biology Teachers, the following speakers were 
secured for the year of 1931-32: Dr. L. T. Hopkins, Henry C. 
Sherman, C. C. Little, F. E. Denny, A. F. Kroeber, and W. M. 
Smallwood. In addition, the arrangements were instituted 
which lead to a special joint meeting of the Biology Teachers 
Association and the Torrey Botanical Club at the New York 
Botanical Garden in December. A series of talks were given 
which reached a large number of high school teachers and pupils, 
those relating to the special Botanic Garden high school program 
and at the American Museum of Natural History being specific- 
ally noted in this connection. 
A new State Syllabus in General Biology was completed by a 

committee of which I was a member. The year course in 
Methods of Teaching Biology given in the Brooklyn Extension 
Department of Hunter College (later Brooklyn College) was 
completed, with some further use of the facilities of the Brooklyn 
Botanic Garden. Some publications along science education 
lines are noted under another heading. Under my new appoint- 
ment as Associate Professor in the Department of Biology of 
Brooklyn College, which began last September, I hope to be able 
to make still more use of the facilities of the Botanic Garden than 
heretofore in connection with high school work. 

Editorial Work 

During 1931, the 21st volume of the American Fern Journal 
was issued, together with a special supplement describing the 
project for greater use of both the Botanic Garden and the Amer- 
lican Fern Society fern libraries. This supplement, which in- 
cluded the statement of Agreement between the Botanic Garden 
and the American Fern Society, published also the lists of fern 
titles in both libraries. Through the use of the loan privileges 
offered by the Garden, the Editors of the Fern Journal hope to 
promote considerably the informed study of American ferns, 
and through this measure to increase both the quality and the 
extent of the Fern Journal contributions. 

Conservation of Native Plants 

Continuance of this work has been accomplished through cor- 
respondence, through the distribution of special literature, the 

8 
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collection of photographs, and the further cultivation of the 
hart’s tongue fern. Plans are under way for a special field 
meeting during 1932 to be held with headquarters in central 
New York, with a special survey of present conditions at the 
hart’s tongue natural habitats as one chief object. 

Respectfully submitted, 
Rautpu C. BENEDICT, 

Resident Investigator (Ferns). 

FINANCIAL STATEMENT FOR 1931 

I. Tax Budget Accounts 

1530 Personal Service: (Regular Employees) 

1531 ss af emporary [mployees) 

AP PrOPTIatlON: << daceiridd eee tae ana dee ees $ 

Expendec 

Other Codes than Personal Service: 

Code 1532 

Code 1533 

Code 1534 

Code 1535 

Ifuel Supplies: 

Transferred to Code 1535, Botanical 

and Agricultural Supplies. ....... 700.00 

Transferred to Code 1541, Repairs and 

Replacements... ............0.. 600.00 $ 

Office Supplies: 

PPPLOOMAMOD, < ca 4.645454 Raw nae se eeceeN en LX $ 

Expended.... 0... 0.02 cece eee ee eee eens 

Laundry, Cleaning and Disinfecting Supplies: 

PADPLOPIAtiON ss 4 s,ctcwa dt oad Sopa o ed one ORAS $ 

Expended 

Botanical and Agricultural Supplies: 

Appropriation. .............000054 $ 2,250.00 

Transferred from Code 1532, Fuel 

PUPPiNCS, «5.2 eenthee uence enes 700.00 $ 

EXpPended «2. csaduwewhs ba doses Reet eae ee 

Code 1536 General Plant Supplies: 

APPLOPMatiONy x4 cin cehseataisatison eed awe $ 

E-xpended 

82,660.00 

82,660.00 

4,000.00 

4,000.00 

600.00 

600.00 

130.00 

130.00 

2,950.00 
2,950.00 

450.00 

450.00 



Code 1537 Wearing Apparel 

/sNjo) VRC) SY MISHA Lal geter 5 eas ee in er cece $ 50.00 

HED TOSI CL CCl parte ene Fee coh ap ARR satel AE rh IPR 50.00 

Code 1538 Office Equipment: 

NOLO DIUI Olean eenata Caria ace ek hoe" an ae eianre cae $ 150.00 

TEX CITC C Cmte at ig ravens ae eo ee tarcig eM Sener Prec aero 150.00 

Code 1539 General Plant Equipment: 

VANGB) OU OY ORT EH Cova a eae en oot Rh ean eh Re EAs $ 1,750.00 

PO DETIG CCl bem tare 35 ota Lh Ave eee en ee ees 1,750.00 

Code 1540 General Plant Materials: 

pare EE ee rete ehh GEE § 1,750.00 

| Bp q oven nia Kerala aii ane paren a armen mesa sr recon enter 1,750.00 

Code 1541 Repairs and ee 

FAD DOGO pe ye St a cena yeaa $ 5,775.00 

Transferred ae Code 1532, Fuel 

Sup plieseperrn teeta ss ee ee 600.00 $ 6,375.00 

ex mencleclt Museen. cpt tan ea cies Gate eee ee ae 6,375.00 

Code 1542 Light, Heat and Power: 

ANGO} 81K) ODEN EIKO) Os eaten ne sre ar eI a PEE Re SR $ 500.00 

eee, ee ee ie tie aan Abie eae edu reir 500.00 

Code 1543 Telephone Service: 

ITD DLODTIAUION rele 2 0 artis a eee eee en ae $ 375.00 

|p OVS3n NG (eal sai ooo cael ee Erne ener cna rice 6 375.00 

Code 1544 Carfares: 

MOO RO PLIGG ri kee uAe 2S wah eee sees $ 60.00 

FSX DEDG CGlrwre. etuica te ckes eis 5 wd ume a ans irene tntos aut 60.00 

Code 1545 Expressage and Deliveries: 

Pry hOMul atl Ole ac er Orie dyna ay idee eat $ 300.00 

TiS pg oes oe (ete perpen. eerie see er ate ere ea 5 an ao ar eet 300.00 

Code 1546 General Plant Service: 

JaN(oveY Rou ey tl.n (6h 00k ecg ar wee a ae ers re oy $ 500.00 

BERET Ge Cease ceca are tele sae hainsts te Wig een u sae ra apes 500.00 

Code 1547 Contingencies: 

IA PLO PIIAtLOM » he: see teas Pe Son eve ee ne ee $ 100.00 

| Sy oves VG Ke (Ol ears tenet Grieder ERECT i 35 ARK Eee 100.00 

Summary of Tax Budget Accounts: 

Appropriated 

RersonaleServices:, 2. 80 8 i.e Un ae eee ae $ 82,660.00 

@ther Cod este A 22 oi ee eds eee eee 18,740.00 

Otall Meee neh Be Ae k ie aie ea ee tree $101,400.00 

E oer BOP Se ho) Alen ot NO et nee ne Ne ae ey ee 101,400.00 
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II. Private Funds Accounts 

1. Hndowment Fund ($50,500.00) Restricted * in Part: 

Income Account: 

ENCOME DO OMe aise cies sees gS een ee te a chen Geen 2 $ 2,777.48 

Transferred to Endowment Increment Fund $ 277.75 

Transferred to Special Contributions....... "9,499.73 2,777.48 

$ 0.00 
2. Life Membership Fund ($6,500.00) Restricted: 

Income Account 

Pne@mie: 19S Ii see cts cess you aceiee ea Gana ak aticy ER Ra das g 357.48 
Transferred to Endowment Increment Fund $ 35.75 

Transferred to Annual Membership Account e2h.13 357.48 

$ 0.00 

3. George C. Brackett Library Fund ($500.00) Restricted: 
Income Account: 

Balance, January 1, 1931........0.0.0.... $ 12.00 

Income 1931.....0. 0000.0. eee 27.48 $ 39.48 

PONE yet eeneey oe ese vets FeeERS $ 36.73 

Transferred to Endowment Increment Fund 2.75 39.48 

? 
4. Benjamin Stuart Gager Memorial Fund ($13,417.20) Restricted: 

Income Account 

IHCOMIe LOST areas Be aoa os tea Seas acd aw So tate wad Saga $ 737.92 

Expended ic we see ews awa cae tis ee aden $ 663. og 
Transferred to Endowment Increment Fund 73.79 737.77 

Balance, December 31, 1931.........0.0.000.0.... $ 0.15 

5. Martha Woodward Stutzer Memorial Fund ($10,000.00) Restricted: 
Income Account: 

Balance, a De OG satay enc 2 otect, 238 ane aiacs $ 488.12 
Income 1931.....000000.000.0 0000000000, 550.00 $ 1,038.12 

Pxpendeda ni: gexns coed edd ee tan enaeads $ 797.53 
Transferred to Endowment Increment Fund 55.00 852.53 

Balance, December 31, 1931...00000000000.0.0.0.... $ 185.59 

6. Mary Bates Spalding Fund ($2,697.00) Restricted: 

Income Account 

RIC OMG LOS be Seen aie nd a sag hia etute, Gee acsea: eakstegmurar buck g 148,32 

EP xpendedyy.e.ecc be eae Soe oe eae $ 116.34 
Transferred to Endowment Increment Fund 14.83 131.17 

St Balance, December 31, 1931....0....0.. 0.000.005. 17.15 

* Restricted funds are those limited, by terms of gift, beauty or solicita- 
tion, to the scientific and educational work of the Garden 
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7. Alfred T. White Fund * ($243,149.27) Restricted: 

Income Account: 

Balance, janatsys lbs mean: oa eee $ 238.55 
[income LOS ya de ees se 2 13,373.20 $ 13,611.75 

expend ccliaey a tere een Sete tyeccs ee ee $ 199.89 

Transferred to Endowment Increment Fund — 1,337.32 

Transferred to Special Contributions....... 12,074.54 13,611.75 

$ 0.00 
8. A. Augustus Healy Bequest ($9,798.31) Restricted: 

ncome Account: 

Irovcrornaves GO Thee 3 3s See oe enti PRE cs Aa one ew g 538.88 

Transferred to Endowment Increment Fund $ 53.89 

Transferred to Special Contributions...... 484.99 538.88 

0.000 
9, Robert B. Woodward Bequest ($25,000.00) Restricted: 

Income Account: 

Lire O11 eg Sh ae oa ha eae er oe A A ane we ee $ 1,375.00 

T ered to Endowment Increment Fund $ — 137.50 

Transferred to Special Contributions....... 1,237.50 1,375.00 

$ 0.00 
10. Alfred T. White Memorial Tablet Fund ($3,889.85) Restricted: 

Income Account: 

[ETE O Tree Se are ara tn hake ee, Teh eee ko Wn eer eae $ 213.92 

LEIS BYSIOVGIEYOl ates Sebi Go iS epee ee eee Tyee es ite $ 22.00 

Transferred to Endowment Increment Fund 21.39 

Transferred to Special Contributions....... 170.53 213.92 

¢ 0.00 

11. Bs Institute Centennial Fund B. B. G. Share ($30,000.00) Restricted: 

Income eee 

i CMOS DeNE Meret har Jt kia: Rat ienedly ae ee er oa $ 1,650.00 

“inetioned to Endowment Increment Fund $ 165.00 

Transferred to Special Contributions....... 1,485.00 1,650.00 

$ 0.00 

12. John D. Rockefeller, Jr., Fund ($250,000.00) Restricted: 

Income Account: 

Balance, frees TAOS eee ae eee $ 2,577.32 
[eo rine Sila ek Fran tere tt Racen kA R ta. at 13,750.00 $ 16,327.32 

* ene “Special Account W.” Title changed by resolution of the 
Botanic Garden Governing Committee, December 17, 1931, and the approval 

of the Gee of the Finance Committee of the Beard of Trustees 



POONER 4651s baie k bee tehiSdevad ceases $ 2,714. 

Transferred to Endowment Increment Fund 1,375.¢ 

Transferred to Special Contributions... .... 9,780. . 13,869.63 

Balance, December 31, 1931. .....0. 0.0.0.0. ...0050. S 2,457.69 

. Citizens Endowment Fund ($253,929.26) Restricted: 

Income Account: 

[nGOmie: COST, bw yaw ariee Wo aiahe & d-4ek ease dedeaao eae Sd $ 13,966.10 

Transferred to Endowment Increment Fund $ re 3906.61 

Transferred to Special Contributions....... 509.49 13,966.10 

— $ 0.00 
14. Sustaining Membership. Restricted: 

Received from dues......0.0.0 0000000 ce eee $ 491.48 

Transferred to Annual Membership Account. ........... 474.82 

Balance, December 31, 1931. .......00..00..00.200-. $ 16.66 

15. Annual Membership. Restricted: 

Balance, January 1, 1931................... $ 1,769.81 

Received from dues 1931......... chee gs 5,420.00 

Transferred from Life Memb. Acct........... 321.73 

Transferred from Sustaining Mem. Acct... ... 474,82 $ 7,986.36 

Ex pended 4 ccstaeos ctaie Bees oe des be $ 6,009.96 

Transferred to Special Contributions... ...... 1,500.00 7,509.96 

Balance, December 31, 1931.........0...0..0.0 00054 $ 476.40 

16. Tuition and Sales. oe d: 

Balance, January 1, 1931............. .... $ 3,858.09 

Received 1931 

Ge PION Se. eas pan at esa aca ath e eee 3,393.50 

b, Seed PAChGtS 4. node need PPAR ESS 7,799.04 

2 Gs cueky thai Oe Kae gee ot aeee 797.35 

d. Miscellaneous. ...............00. a, 29.50 $ 15,877.48 

Expended sara Au neq edhe cee a see te $ 7,771.90 

Transferred to Endowment Increment Fund. . 937.98 

Transferred to Special Contributions... ...... 2,510.00 = 11,219.88 

Balance, December 31, 1931...........00... 020.2005. $ 4,657.60 

17. Botanic Garden Collections Fund 1931. Restricted: 

Balance, January 1, 1931................... Sy -153.71 

Received from Contributions. .............. 6,762.00 

Miscellaneous... ....000000000 000 eee 133.26 $ 7,048.97 

Expended 525 tc scene ee a ane et tees $ 6,548.97 

Transferred to Special Contributions......... 500.00 7,048.97 

$ 0.00 
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21. 

22: 

ds 

. Special Fund (Brooklyn Institute General Endowment Income: Annual 

Allotment) Restricted: 

Income Account: 

NM COMeMO 3 ee eae ee Arete ey te ee 2 a ee $ 595.00 

Transferred to Special Contributions................. 595.00 

$ 0.00 

Cary Library Fund ($10,000.00—1/; of Income to Brooklyn Botanic Garden) 

Restricted: 

BalancewlanuatyalielO Ss 43 2% 2 kei oleae eee $ 16.00 

Income Allotment 1931.................0... 110.00 $ 126.00 

EEX De mGleCeuein: epee ite sts tite fc. Sie cle $ 10323 

Transferred to Endowment Increment Fund. . 11.00 81.23 

Balance, December 31, 1931................200 0 eee $ 44.77 

. Henry W. Healy Trust Fund ($247,421.17—14 of Income to Brooklyn 

Botantc Garden) Restricted: 

Balance: January al, 1OS1es se are ee § 472.11 

IncomeslOST 3.0: ee see ea ee eee: 3,258.31 

REBUT ie Sate eh ca en ee 141.60 $ 3,872.02 

Expendedineezn.ccccicvat en ee eee ee ee $ 343.05 

Transferred to Endowment Increment Fund. . 325.83 

Transferred to Special Contributions......... 3,046.19 3,715.67 

Balance, December 31, 1931.......... 26.00 e eee eeee- $ 156.35 

Mrs. Henry C. Folger Fund ($1,000.00) Restricted: 

Income Account: 

Imcome 19ST. ee ean eee $ 0.00 

Transferred from Special Purposes (Shake- 

speare’ Garden) 5.2. 4....2.5 25 eee 46.96 $ 46.96 

Sx pen ced is sccr Osis eee weer tenant ae a Gree $ 0.00 

Transferred to Endowment Increment Fund 0.00 0.00 

Balance; December 31, 1931.0. eens $ 46.96 

Special Purposes. Restricted by Terms of Gifts: 

Balance, January 1, 1931................... $ 950.14 

Received: 

a. Anonymous for Japanese Garden....... 1,500.00 

b. Various for Japanese Iris Test Garden... 59.50 

c. Special Gifts for Children’s Work....... 5.00 

du Gardeneseats ts. enon ae ea ee 150.00 
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51.00 f. George Washington Memorial Tree... .. 

78.00 $ 2,893.64 g. Miscellaneous. ..........0.00...0 0.00004 

$ 2,241.19 BPXpended 5.044444 Knee dda iets aar ea 

Transferred to Mrs. Henry C. Folger Fund 

(Shakespeare Garden) ..............055 46.96 2,288.15 

Balance, December 31, 1931........................ $ 605.49 

23. Plant Pathology Research Fund. Restricted: 

Balance, a Dy hy MOS bee cwe eae a ee tees § 3,773.38 

TRCOME 10ST ie ee elas ohana y 7,523.70 $ 11,297.08 

BAmeneledis- 24 -ansceh cree 4 ccatre Gece weenie Raa ee $ 3,013.05 

Transferred to Special Contributions......... 7,500.00 10,513.05 

$ 784.03 Balance, December 31, 1931...0....00.0...0...00.0.0. $ 

24. Special Contributions ( for 1931 only). Restricted: 

Balance, January 1, 1931....0...0....0.0... $ 818.02 

PUNO V MOUS: 4 Graig osbe ee eee tte dias 1,435.00 

Contributed by Staff to Emergency Unemploy- 

ment Relief Fund. ........... Ad ustine + ph 230.79 

Salary Rebate... 0......0....000... 200.00 

243.04 Miscellaneous... 0.000.000.0000 eee eee 

‘Transferred from 

Endowment Fund Income Account..... 2,499.73 

Alfred T. White Fund Income Account.... 12,074.54 

A. Augustus Healy Bequest Income eee 484.99 

Rk. B. Woodward Sate Income Account . 1,237.50 

A. T. ite Memorial Tablet Fund Inc. 

Accout 

brooks — Centennial Fund Ine. Ac- 

Smee gabe ees tae hae 1,485.00 
J. D. ae kefeller, Jr., Fund Income Account — 9,780.00 

Citizens Sa iewine nt Fund Income Account 12,569.49 

Annual Membership Account............. x 

Tuition and Sales. ...... Payback ota ee aie 

Special Fund (Inst. General Endowment). . . 595.00 

Henry W. Healy Trust Fund............. 3,046.19 

Plant Pathology Research Fund........... 7,500.00 $ 58,880.42 

Expended.. 0.0.0... cc ce teen tee ees 58,352.25 

Balance, December 31, 1931.........0......... Loa $ 528.17 
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25. Endowment Increment Fund ($103,338.40) Restricted: 

Transferred from other accounts 1931........ $ 6,221.39 

interest OSM teegtat te. toe tifa en ees 5,198.77 $ 11,420.16 

Aiansherredetoy brincipaleats syd. 0 4 wks ae nem 11,420.16 

$ 0.00 
Summary of Private Funds Accounts: 

Balances, January 1, 1931.................. $15,174.21 

Imcome pO Siew were tee. eet a Sh. nek .... 95,172.22 $110,346.43 

EDX GING CCUM Sener nee ts heed aeaae $88,949.26 

Transferred to Endowment Increment Fund 

Feit GlO lee ieriees eee are ck ee ae 11,420.16 100,369.42 

iBalancesmWeceniben oe) 1951 °c. fi. os eee $§ 9,977.01 

III. Summary of Total Maintenance Budget for 1931 

Income 

Tax Budget Appropriation 47.9%.......... $101,400.00 

Private Funds Budget 52.1%. ............. 110,346.43 

ORO ta lee Reece ccdoiona ee ed eee eee Re Rte ules $211,746.43 

Transferred to Endowment Increment Fund Principal... . 11,420.16 

PAD CLLL CLO LC Pome ear Rate tho cc 3 OA rar 7d Sc a nee an $200,326.27 

Ex pended 

Personal Service 

axed ce tex, 2e cul iene ee $82,660.00 

BrivatesMundss..2 secs. eee 58,352.25 

MIR Galles erty a Pek oe cee $141,012.25 

Other than Personal Service 

baxebucd eters. ae een ee $18,740.00 

Private Punds... «2... 4592.45 30,597.01 

Ro talita ash. < Bee Sate ee eee $ 49,337.01 $190,349.26 

Balances December 315. 198 lire yn a eee ic § 9,977.01 

Respectfully submitted, 

DANIEL C. Downs, 

Secretary and Accountant. 

Note:—The above ‘Financial Statement”’ is a transcript of 

Brooklyn Botanic Garden accounts in the books of the Treasurer 

of the Brooklyn Institute of Arts and Sciences. The Treasurer’s 
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accounts are audited annually by a Public Accountant, and a 
separate audit of this “Financial Statement’ is not made in 

order to save unnecessary expense. 
Epwin P. MAYNARD, 

Treasurer. 

IV. Tax Notes for Permanent Improvements 

N.D.P. 212Q—Completion of improvement of Plaza of Brooklyn Botanic 
Garden, including construction of pia en storage room 

for tools and bulbs. (Including Architects’ Fees 

AOC wa Cis aes Waheed eee ye eee weed ees $ 21,000.00 
Ex pendec 1930 L93L 

Architects’ Fees................. $1,160.79 $ 304.33 

Improvement Work. ............ 15,477.20 = 3,400.00 

POCAIS 35nd he be aA L PS Ho $16,637.99 $ $ +704. 33 20,342.32 

Balance, December 31, 1931.....000.0.0.....20.... $ 657. 68 

N.D.P. 212R—Completion of Metal Stacks in Library Rooms, and Herbarium 
Cases and mezzanine floor in Herbarium Room, Brooklyn 
Botanic Garden, 

A PPYOPTIGHON 05 yp: 44 eee Ae REN ADA DEON ROO OED $ 9,425.00 

ix pended 1930 L931 

Brecting Stacks ieee p4pactu ates $ 3,454.23 $ 0.00 

New Cabinets, etc............... 5,957.00 13.77 

Base earatueeatecn ends nit aac $ 9,411.23 $ 13.77 $ 9,425.00 

N.D.P. 2127T—General Improvement of Land, lying cast of Mt. Prospect 
Reservoir fronting on Eastern Parkway, including Architects’ 

Fees. 

PUPP HOMO, . tok ip Ried AGS e aS oe eiey a esuneey baie $ 24,100.00 

No expenditures during the year 1931. 

Certified as correct, 

EDWARD S. RYAN, Chief Clerk, 

Department of Parks, Borough of Brooklyn. 
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APPENDIX 1 

GIFTS RECEIVED DURING 1931 

Collections Fund 

Miss E. Addie ce 

Frank L. Babbot 

Edward C. Blum 

Mrs. Armin E. Brunn 

Mrs. Paul Bucher 

Mrs. Glentworth R. Butler 

Mrs. William H. Ca 

Dugan Brothers 

Otto e 

Walter Ebel 

Miss Adele F. Emerson 

Mrs. Lewis W. Francis 

John W. Frothingham 

Mrs. pane a Gunnison 

Clarence L. 

Mrs. A. ieee Healy 

Mrs. James M. Hills 

dr. and Mrs. Samuel C. 

William T. Hunter 

Mrs. William T. Hunter 

Miss C. Julie M. Husson 

Edward A. Ingraham 

Alfred W. Jenkins 

Hooker 

Mrs. Thomas B. pei 

Miss Hilda Loi 

Mrs. William a Marshall 

Mrs. Charles E. Perkins 

Mrs. James H. Post 

Mrs. Charles E. Potts 

Mrs. Frederic B. Pratt 

Mrs. Nathaniel W. Pratt 

. liam A. Putnan 

Irs. William A, ee 

Frederick W. Rowe 

Herbert S. Smith 

Mrs. Seth eae er wee art 

Miss Elise W. 

Herman Stutze 

Mrs. Herman ic 

Supervisor and Teaching Staff, P.S. 18, 

Brooklyn 

Mrs. eee Ve an Scien 

ExCs AWE 

Miss Frances E. White 

Miss Harriet H. White 

Miss Abigail Young 

Shakespeare Garden 

Mrs. Henry C. Folger (for Endowment) . 

Japanese Garden 

FAVOMY MMOUS a Sika < con hess AR etic eee tee ar fee ee 

Special Gifts for Children’s Work 

General Lord Sterling Society C. A. R... 

Garden Seats 

Mr. and Mrs. Edward C. Blum 

Mirs Wheeler Ey Reckhams.< 22.5220 Se eee 

Publishing Colored Illustrations 

Woman's Auxiliary, Brooklyn Botanic Garden 

$ 1,000.00 

$1,500.00 

$ 150.00 

$ 79.50 

$ 100.00 
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George Washington Memorial Trees and Tablet 

Women of '76 Chapter, National Society of D. A. R.. oa 61.00 

N. Y. City Federation of Women’s Clubs, Inc................... $ 15.00 

Miscellaneous 
Woman’s Auxiliary of Brooklyn Botanic Garden................ 63.00 

Dr-Nathan Ty Beers, «4.5 eves so he ies ea es Dee Gus ee an es 25.00 

Living Plants 
Mr. Ernest F’. Archer, about 200 plants of \ 

The George E. Baldwin Company, 1 De ee. ian. 

Mr. Herman Becker, 15 Cypripedium acaule, 10 Pedicularis canadensis, 15 

Epigaea repens, 15 Gaultheria procumbens, 15 Spiranthes cernua. 

Mrs. D. C. Boyce, 1 Gentiana acaulis and 2 Jacaranda mimosaefolia. 

Mr. John L. Cooper, 50 plants of Cypripedium, 6 Orchis spectabilis and 6 Dian- 

thus plumarius. 

The Cottage Gardens Co., Inc., 2 plants of Thu 

Mrs. C. I. DeBevoise, Cronaniere Nurseries, ee species and varieties, mostly 

Saxifra 

Mrs. Murer J. Fox, 41 mints, etc., for the herb collection. 

Miss Margaret Griffin, 21 plants for the wild flower section. 

Mr. Clement Heaton, 2 Adiantum pedatum, 1 Gentiana and 1 clump of J/ris. 

Miss Sadie Hecht, 2 clumps of /quisetum — male. 

Miss Ada James and Mr. Eugene Vivian, 2 Conopholis americana. 

IKitchewan ply , 121 evergreens in 18 species and varieties. 

Mrs. W. H. es 4 Primula japonica Etna Hybri 

Mrs. C. M. , 2 Ertobotrya lia and 2 Annona eine. 

Mr. E. C. ae 5 Epigaea re 

Mr. G. Schretzlaneir, 35 Lobelia ps 

Mrs. Aubrey N. Shaw, 1 plant. 

iy Robert P. Shaw, 5 Stangeria paradoxa. 

r. J. kK. Small, 5 ee nts. 

Mrs Wa Iter Ie. Stoddart, cuttings of Ampelopsis tricuspidata Lowit. 

venson, 50 plants of Cypripedium. 

a Isabel HH. ie ll, 45 bulbs of Narcissus 

Dr. G. W. Tyrr 1 saad aequinoctialts, 4 Vernonia Imperial, 1 Gloriosa 

pec se : Cri 

Mr. L. R. Waldron, 1 eee of bulbils of Dionaea villosa. 

Seeds 
The George E. Baldwin Co. (1) Mr. John Glasser (1) 

Miss A. Mabel Barrow (1) Miss Margaret Griffin (3) 

Mr. eae Bird (3) Mr. Louis Herman (2) 

Miss IE. C. Boetticher (1) Dr. Duncan S. Johnson (1) 

Mr. G, - Dubois (1) Miss E. M. Kittredge (1) 
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Paterson, East Side High School Na- a J. William Thompson (7) 

19) ture Club 

Mr. Aaron J. Sharp (10) 

I Dr. H. K. Svenson (2) 

r. G. W. Tyrrell (1) 

Phanerogamic Herbarium 

Mr. Edward A. Behr, 1 specimen. 

Mrs. Glentworth R. Butler, eee 

=e J.A ushel, 127 specime 

. C. P. Freeman, 485 

ae M. Kittredge, 4 

Driers: 

specimens. 

0 specimens. 

Record, 110 ene 

Dr. H. K. Svenson, 175 specime 

Miss M. V. Worecelle 1 book a specimens. 

Dr. H. Kk. Svenson (1) 

Cryptogamic Herbarium 

Library 

Books 

Adams, Mr. Henry S., Brooklyn, N.Y... 0.0... 00 ee ee es 

BartletteMirssie Hall? RreeponteNn Ya ha le ais 

Bishop, Mr. J. Thoburn, 

Black, Hon. Loring M. 

Gleveland@ hiomepamenutee Nich 61.40 can yee 

Aileidore) chisel ws \ésa.g boco.6.0d- a ye alec as boat 

Blatt, Miss Natalie, Brook ian GEA cogtioac a s-0.6 Fae Mo ace ae em ro 

Brown, Mrs. George Ste wart, IEV INFN Gt renoreeicerey. acess cee 

Carnegie Institution of Washington, Washington, D.C................ 

Chemical Foundation In corporated, New York, N. Y................. 

Delafield, Mrs. John Ross, New York, N. Y................00...04.. 

Dorward, Miss Margaret M., Brooklyn, N. Y..................0...... 

Ericson, Mr. Charles, New York N 

Fedtschenko, Dr. Boris 

Forest Experiment Stati 

Francis, fae Lewis W., 

fete leiouhoteagXely (Win tsy ey Ike Goo oo ee See mes 

on, Keiiyo, Chosen (Korea), Japan............ 

Broo kilynien tener ta eee rac rere h os 

Gage . C. Stuart, Brooke N.Y. a ee ae pe eA Grd ony its oe, 

Ce ae . C. Stuart [siqore)dhiasl; INIo Wseon oa dno oa e040 coe an oe toe 

Gluckson, eres Herbert, Besokion INCH Peer tee ll aed 

Gluckson, Master Simeon, Brooklyn, N. Y.............. 000000000000. 

Goodman, Mr. Bernard, lasnolo)dhiiele NIG AVA wan oc sco u de od oo eee 

Graves, Dr. Arthur Harmount, Brooklyn, N. Y...................... 

Jones, Miss Helen Swift 

Kellogg, Mr. George Sawyer, Brooklyn, N. Y.................-00020-- 

KratheaVvirs Carl 1. Washington) Gore ater permeate ental ce: 2. 

Lemée, Dr. Albert, ‘Brest BPA TI Ce ee areata eee ar rae errr, notte Mt itty 

McIntosh, Dr. Arthur C., Ramidi@ity eS enene ee? 
Mckinney, Mrs. Ella Porter, eae Halper] penance mere eennee are tt Ue Aer eae, cae 

a 

eet etl ol eel coe oo OO eS © OOO ME Sd OE 

“ a eee Seed Company (7) 



Nucray. va Virginia, Brooklyn, N. Yy. 5, cara nie evade ete Ren ha ase OH 4 

New York Board of Education. .....0..0...0.00 0.000 ees 

New York Botanical ne Bronx ‘Park, Nv Yuu ge dead ies ceaads a yeas 

Oklahoma Forest Set é, Olshowa City, ate Beles ONG ies 4 AG 

Onondaga Historical Ssscaton tiles Nie Vase ta vaeeh eens exes 

Oppenheim, Mrs. William W., HOC WING dase ees eta aa poe 

Parents’ Association of Public Soe No. 217, Brooklyn, N.Y... 2.2... 

Porto Rico, Insular experiment Station, Rio Piedras Dae aces 

Public: Sehool 89,.- Brooklyn, N.Y ocns ies coors oh be ea aes aes 

Rowland, Mr. achar: Jackson, MiSStus ahi edeeaers ce BEN bees eta 

Shaw, Miss Elen Eddy, Brookly Y.. heey es 

Skransky, Jerome and Norman Ress, Bacoldiyn, N. Y. ere te tere ree 

Smalley, Master Melvin, Brooklyn, N. Y.............00 0.000 eee eee 

Taihoku Government Research Institute, Department of Forestry, Tai- 

DOM ADAM 7. ore oa ets Baas eee aces ores See etek ae 

R. Orto Botanico della R. nna di Torino, [aly ssccnnos Stee eo 

The Tuttle Company, Rutland, Vt... 0.0.0.0... 00... cece eee 

Woman's Auxiliary of the ones n Botanic Garden.................. 

Women’s Benevolent Society of the Marcy Avenue Baptist Church, 

Brook yrs IN Vande a Pues baaeen ae a erin don ie baa aie eevee eats 

Zahlbruckner, Dr. Alexander, Vienna, Austria... 00.00.22... eee 

a 

WR Otalltc. « pz 2i5:g cea ace a esaie Bee ee eR ered MAP ee ees 

PAMPHLETS 

American Fern Society. ......0.0. 000 cece cee eee een eee 

American Museum of Natural pee New York, N.Y. 

Ames, Prof. Oakes, Cambridge, 4 

Arlington Chemical Company, Y oS N. Micah a ee oe eee 

Benedict, Dr. Ralph Curtiss, Brooklyn, N. Y. 

Buxton, Dr. Patrick A., London, I:ngland..........0. 0.0.0.0. 50000504 

Cameron, Mr. Charles, eee ee New Zealand. .........0000 eee ee eee 

Carano, Prot:-E.,: Rome; [taly. ss s.d453 ode 3544 bee bess. cee keke ees 

Carnegie Institution of \W ashington, Department of Genetics, Cold Spring 

PlarbOr,.Ladkta sec cece ioe ees eee ees ade ee Raea eee teens 

Carnegie eae of Washington, Division of Plant Biology, Washing- 

COR py ra oo actos a ada ay 1p Gee eh eorea ayy mp eeeeee ane 

Chodat, Biot. Robert, Geneva, Switzerland.............0..0.....0005. 

Clark, Mr. Harold T., 8 OMGs. ceo 22 avis arn tete Peers hes 

Compton, i H., Cape Town, South Africa .....5..0.. cee eee eee 

Conrad, Dr. C Calg atk INE Gl c:seongite ct acdsee ee ak ped Adee etie te th ated 

Darlington, | e T., East Lansing, Mich..................004. 

Dudgeon, Dr. W eh ae [Aids ogo bis ota ies ease geet od 

— 
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Erlanson, Dr. Eileen Whitehead, Ann Arbor, Mich. . ey ors 

Hossy Mires Gallina Wires roo kilivnagN bs Nisa or pf ee ee ee 

Fox, Mrs. Mormcrae ING Wag2O AINA Sa 2S le ae ey a cea are pe 

Gacer Dire Cas tua nt brooklyn Ye 2 tee o/s ee ene kaer rent 

Graves, Dr. Arthur Harmount, Brooklyn, N. Y...................... 

Harper, Dr. aay NMiewediallalasseey. Place: 5.2 ete pene ae bee Ores en 

Harvey, Prof. R. B. < 1 eeNbL EN Bou a ene Mean mre R er. et sic Meee ae ar ta wo 

Hastie, Mr. C. ee OodmGharleston’ SiC. % 2. cee. sea ee Een ee 

Kayaleaboratoniess News VOLE NM. oi ShcA. heen ate enna een, 

Kakuchi ¢DrVieSapporosdiapane. 6 oc) 0 oe ee 

Bevine Dre Vichael iNew sYonke INE Voc). Ss i Be ee oe ee 

ind, Mr. J. ; Viborg, Denmark Bribie dy Soeciek  suks Patt pe OPE eer hea a 

Martin, Mr. Everett P., Flu ace N. Wieche 2. dich ee tee 

Nite ee Deore mene of ela aes Paes Division, St. Paul. 

Moldenke, Dr. Charles E., Plainfield, N. J..0....0.0...0000....0....... 

Moore, Dr. George T., St. Louis, Mo.. S25 eles hai het Ee ee ee 

< ING wa ViOT KeeaN i Ve escen, 3p Sy 09 ts eg ee we 

Nacional Wholesale Druggists Association, New York, N. Y.. 5 

New York State College of eee Bia cuce, INE Vici onlarigss oan tare eae 

Steen oe ee Albany, N. Y. ME eS e na 

Ocfemia, Prof. G. O., La male 1 epee sede hey Alar Sopa arg Sy ae me 

Ohio State Wee ere Extension Service, Columbus, Ohio. . 

Onen MirstWieAee dakomasiarks: DiC 2) icct hos ge Bie Oe enchen wa mee 

Pennsylvania, Depatement of Forests and Waters, Harrisburg. . 

etersu Vircw aly ieee tariaimedale, Nis Ny cuok naa ates, oe eee eee 

Pollard, Mr. Charles ie Re gf POTN 30 Ft te e/a Ht ee pera en 

Porsild, Dr. Morten P., (Di. Greenland: Wh. .e hee ee ee 

Rand, Dr. Frederick V. PVWASMINGOM MO Com... tues ecg Oe se ivore Gaur o anaes 

Redway, Mr. Jacques W .. Mount V enion: TNs, Yeeeah ore ay eee 

pane 

Reed, Dr. George M., |] mm, 

Rich, Dr. Arnold Rice, Baltimore, Md.. ee Mery hme ee cern ae: 

Rockefeller Institute for Medical Research: ns w York, N. Y 

Rothamsted Experiment Station, Harpenden, ea En glands.cca ni. ee 

Staten Island Institute of Arts and Sciences... ..........02.0-2.00005. 

S on, Dr. ae y K., Brookly - DY ics crdihs ok AOU, Bigar Rete WT ee aa 

Vavilov, Dr. “L. meee ngrad, U. Ee LVS a eee I EN Aa te oe reef re aS 

Wroblewski, a An toine, Iornik, a 1 Bio, on nat REE a 

Yale University, School of Forestry, New Haven, Conn............... 

Zillig, Dr. Herman, Berncastel-Cues/Mosel, Germany................. 

me 

ee) 
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PARTS OF PUBLICATIONS 

(Exclusive of Government Documents) 

Agassiz Association, Sound Beach, Conn..............0.0.00 00000000 

American Association for the Advancement of Science, Washington, 

DG ia abel beg aade enn ene We babe ned GE eae d Penta ee 

American Horticultural Society, Washington, D. 

American Scenic and Historic Preservation Sac. New Y Bile, N. 'y, 

nae hah o de Agricultura, Buenos PAT ES 5 og cb pode tee 4 cgctndin. dle ee 4 ie 

Benedict, Ralph Curtiss, Bronk y. 

British ae on Provincial ape of Natural Histon: Vv ictoria . 

British Honduras. Conservator of Forests, Beliz 

Burger, Dr. George N., Cincinnati, Ohio... 00... eee 

Calcutta Royal Botanic Garden, | ladia bigot gh odeaiees trast Rattan grey Seat ee 

Canada Forest Service, Ottawa, Ont... 2.0.0.0... 0.0.0 cece eee 

Cary, Mrs; William H., Brooklyn, NoY.. 2 icksceediaw eres eerie 4 bean 

City Gardens Club, New York, N.Y... 0.00 eee 

Carnegie Institution of Washington, Department of Genetics, Cold Spring 

lar boty, Ls Tics ora p2etg aia eh pb Se ite a alee eee ee eS ESSE 

Cattell, Mr. Ware, Woods Hole, ee RE ee RTE eee nen 

Chichester, Mrs. Emilie P., Brookly Ge MN cur ey eee ee Ste ee eed 

Cincinnati, University of, Basic ae Research Laboratory. ......... 

Colorado, University of, Boulder, Colo... 2.00... 02. ec ee 

Committee on the Relation of Electricity to Agriculture, Chicago, Ill... . 

Cuba, Secretaria de Agricultura, Comercio y Trabajo, Havana......... 

Dahlia Society of New Jersey, Verona, N. J.......00000..... 00002005. 

Edwards, Mr. Ashley, Montreal, Canada.............0. 000002000005. 

Federation International des Techniciens Agronomes, Rome, Italy. ..... 

Fedtschenko, Dr. Boris A., Leningrad, U.S.5. Reo... eee 

Florida Entomological S ae Gainesville, Fla.........0..00020.0000. 

Flushing Garden Club, Flushing, L. doo. 00 ee 

ies Mr. pliant Brooklyn, N. Y. Saves 4A ey seeds eeuapmee 

Gager, Dr; C. Stuart, Brooklyn, N. You sun ince ees awed oes eee es 

Graves, Dr. ae eee Brooklyn, N. Y.. 

Hawaii, Board of Commissioners of Agriculture ania Porestey: ‘Honda 

Hokkaido Gover nment, Sapporo, oe Ee ee ee eee 

Idaho University, School of Forestry, Moscow, Idaho................. 

Indiana Conservation cing Entomoloss Division, Indianapolis, 

TUM cag We tia Wea peeve Nin dp ep oes ISS Breen Gen ae eee ae 

Kenya Colony and Protectorate, F orest Department, Africa. .......... 

Loines, Miss Hilda, Brooklyn, N. Y.......0..000 000000022 e eee eee 

McFarland i Semen: ELATTISDUL Ss Pai oe anasto ee eet eed aie 

Massachusetts Institute of Technology, Cambridge, Mass. . 

Mathewson, Dr. Chester A., Flushing, N. Y. fhe as eee 

Medical Society of the County of Kings, Broek ; N. Y Geet phn eae 

Methodist Episcopal Church, Board of Education, Chicago, IIl......... Q 

CO 

oan oer a 

oe 
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Metropolitan Museum of Natural History, Nanking, China 

Moldenke, Dr. Charles E., Plainfield, N. J..............0......0.0000. 

National Plant, Flower Bad Fruit Guild, New York, N. Y.. 

National Research Council, Washington, D.C.. 

National Research Council o ae Tokyo, fonarey 

Nationalsshademlree*C onferences 4. 3...c.tes tn es ee 

New Jersey State Perea nee Trenton, N. J.. 

New York Association of Biology Teachers. .......... 00.0000. 0 eee 

New York Botanical Garden, Bronx Park, N. Y...............0..00005 

New York State College of Forestry, Syracuse, N. Y 

New York State Horticultural Society... 00.0... ee 

New York State Museum, Albany, N. ¥.. 0.0000... ces 

Northeastern Forest Experiment Station, Amherst, Mass 

Orton, Mrs. W. A., Takoma oe Be rrr ee SRN ak is emer fe er 

Pennsylvania, Desarinene of Forests and Waters, Harrisburg......... 

Porto Rico, Insular Experiment Seaton: Rio Piedras 

Puerto Rico Agricola, San Juan 

Pyle, Mr. Robert, West Grove, Pa................0 0020 eee eee eens 

Rathlef, Dr. H. von, Halle, Germany 

Reed, Dr. George } M. WP TOO RG MacNee. 2 car ag As aie nae ra et elie eee alee 

Rockefeller Institute Se Medical Research, New York, N. Y........... 

Roerich Museum, Himalayan Research Institute, New York, N. Y 

Rothamsted Experiment Station, Harpenden, Herts, England 

Rubel works Aurich, switzerland’ 222 es isha. oe oe Ge 

Salvador. Ministerio de Agricultura, San Salvador. 

Saunders, Miss Helen, Brooklyn, OYE oie Ro ass gah eee ae ag Neen Om 

School Garden Association of New York 

Sociedad Peni de Historia Natural, Madrid, Spain............... 

Spaulding, Dr. Perley, Amherst, Mass................ 00.0000 e eee neues 

STrceneank ce Erick, Copenhagen, “Denmark 

Svenson, Dr. Henry K., Brooklyn, N. 

Taihoku Imperial Waive ersity, Formosa, Japan..............0000e eee 

Texas Agricultural and veel C ollege, C colle: Station, Texas. 

Tohoku Imperial University, Sendai, Japan... 2... 0.0.2... 00... .00004 

n Nurseries, Towson, | 

Union Gollevescheneetad yaaa Veta’! ond naw cuee bo Rees ee ee ee 

West Vircinia University, Viorantown,..W) Vase bees oo aac ee 

West Virginia University, Scientific Association, Morgantown, W. Va... 

Wild Flower ee ar Society, Washington 

Yale University, School of Forestry, New Hav 

Zionist ee eee of ete or ee Histone Tel- 

Aviv, Palestine 

= 
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PORTRAITS AND PHOTOGRAPHS 

Ames, Prof. ae Canbat 196. WIASSy 95.4 Sah Ge ry Ske a oe Peo bed 

Andrews, Prof. , Bloomington, Ind. . 

Arnold an um, ae Plain, WiaSS). <b wsoten gute ace eee 

neg ena Prof. A., Genoa, aiges pefasthcin de alghot- te Seatats etcaey laces Ghtnge Soke eae mak 

Crandall: Mr. E. L. "Washington, De Cita eis aes at oie Aa eas 

Duggar, Dr. B. M., Madison, Wis... 2.0... 20. eee 

Fernald, Prof. M. L., ¢ haar Mass. . : 

Sie DrC.. Stuart, Brooklyn. No Vee es gadedsaws dua boas vac exten 

Griffiths, Dr. David, Washington, ND Meteosat hates aise iia Ne aia ee ties tn 

Harrison, Dr. Carrie, Washington, D.C. 00... ee 

Farvey, Dr Re B:, St: Paul, Mints ecescieuae ws caetya ate eee ce ious 

Howe, Dr. Iierehall As, New York, Nu Vescss ees ded erdeie ye geciuaa ese 

Pee ERR WD We 

nN Ke) 

Li eee Oe Charles B., Berk eley, ( Calif eT eT eet ae Pree era 

Maximov, Prof. N. A., 1 ae OOS Neeattin & fie aakne ane eee euias 

Moore, Dr. George os . Louis, Mo PA Aae Casa eee aes arr ere 

Orton, Mrs. W. A., tne Park. eons S59 ba ae Shee ob beeen eke 

Seifriz, Dr. William, P mone is Ox d pe ee ECO ee ea 

Spoehr, Dr. Herman A., ew York, N.Y... ee ee ae reer 

Woods, Dr. A. F., W . Tessa og 92a stints Pe ove adap near anna ae aa 

- 

bee ea a a i i 

AUTOGRAPH LETTERS 

Gager, Dr. C. Stuart, Brooklyn, N. Yo... 00. ee 5 

Harrison, Dr. Carrie, W peli cign. DS ey en neh 4 ee ee 1 

Miller, Mr. E.S., Wading River, N. Yoo. 00.0000 ee 4 

MAPS 

Chichester, Mrs. E. P., Brooklyn, N.Y... 0000 0.0 eee 1 

For the Department of Elementary Instruction 

Balsa-Wood Company, One four-foot balsa log and one small piece of balsa 

wood. 

Bartlett, Mrs. L. Hall, One book for the children’s club room library. 

Bishop, Mr. J. T., One book for the children’s club room library 

Blatt, Miss Natalie: One book and $1.00 for the children’s club room library. 

Butler, Mrs. Glentworth R., One prize cup competed for by the girls in the 
outdoor garden. 

Coca-Cola Bottling Company, Seven hundred sets of pictures for nature study 

ork with children 

Delafield, Mrs. John R., $5.00 for the children’s club room library. 
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Flatbush Garden League (through Mrs. E. L. Carson), Two prize books for 

reatest improvement made by a first year boy and girl in the out- 

door garden 

aes Mrs. C. Stuart, Three books for the children’s ae room meee 

yarden Class of P. S. 89, $3.00 for the children’s club ro 

a Beat Stirling” ee Children of the pee Pee en $5.00 

e children 

een Meee Herbert, One book for the children’s club room library. 

Gluckson, Master Simeon, One book for the children’s club room library. 

Jenkins, Miss Dorothy, One pewter-mounted perpetual calendar for the chil- 

dren’s garden house 

Jones, Miss Helen Swift, One book for the children’s club room library. 

Junior League, $10.05 for children’s tuition and carfares for Brooklyn Botanic 

Garden class 

Kirk, Miss Isabel, one flower bowl and holder 

McKinney, Mrs. Colin S., One book for the children’s club room eee 

Mothers’ Club, P. S. 225, One jardiniere for the children’s club ro 

Mothers of Saturday Morning Pupils, $7.00 for the children’s ce room. 

Public School 183, $5.00 for the children’s club room library. 

Reed, Mrs. Bees M., One mounted Japanese panel for the children’s club 

Shaw, Miss spin Eddy, One year's subscription to children’s English news- 

paper for the children’s club room. Two gold honor pins for honorable 

service in the outdoor garden 

Slocum, Mr. Victor, Twelve potseraslis of native life and rice farming in 

Chin 

Smalley, Master Melvin, One book for the children’s club room library. 

Weber, Mr. Julius, One mount of butterfly and moth specimens. 

Woodwork Class of P. S. 90, Greenhouse implements. 

Miscellaneous 

Department of Parks, Brooklyn (James J. Browne, Commissioner), 120 loads 

Miss Ida May Hickox, 1 pencil eae 

New York Public Library (EK. H. nade ase Director), 2 photostats from 

Swinton’s cae 

Mr. Victor Slocum, 12 photographs taken in China. 

Mr. Adrian Van Sinderen, 2 photographs from Hawaii. 

Dr. Antoine Wroblewski, Poland, 5 photographs of Municipal Gardens in 

Ikorni 

Mr. arias Dalertorone: 2 photographic negatives of pictures taken in Bo- 

den 
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APPENDIX 2 

PUBLICATIONS BY THE BOTANIC GARDEN 
PERSONNEL DURING 1931 

Becker, Hermann 

Der Botanische Garten in Brooklyn, New York. Gartnerei 
Fachblatt. July 15. 

Winterschiitz fiir Gebolze im éstlichen Nordamerika. Gart- 
nerei Fachblatt. November 15. 

Benedict, Ralph C. 

Fern books tolend. American Fern Journal 21: 34-48. Janu- 
ary—March. 

Native weeds. Review: Muenscher, W. C. Some changes in 
weed flora of Whatcom County, Washington (Torreya 30: 
130-134. Sept.—Oct., 1930). American Fern Journal 21: 
28-29. January—March. 

Review: Plunkett, Charles R. Outlines of modern biology. 
Bulletin of Iligh Points 13: 62-63. February. 

Review: Gates, R. R. Heredity and man. Bulletin of High 
Points 13: 63-04. February. 

Some contributions of technical research to elementary biology. 
School Science and Mathematics 31: 146-151. February. 

Report of the Resident Investigator. Brooklyn Bot. Gard. 
Record 20: 128-131. March. 

The responsibility of biology in health education. Science 
Bulletin. March. 

Report of the editors for 1930. In collaboration with E. J. 
Winslow and C. A. Weatherby. American Fern Journal 
21: 78-79. April—June. 

Recent fern literature. Review: Graustein, Jeanette E.  Evi- 
dences of hybridism in Selaginella. (Bot. Gag. Vol. 90, 
Sept., 1930.) American Fern Journal 21:109-110.  July— 

September. 
Recent fern literature. Review: Kiimerle, J. V. (Budapest, 

Hungary). Three short papers on exotic fern types. 
American Fern Journal 21: 110. July-September. 

The oldest living fern. American Fern Journal 21:111. July 

September. 
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Tentative syllabus in general biology. State Education De- 
partment of the University of the State of New York. 
In collaboration with Miss Edna Craig, Mervin E. Oakes, 
George C. Wood, and Warren W. Knox. September. 

What effect do you have on your pupils? School Science and 
Mathematics 31: 836-840. October. 

Recent fern literature. Review: Andersson-Kotto, Irma. 

Variegation in three species of ferns. (Zeitschrift fiir in- 
duktive Abstammungs- und Vererbungslehre. 1930, Bd. 
LVI, Heft 2, pp. 115-201.) American Fern Journal 21: 
139-140. October-December. 

Recent fern literature. Review: Newman, Edward. A his- 

tory of British ferns and allied plants. (John Van Voorst, 
London, 1844.) American Fern Journal 21: 144-145. 

October-December. 
Review: Hopkins, L. T. Curriculum principles and practices. 

Bulletin of High Points 12: 67. December. 

Free, Montague 

Twentieth annual report of the Brooklyn Botanic Garden. 
Report of the Horticulturist. Brooklyn Bot. Gard. Record 
20: 120-127. March. 

House plants. Brooklyn Bot. Gard. Leaflets XIX'!. April 1. 
Unusual but useful shrubs. Better [lomes and Gardens 9: 43. 

April. 

For your rock garden. AcCall’s Magazine. May. 
The rock garden of the Brooklyn Botanic Garden. Guide 

No. 5. Brooklyn Bot. Gard. Record 20: 187-241. May. 
More about rock gardens. A/cCall’s Magazine. June. 

For beauty in the garden. New York Sun. September 19. 
November in your garden. Brooklyn Bot. Gard. Leaflets XIX°. 

October 21. 

December in your garden. Brooklyn Bot. Gard. Leaflets XIX!°: 
1-3. December 2. 

Gager, C. Stuart 

The educational work of the Brooklyn Botanic Garden. IX 
Internat. Hort. Congress: Report and proceedings, pp. 
410-413. London. February. 



128 

Report on a European trip of the director. Brooklyn Bot. 

Gard. Record 20: 1-24. January. 

Annual report of the Brooklyn Botanic Garden, 1930. Report 

of the director. Brooklyn Bot. Gard. Record 20: 41-77. 

March. 
Brooklyn Botanic Garden. Brooklyn Daily Eagle. (Long 

[sland Ten-Year Plan Edition.) October 25. 

The plant world. Pp. vidi + 136. Figs. 80. The University 

Society, Inc. New York. October. 

Address in presentation of gold medal to Miss Anna Billings 

Gallup. Jour. Nat. Inst. Social Sciences 15: 56-62. Oc- 

tober. 

“At the top is magic.” Sctence 74: 569-570. December 4. 

Gundersen, Alfred 

Report of the Curator of Plants for 1930. Brooklyn Bot. 

Gard. Record 20: 91-96. March. 

Various abstracts in Biological Abstracts. 

— 

Graves, Arthur Harmount 

Forest pathology. Breeding work with the chestnut. Brook- 

lyn Bot. Gard. Record 20: 83-87. March. 

Report of the Curator of Public Instruction for 1930. Brook- 

lyn Bot. Gard. Record 20: 97-105. March. 

“ Additions to the flora of Connecticut.” (Review) Vorreya 

31: 52-53. March—April. 
Important woody plants—trees, shrubs, and woody climbers— 

of Greater New York. Brooklyn Bot. Gard. Leaflets 

XIX?-*; 1-8. April. 

Additional notes on frost crystals. JVorreya 31: 113-114. 

July-August. 
‘Nature rambles—spring.”’ (Review) Torreya 31:115. July- 

August. 

“A field key to the genera of wild and cultivated trees.” (Re- 

view) Torreya 31: 115-116. July-August. 

The green rose, Gordonia, and the hardy chrysanthemums at 

the Brooklyn Botanic Garden. Brooklyn Bot. Gard. Leaf- 

lets XIX®: 3-4. October. 

Forms and functions of leaves. Brooklyn Bot. Gard. Leaflets 
X7-§: 1-11. November. 
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The Christmas greens problem. J/ome Acres, pp. 5-6. No- 
vember. 

Bananas at the Brooklyn Botanic Garden. Brooklyn Bot. Gard. 
Leaflets XIX!°: 3-4. December. 

36 newspaper articles relating to the Brooklyn Botanic Garden. 
Five Abstracts in Brological Abstracts. 

Reed, George M. 

Plant pathology. Brooklyn Bot. Gard. Record 20: 78-82. March. 
Hybrids of Iris fulva and Iris foliosa. Brooklyn Bot. Gard. 

Record 20: 243-253. July. 
The Iris of Japan. Amer. Iris Soc. Bull. 40: 3-48. July. 
Inheritance of smut resistance in hybrids of Early Gothland 

and Monarch Oats. Amer. Jour. Bot. 18: 803-815. No- 
vember. 

Shaw, Ellen Eddy 

Nature study at the Brooklyn Botanic Garden. Aindergarten- 

6B Bulletin, New York City. February. 
The fun of gardening. John Martin's Book. March. 

Nature study at the Brooklyn Botanic Garden in relation to 

New York City schools. The North Western Naturalist 6: 
11-13. March. 

Report of the Curator of Elementary Instruction. Brooklyn 
Bot. Gard. Record 20: 105-110. March. 

Gardens: indoors and out. American Journal of Nursing 31: 

439-443. April. 
Educational work for children at the Brooklyn Botanic Garden. 

School Nature Study, London, 26: 58-62. July. 
The following articles appeared in \/cCall’s Magazine in the 

issues indicated: 
The seed catalog. February. 
A plant nursery for every home. March. 
The garden soil. April. 
First steps in gardening. May. 
Second steps in gardening. June. 

A seed bed for perennials. July. 
The garden round-up. August. 
Bulb planting. September, 
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The following articles appeared in New Jersey Gardens as indi- 

cated: 
Winter plant friends. February. 

The beginner’s first steps in gardening. May. 

June in the garden. June. 
July in the garden. July. 

Taking in the houseplants. October. 

The following articles appeared in the New York Sun on the 

dates indicated: 
Miniature gardens. January 3. 

The care of house plants. January 10. 

House plant pests. January 17. 

The seed catalog: what to choose. January 24. 

Repotting house plants and making cuttings. January 31. 

Planting for continuous bloom. February 7. 

Tools for the garden. February 14. 

Starting seeds of perennials. February 21. 

Shrubs for the small garden. February 28. 

Transplanting seedlings. March 7. 

Roses for your garden. March 14. 

Starting seeds of annuals and vegetables. March 21. 

How to analyze your garden soil troubles. March 28. 

What fertilizers to buy. April 4 

Preparing the garden plot. April 11. 

First call for planting. April 18. 

What to plant for winter decoration. April 25. 

Plants for shady gardens. May 2. 

Plants for water gardens. May 9. 
Plants for the picking border. May 106. 

Care of the garden. May 23. 
The formal garden. May 29. 
Garden pests. June 6. 

More garden pests. June 13. 
Pruning of shrubs. June 20. 

The picking and care of flowers. June 27. 

Gladiolus, dahlias, and cannas. July 3. 

The lawn and its upkeep. July 11. 

How to start biennials and perennials from seed. July 18. 
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Midsummer in the garden. July 25. 

The planting of evergreens. August 1. 

Midsummer blooming lilies. August 8. 

Choosing your bulbs for fall planting. August 15. 

Choosing your bulbs for potting work. August 22. 

Fall planting of shrubs. August 29. 
Fall planting of roses. September 5. 

Notes on an English garden. September 12. 
The outdoor bulb bed. September 19. 

Indoor gardening tools and terms. September 20. 

The potting of layered bulbs. October 3. 

The indoor potting of narcissus. October 10. 

The potting of the Easter lily. October 17. 

Taking in house plants. October 24. 
The making of cuttings and shaping of plants. October 31. 

Making hardwood cuttings. November 7. 

The Forsythe pan. November 14. 

Planting the calla lily. November 21. 

Making leaf cuttings. November 28. 
The Christmas pan. December 5. 

The desert garden. December 12. 

Plants for Christmas. December 19. 

Repotting cuttings. December 26. 

Svenson, H. K. 

Important herbaceous plants of the Greater New York region. 

Brooklyn Bot. Gard. Leaflets KXIX**. May 27. 

List of seeds offered in exchange, 1930. Brooklyn Bot. Gard. 

Record 19: 33-39. January. 
Report of a field trip to the Catskills. Yorreya 31: 154-157. 

August. 
Abstracts of the Journals Botaniska Notiser and Fedde's Reper- 

torium Specierum Novarum for Biological Abstracts. 

APPENDIX 3 

TALKS, LECTURES, ADDRESSES, AND PAPERS 

GIVEN DURING 1931 
By the Director: 

February 2. The botanic gardens of Italy, France, and England. 

Brooklyn Botanic Garden. 



132 

February 7. Appreciation of the services of Dr. Gustav Strauben- 
miller. Testimonial Dinner by New York Principals 
Association, Hotel Astor, Manhattan. 

April 22. The educational and civic importance of the Brooklyn 
Botanic Garden. 28th Ward Taxpayers Association, 
Brooklyn. 

April 24. The Botanic Garden Boulders. Geology Club, Hun- 
ter College, Manhattan. 

May 18. Botanic gardens and art. 
Arts, Brooklyn Museum. 

July 7. Gardens within a garden. (The Brooklyn Botanic 
Garden.) Garden Club of Bellport, L. I., Bellport. 

The educational work of the Brooklyn Botanic 
Assoc. of Sci. Teachers of the Middle States and 

American Federation of 

November 28. 

Garden. 

Maryland, Atlantic City. 

By the Curator of Public Instruction: 

March 7. The work of the Brooklyn Botanic Garden. New 
Jersey State Normal School, Biology Class. At the Gar- 

April 23. Forestry. Biology students of Brooklyn High 
Schools. At the Garden. 

April 28. Arbor Day, forestry, and conservation. Lew Wallace 

Junior High School. 
May 7. Types of plant nutrition. Biology students of Brook- 

lyn High Schools. At the Garden. 
July 17. Nature study and pedagogical principles. Around 

the camp fire, New York University Summer School of 
Education, Lake Sebago, Sloatsburg, N. Y. 

October 22. The relation of plants to medicine. Medical Club, 
James Madison High School. 

October 30. Vegetative propagation in plants. Class from 
Abraham Lincoln High School. At the Garden. 

November 19. Winter characters of our native trees. 

lyn Nature Club, Children’s Museum. 

Brook- 

By the Curator of Elementary Instruction: 

January 2. The value of plant study. Garden Center, Cleve- 
land. 
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January 2. Children’s work at the Brooklyn Botanic Garden. 

ature Guide Banquet, Cleveland. 
January 16. Nature study for children. Mothers’ Club, P. S. 

January 26. How to make a desert garden. School Nature 

League. 
January 28. Graduation address, P. S, 47. 

February 9. Home nature study for children. Parent-Teacher 

Association, Edgemont School, Montclair, N. J. 

March 31. Educational work of the Brooklyn Botanic Garden. 

School Nature Study Union of Great Britain, London, 

England. 
April 20. The educational facilities of the Brooklyn Botanic 

Garden for teachers and pupils. Meeting of School Dis- 

tiicts.s2andss4 cat B.S: 20. 
April 22. Arbor Day. Two assemblies, Girls Commercial 

High School. 
April 24. Arbor Day. Three assemblies, P. S. 142. 

May 2. Children’s activities at the Brooklyn Botanic Garden. 

General Lord Stirling Society, C. A. R. At the Garden. 

May 4. Children’s work at the ee bi Botanic Garden. The 

Junior League. At the Garden. 
May 5. Gardening. Parent-Teacher Association, Nathaniel 

Hawthorne School, Teaneck, N. 
May 6. Spring gardens. Women’s eo Ocean Avenue 

Congregational Church. 
May 13. Address of welcome. Heads of Department Associa- 

tion. At the Garden. 
May 14. The value of gardening for children. People’s Insti- 

May 19. Gardening. New Paltz Normal School. 
May 27. The work of the Brooklyn Botanic Garden. P.S. 2 

Mothers’ Club. At the Garden. 
June 2. Aims in education. Brooklyn Section, Public School 

Kindergarten Association. At the Garden. 

June 17. Gardening for children. Philippstown Garden Club, 

Garrison, N. Y. 

June 23. Graduation address. P.S. 139. 
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June 24. Graduation address. P.S. 119. 
July 14. Midsummer in the garden. Brooklyn Botanic Gar- 

den Publicity Meeting, Shelter Island Heights. 

September 15. Nature study in the New York City Schools. 
Conference of P. S. 219 and P. S. 235 at P. S. 219. 

September 16. The nature study syllabus of New York City 
for the first three grades. P.S. 183 

September 17. Educational opportunities for schools offered by 
the Brooklyn Botanic Garden. Nature Conference, School 
Districts 38 and 39. At the Garden. 

September 18. Backyard gardens. Society for Friendly Serv- 
ice. 

September 29, Fall in the garden. Brooklyn Botanic Garden 
Publicity Meeting, Fort Salonga, Long Island. 

October 1. The indoor potting of bulbs. \Woman’s Exposition, 
Hotel Astor. 

October 3. Educational opportunities at the Brooklyn Botanic 
Garden. Class from New York University. At the Gar- 
den. 

October 5. Plant propagation. Brooklyn Botanic Garden 
Publicity Meeting, Forest Hills, N. Y. 

October 20. The work of the Department of Elementary Instruc- 

tion of the Brooklyn Botanic Garden. Junior League. At 
the Garden. 

October 30. The work of the Department of Elementary Instruc- 
tion of the Brooklyn Botanic Garden. Forest Hills Garden 
Club. At the Garden. 

November 4. Nature study for little children. Mothers’ Club, 

| sero ae 

November 9. Children’s work at the Brooklyn Botanic Garden. 
Woman’s Auxiliary of the Brooklyn Botanic Garden. At 
the Garden. 

November 10. The garden in the fall. Mothers’ Club of P. S. 

7. At the Garden. 
November 24. Thanksgiving. Four assemblies, Girls’ Com- 

mercial High School. 

December 4. Plant propagation. Brooklyn Botanic Garden 
Publicity Meeting, Bay Shore, L. I. 
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December 10. Nature study. P.S. 150. 
December 23. Christmas greens. P.S. 235. 
December 28. Educational work at the Brooklyn Botanic Gar- 

en. Alumnae Association, Tufts College. 

By the Curator of Plant Pathology: 

January 19. Jvises in Japan. At the Garden. 
February 17. An iris pilgrimage to Japan. Pennsylvania 

Horticultural Society, Philadelphia, Pa. 
February 18. The tris of Japan. The Woman’s Club of 

Ridgewood, N. J. 
February 27. Gardens of Japan. Japan Society of Boston, 

March 4. Gardens of Japan. The Garden Club of Greater 
New Bedford, Mass. 

April 13. Iris of Japan. Garden Club of New Rochelle, 
N. Y 

May 4. Gardens of Japan. Cambridge Club. At the Gar- 
en. 

May 13. Gardens of Japan. Plainfield Garden Club, N. J. 
June 1. Zistory and culture of the iris. At the Garden. 
September 9. The iris of Japan. Madison, Conn. Garden 

Club. 
October 16. Illustrations of plant breeding. Biology Class, 

Abraham Lincoln High School. At the Garden. 

By the Curator of Plants: 

January 1. The sequence of genera within the family. The Sys- 
tematic Section, Botanical Society of America, Cleveland. 

January 26. Report ona trip to England, Scandinavia, Russia 

and Germany. Brooklyn Botanic Garden. 
January 30. Pre-Linnaean Botanists. At the Garden. 

May 26. Ornamental Shrubs. Garden Club, Saugerties, N. Y. 

By the Assistant Curator of Plants: 

January 12. Report of trip to the Galapagos and Cocos Islands. 
Illustrated. Brooklyn Botanic Garden Staff. At the 
Garden. 

February 13. Early botanical explorationin North America. (His- 
tory of Botany Talks to the Public.) At the Garden. 
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February 20. Modern trends in systematic botany. (History of 

Botany Talks to the Public.) At the Garden. 

April 1. Our native plants. Nature Club, Paterson High 

School. 
25. The Galapagos Islands. Brooklyn Polytechnic In- 

— Apri 

stitute, Chemistry Club. 
December 24. The Brooklyn Botanic Garden. Junior Chamber 

of Commerce. 

By the Horticulturist: 

March 6. The annual flower garden. Garden Institute in con- 

nection with Co-operative Extension Work in Agriculture 

and Home Economics of the State of New Jersey, Hack- 

March 11. Rock gardens. Norwalk Garden Club, South Nor- 

walk, Conn. 

March 25. Annual flowering plants. Garden Institute in con- 

nection with Co-operative Extension Work in Agriculture 

and Home Economics of the State of New Jersey, Trenton. 

March 26. Annuals and perennials. Garden Institute in con- 

nection with Co-operative Extension Work in Agriculture 

and Home Economies of the State of New Jersey, Pat- 

erson. 
March 28. Annual flowering plants. Garden Institute in con- 

nection with Co-operative Extension Work in Agriculture 

and Home Economics of the State of New Jersey, Collings- 

wood. 

March 28. Perennial garden. Garden Institute in connection 

with Co-operative [:xtension Work in Agriculture and 

Home Economics of the State of New Jersey, Collings- 

wood. 

April 2. Alpine and rock gardens. Englewood Garden Club. 

April 15. Rock gardens. Conducting discussion at the New 

York Horticultural Society. 
April 22-October 7. Course of eight lessons in gardening. 

Lawrence Garden Club. 

June 25. Rock gardens. Newport (R. 1.) Garden Association. 

June 30. Brooklyn Botanic Garden. Roslyn Garden Club. 

October 2. Fall planting of roses. Exposition of Women’s 

Work, at Hotel Astor. 
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October 3. Pruning. Exposition of Women’s Work, at Hotel 
stor. 

October 5. Rock gardens. Bronxville Garden Club. 
October 14. Rock gardens. Women’s Club of Lebanon 

(Penna.). 

October 20. Putting the garden to bed. Lawrence Garden 
Club. 

October 28. House plants. Society of Little Gardens, Phila- 
delphia. 

November 23. Rock gardens. Flushing Garden Club. 

By the Resident Investigator (Ferns): 

March 3. Some aspects of secondary high school biology teach- 
ing. Torrey Botanical Club, Columbia University. 

April 16. Eugenics: A biologist looks into the future. Ameri- 

can Museum of Natural History. 
May 14. Plant breeding. Brooklyn Botanic Garden. 
May 21. The growth of the idea of evolution. Brooklyn Bo- 

tanic Garden. 
May 28. The growth of the tdea of evolution. John Adams 

High School. 
November 12. How Uncle Sam breeds novel plants. American 

Museum of Natural History. 
November 12. The significance of Dr. Eddy’s vitamin discov- 

ertes. In collaboration with Dr. Walter H. Eddy. Sta- 
tion WJZ, under auspices of American Institute Popular 
Science Series. 

December 16. Breeding new kinds of plants. Brooklyn Col- 
lege Biology Club. 

December 18. Plant breeding, new and old. American Mu- 
seum of Natural History. 

By Instructors: 

Miss Dorward: 
February 9. Nature study for children. Parent-Teachers 

Association, Jefferson School, New York. 

April 16. First steps in gardening. Mothers’ Club, P. S. 
222); 
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December 2. Educational activities of the Brooklyn Botanic 

Garden. Garden Club, Maxwell Training School for 

Teachers. 

Miss Miner: 
January 27. Opportunities offered to children at the Brooklyn 

Botanic Garden. United Parents’ League. 

May 6. A spring garden. Women’s Benevolent Society, 

Marcy Avenue Baptist Church. 

By the Registrar and Custodian: 

January 31. Work of the Brooklyn Botanic Garden and its 

availability to Scouts. Prospect Y. M. C. A., Troop 237, 

Boy Scouts of America. 

April11. Branching habits of trees. St. Mark’s M. E. Church, 

Troop 24, Boy Scouts of America. 

July 23. Identification of trees. Staten Island Council Camp, 

APPENDIX 4 

REPORT ON BROOKLYN BOTANIC GARDEN 

PUBLICATIONS, 1931 

American Journal of Botany 

Official Organ of the Botanical Society of America 

Volume XVIII (1931) comprised, as usual, ten monthly issues 

(omitting August and September), with 68 papers, 887 pages, 

64 plates, and 280 text figures (as against 70 papers, 1005 pages, 

63 plates, and 241 text figures in 1930). Two papers were pub- 

lished on the ‘‘author payment” plan. Dr. Arthur Harmount 

Graves continued on the editorial board as representative of the 

Brooklyn Botanic Garden. Dr. Edmund W. Sinnott, of Colum- 

bia University, continued as Editor-in-Chief. 

The circulation at the close of the fiscal year (November 30, 

1931) was 1704 as against 1673 one year ago. The annual budget 
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was $15,660.40 against $19,073.51 in 1930. The year closed with 

a credit balance of $4,261.30 and assets over liabilities of $5,- 

421.30 plus the value of back sets and volumes on hand. 

Ecology 

Official Organ of the Ecological Society of America 

Quarterly. Volume XII comprised 43 papers (besides reviews, 
proceedings, and miscellaneous matter), 744 pages and 258 text 

figures (as against 52 papers, 797 pages, 20 plates, and 177 text 
figures in 1930). The circulation at the close of the fiscal year 
(November 30, 1931) was 1140 as against 1095 one year ago. 
The annual budget was $5634.31, the credit balance $399.55 

and liabilities over assets $343.18 (against $6486.31, $204.00, and 

$146.73 assets over liabilities in 1930) plus back sets and volumes 

on hand. Dr. Alfred Gundersen continued, for the second year, 
on the editorial board as the Brooklyn Botanic Garden represen- 
tative. Mr. Barrington Moore, who was active in the establish- 
ment of ‘Ecology,’ and who has been its efficient editor from 

the first issue, January 1920, presented his resignation to take 
effect as of December 31, 1931. At the annual meeting of the 
Ecological Society of America in New Orleans, the last week in 
December, it was decided to have an associate editor as well as 

an editor. By this plan both the botanical and zoological aspects 
of ecological science have a responsible editor (in addition to the 

other members of the editorial board). Prof. Alfred E. Emerson, 

of the zoological department, University of Chicago, was elected 

Editor, and Prof. George D. Fuller, of the department of botany, 

University of Chicago, Associate Editor, both beginning as of 

January 1, 1932. 
Genetics 

In Cooperation with the Editorial Board of Genetics 

Bimonthly. Volume XVI comprised 33 papers, 680 pages, 12 
plates, and 112 text figures (as against 18 papers, 589 pages, 7 

plates, and 67 text figures in 1930). At the close of the fiscal 

year (November 30, 1931) the circulation was 685, the annual 

budget $5474.44, the credit balance $719.24, and assets over lia- 

bilities $1161.59 (as against 680, $5916.53, $459.26, and $676.63 

in 1930). Dr. Donald F. Jones, Connecticut Agricultural Col- 

lege, continued as Editor-in-Chief. 
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Brooklyn Botanic Garden Record 

Bimonthly. Volume NX (1931) comprised 294 pages. As 

usual, the March number comprised the Annual Report. The 
May number constituted the Guide to the Rock Garden (Guide 
No. 5), and the July number was devoted to Dr. George M. 
Reed's report on hybrids of Jris fulva and Iris foliosa, with a 
double page colored plate. The November number was the first 
published Guide to the Japanese Garden (Guide No. 6). The 

circulation of the RecorpD at the close of the year was 1601. 

Leaflets 

Three single numbers and three double numbers were issued. 

The circulation as of December was 1750 copies. Dr. Arthur 

Harmount Graves, curator of public instruction, is the editor. 

Contributions and A\Jemoirs 

Numbers 59, 60, and 61 of the Contributions were published. 

No Wemozr was issued. 

APPENDIX 5 

FIELD TRIPS CONDUCTED 

By the Curator of Public Instruction: 

February 15. Torrey Botanical Club. To Kreischerville, 
Staten Island, to see stand of Pinus virginiana. 

July 18. New York University Summer School of Education. 

Trip near Sebago Lake, N. Y., to see various species of 

woody plants. 
September 13. Torrey Botanical Club. To Fresh Kills, 

Staten Island. 

By the Curator of Plants: 

May 16. Brooklyn Institute of Arts and Sciences, Depart- 

ment of Botany, to Hollis, L. I. 

Aug. 22-29. Torrey Botanical Club. To Hunter, Overlook, 

and Blackhead Mts. in the Catskills. 

Sept. 19. Torrey Botanical Club. To the Palisades for gold- 

enrods. 

By the Resident Investigator (Ferns): 

May 16. New York Association of Biology Teachers. Pound 
Ridge Reservation, New York. 
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By the Assistant Curator of Plants: 

May 16. New York Association of Biology Teachers. Pound 
Ridge, N. Y. 

May 31. Botany Club, Paterson High School. Franklin 
Lake, N. J. 

June 7. Torrey Botanical Club. Bay Terrace, S. [. 
Aug. 24-28. Torrey Botanical Club. With Dr. Alfred Gun- 

dersen, Maplecrest, N. Y. A biological study of the 
Catskills. 

Oct. 3. Torrey Botanical Club. Queens Village, L. I. Study 
of asters. 

Oct. 10-12. Torrey Botanical Club and Green Mountain 
Club. Week-end at Montauk Point. 

APPENDIX 6 

MEETINGS OF ORGANIZATIONS AT THE GARDEN 

March 18. Torrey Botanical Club. 
April 13. Woman’s Auxiliary of Brooklyn Botanic Garden. 
April 25. Torrey Botanical Club. 
April 28. Educational Committee of the Biology Association of 

New York City. 
May 2. General Lord Sterling Society, C. A. R. 
May 2. Reconciliation Tours. 
May 4. Cambridge Club. 
May 4. Junior League of Brooklyn. 
May 4. Winter Nights Club. 
May 6. Women of ’76 Chapter, D. A. R. 
May 6. South Shore Garden Club of Connecticut. 
May 13. Heads of Department Association of Brooklyn, New 

York. 
May 18. American Federation of Art. 
May 19. Brooklyn Community Center. 
May 23. Garden Club of Far Rockaway High School. 
May 27. Mothers Club of Public School 2. 
June 2. Brooklyn Kindergarten Association. 
June 30. American Iris Society. 

10 
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July 8. Staten Island Garden Club. 
July 17. Vacation Church School of First M. E. Church, Queens, 

Long Island. 
October 5. Presbyterian Staff of Brooklyn. 
October 13. Department of Botany, Brooklyn Institute of Arts 

and Sciences. 
October 20. Junior League of Brooklyn. 
October 30. Forest Hills Garden Club. 
October 31. Conservation Division of New York City Iedera- 

tion of Women's Clubs. 

Number of organizations....................000040. 29 

Vora Ariend anes: fain 4 ch bore bee ee ke Oe ee ee Se ee 1,146 

APPENDIX 7 

REPORT ON PHOTOGRAPHIC WORK 

Negatives on file December 31, 1930.00. 0.0.00... 00000000 cece 7,000 

Negatives accessioned during 1931... 0... cece cece nee ee nee ene 310 

Total negatives on file December 31, 1931................. 7,310 

Lantern slides on file December 31, 1930.......................... 5,450 

Lantern slides accessioned during 1931.....0.00.0 000.00... .0000000. 280 

Total lantern slides on file December 31, 1931.............. 5,730 

Prints on file December 31, 1930.00. 00.00.00 0000000 cece eee 8 3,376 

Prints made during 1931.0 ..0000 0000000 ee 2,821 

Used or distributed... 0.00.00. 0000 00000000000 eee 2,511 

Prints filed during 1931.00.00 0000000000 000 es 310 

Total prints on file December 31, 1931. ....0..........44.. 3,086 

Prlargements made: 7 cnok@ iss oi eax scale neee Keer e Ree at ee EOS 141 

Respectfully submitted, 
FRANK STOLL, 

Registrar. 
APPENDIX 8 

PLAN OF COOPERATION BETWEEN LONG ISLAND 
UNIVERSITY AND BROOKLYN BOTANIC GARDEN 

I. EXTENSION COURSES FOR CREDIT. 

1. Courses Leading to Undergraduate Credit. 

Courses given at the Botanic Garden, which con- 
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form to academic standards approved by Long 

Island University in regard to content and method 

of instruction, shall be accepted by Long Island 

University for undergraduate credit. These stand- 

ards require the courses to be given in the form of 

lectures, quizzes or laboratory instruction, assigned 

reading, and examinations. 
The instructors giving these courses shall be trained 
in conformity with the usual academic standards. 

2. Registration of Students. 

Students registered in an accepted Botanic Garden 

course, who desire to obtain credit from the Uni- 

versity, shall meet the admission requirements of 

the University, register with the University Regis- 
trar, and pay a registration fee of $10 each semester. 

3. Granting of Degrees. 
Students referred to in paragraph 2 who have met 
the requirements of an accepted course may receive 

undergraduate credit from the University. Stu- 

dents who have studied in other institutions of 
collegiate standing may apply for advanced stand- 
ing in the University. 
Upon completion of the requirements of Long Island 
University for graduation in the arts or in the sci- 
ences, the student may apply for the degree of 
Bachelor of Arts or Bachelor of Science. 

GRADUATE CREDIT. 

As the University has not as yet established a Graduate 
School, it cannot confer credits leading toward a graduate 

degree. 

OTHER PRIVILEGES. 

Long Island University agrees to place at the disposal of 
the Botanic Garden the services of the Professor of Botany 
in an advisory capacity. The Botanic Garden agrees to 

permit properly qualified students of Long Island Uni- 
versity the use of its library and herbaria, under the regu- 
lations governing their general use. 
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IV. CATALOGUE NOTICES. 

Notice of the cooperation of the Botanic Garden with the 
University shall appear in the official Prospectus of the 
Botanic Garden and in the official catalogue of the Uni- 
versity. 

For Long Island University 
(Signed) GEORGE R. HaArpIE, 

Dean. 

For Brooklyn Botanic Garden 
(Signed) C. STUART GAGER, 

Director. 
Brooklyn, N. Y., 

January 26, 1931, 
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LIST OF MEMBERS 

(Revised to February 26, 1932) 

For information concerning the various classes of membership consult pages 

162-164 
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148 

PERMANENT MEMBERS 
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is BO RANIG- GARDEN AND, THE Cir 

THe BrookKLyn Botanic GARDEN, established in 1910, is a De- 

partment of the Brooklyn Institute of Arts and Sciences. It is 

supported in part by municipal appropriations, and in part by 

private funds, including income from endowment, membership 

dues, and special contributions. Its articulation with the City is 

through the Department of Parks. 
The City owns the land devoted to Garden purposes, builds, 

lights, and heats the buildings, and keeps them in repair, and in- 
cludes in its annual tax budget an appropriation for other items 
of maintenance. One third of the cost of the present buildings 
(about $300,000) was met from private funds. 

All plants have been purchased with private funds since the 
Garden was established. In addition to this, it has been the 

practice of the Garden to purchase all books for the library, all 
specimens for the herbarium, all lantern slides, and numerous 
other items, and to pay certain salaries, with private funds. 

The needs of the Garden for private funds for the endowment of 
research in progress now, the development of the Library and 
Herbarium, and the normal expansion and enrichment of its scien- 
tific and educational work, are twice as great as the present income 

from endowment, membership dues, and special contributions. 
The director will be glad to give detailed information concerning 

these needs to any who may be interestec fata 
“ 

* A written ae dated August 17, 1914, between the City of New 

York and the Institute, touching the Botanic Garden, published in full in 

the Brooklyn Botanic Garden Record, for April, 1915, amends the agree- 

ment of September 9, 1912, which amends the original agreement of Septem- 

ber 28, 1909, published in the Record for January, 1912, 



The Museums. 

162 

INFORMATION CONCERNING MEMBERSHIP 

The Brooklyn Institute of Arts and Sciences is organized in 
three main departments: 1. The Department of Education. 2. 

3. The Botanic Garden. 
Any of the following seven classes of membership may be taken 

out through the Botanic Garden: 

L, Pas) ANCUES ay anw Gao Sears esas $ 10 
2. Sustaining member ................ 20 
OO, Alte THOMIDET orday avn eke eae eae 500 

4, Permanent member ................ 2,500 

So LOROF pedi baddies he bakeries 10,000 

Oe ey hoa eaieeserh ace es aden ts 25,000 

100,000 

Sustaining members are annual members with full privileges in 
Departments one to three. Membership in classes two to seven 
carries full privileges in Departments one to three. 

In addition to opportunities afforded to members of the Botanic 
Garden for public service through cooperating in its development, 
and helping to further its aims to advance and diffuse a knowledge 
and love of plants, to help preserve our native wild flowers, and to 
afford additional and much needed educational advantages in 
Brooklyn and Greater New York, members may also enjoy the 
privileges indicated on the following page. 

Further information concerning membership may be had by 
addressing The Director, Brooklyn Botanic Garden, Brooklyn, 
N. ¥., or by personal conference by appointment. ‘Telephone, 
Prospect 9-6173. 



163 

BRIViceGESs@ ME VBE Sie 

i. Free admission to the buildings and grounds. 
2. Cards of admission for self and friends to all exhibitions and 

openings preceding the admission of the general public, and 
to receptions. 

3. Services of docent (by appointment), for self and party, when 
visiting the Garden. Arrangements should be made one 
day in advance. 

4. Free adnussion of member and his or her immediate family to 
all lectures, classes, field trips, and other scientific meetings 
under Garden auspices, at the Garden or elsewhere. 

5. Invitations for self and friends to spring and fall “ Flower 
Days.” 

6. Special lectures and classes for the children of members. 
7. Copies of Garden publications, as follows: 

Record c. Leaflets 
b, Guides d. Contributions 

8. Frequent Announcement Cards concerning plants in flower fo) 

and other exhibits. 

9, Privileges of the Library and Herbarium. 
10. Expert advice on the choice and care of plants, indoors and 

out, on planting the home grounds, the care of lawns, and 
the treatment ol plants atfected by insect and fungous pests. 

11. Identification of botanical specimens. 
12. Participation in the periodical distribution of duplicate plant 

material and seeds, in accordance with special announce- 
ments sent to members from time to time. 

Membership in the Brooklyn Botanic Garden affords an op- 
portunity to become a part of and to participate in a work of 

great civic and educational value in the community. Many have 

taken out membership from this motive, as well as for (or aside 
from) the personal advantages afforded members. 



164 

FORMS OF BEOURST TO THE BROORL YN BOTARIC 
GARDEN 

Form of Bequest for General Purposes 

I hereby give, devise, and bequeath to The Brooklyn Institute of Arts 

and Sciences, Brooklyn, N. Y., the sum of................ Dollars, the in- 

come from which said sum to be used for the educational and scientific work 

of the Brooklyn Botanic Garden. 

Form of Bequest for a Curatorship 

I hereby give, devise, and bequeath to The Brooklyn Institute of Arts 

and Sciences, Brooklyn, N. Y., the sum of................ Dollars, as an 

endowment for a curator ae in’ the oe Botanic Garden, the income 

from which sum is to be used each ns towards the payment of the salary 
of a curator in said Botanic Garden, to be known as the (here, if desired, 

may be inserted the name of the ne or other person) curatorship. 

Form of Bequest for a Fellowship 

I hereby give, devise, and bequeath to The Brooklyn Institute of Arts 

and Sciences, Brooklyn, N. Y., the sum of............ Dollars, the income 

from which sum is to be used in the payment of a fellowship for advanced 

botanical ee in the Brooklyn Botanic Garden, to be known as the 

Pie eto atu ek ek ae oad ye eo fellowship. 

Form of Bequest for other particular purposes designated by 
the testator 

hereby give, devise, and bequeath to The ees Institute of Arts 

and Sciences, Brookly1 ~ Xj the Sut, Of sc) sa.ex evens lars, to be used 
(or the income from which to be used) for the ee Hace Garc Qo. en * 

* The following additional purposes are suggested for which endowment 
is needed. 

— . Botanical research. 

Publishing the results of botanical investigations. 
opular botanical publication. 

The endowment of a lectureship, or a lecture course. 
. Botanical illustration for publications and lectures. 
The purchase and collecting of plants 
The beautifying of the grounds. 

The Herbarium. 

NQuRwD 

© 90 . The purchase of publications for the library, 
. Extending and enriching our work of public education. cok =a 
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OFFICERS OF THE BOARD OF TRUSTEES 
Honorary Presip 
FRANK Ike BABBOTT 

EDWARDS ‘C. BLUM : 
First Vice-Presien ECOND VICE-PRESIDEN SECOND Ge WALTER H. CRITTENDEN ADRIAN VAN SINDEREN 

Tutrp Vice-Preswent 
SUMNER FORD 

TREASURER SECRETARY EDWIN P. MAYNARD JOHN H. DENBIGH 

BOTANIC GARDEN GOVERNING COMMITTEE 
MISS HILDA LOINES, Chairman 

EDWARD C. BLUM, Ex officio JOHN W. FROTHINGHAM 
MRS. WILLIAM H. CARY WILLIAM T. HUNTER 
WALTER H. CRITTENDEN ALFRED W. JENKINS 
GATES D. FAHNESTOCK EDWIN P. MAYNARD 
MRS. LEWIS W. FRANCIS WILLIAM A. PUTNAM 

EX OFFICIO MEMBERS OF THE BOARD 
THE MAYOR OF THE CITY OF NEW YORK 

THE PRESIDENT OF THE BOROUGH OF BROOKLYN 
THE COMMISSIONER OF PARKS, BOROUGH OF BROOKLYN 

GENERAL INFORMATION 
MEMBERSHIP.—AII persons who are interested in the objects and bau opatice of the Brooklyn Botanic Garden ae eon to membership. Members enjoy spe- cial privileges. Annual Members $10 yearly; Sustaining Mae chins $25 yearly; Life Membership, $500. aa information concerning membership be had by addressing The Director, Bro gens Bolg Garden, 1000 WINGO, oe Brooklyn, N. Y. Tele phone, eae 73. 

E Botanic GARDEN is open free to we bli daily from 8 a.m. until dusk; on Sia and Holidays it is open at 10a 

Enrtrances.—On Flatbush se ness Empire Boulevard and near Mt, Prospect incase on Washington Avenue, south of Eastern eenvey, and near 
mpire Boulevard; ‘on Eastern Barwin’ ae of the Museum Buildin 

The street entrance to the Laboratory Building is at 1000 Wresheten Avenue, opposite Crown Street. 

T Members and otis in studying the collections the services of a 
docent may ne obtained. This service is free of charge to members of the Bae 
Garden; to others there is a ee e of 50 cents per person. Arrangements must 
e made by application to the Curator of Public Instruction at least one day in 

Sieafre. No parties of less than a adults will be conducted. 

H THE GARDEN take Broadway (B.M.T.) Subway to Prospect t Park 
Station; Interborough Subway to Eastern Parkway- Paoaelyn ce Station 
Flatbus venue trolley to Den ire Boulevard; Fran graven Buc Lorimer Stre eet, 
or Tompkins Avenue trolleys to Washington ‘Avenue; eae Joh s Place, ect to 
Sterling hee nd Washington Avenue; Union ‘ret. Or ven ilt Avenue 



BROOKLYN BOTANIC GARDEN 

PUBLICATIONS 

ORD. eaten Ehechege sh 1912. An administrative periodical issued 
quarterly (1912-1928) ; hly beginning with 1929, Co 
things, the Annual Report t of an director and ee: of departments, ee reports, 
announcements of ¢ ae ie instruction, seed list, guides, miscellaneous papers, 
and notes concerning "Gard rogress and pia “fre to members of the Garden. 
To others $1.50 a year. Cigale i in 59 countri 

MEMOIRS. Established, July, 1918. Published irregularly. Circulates in 
47 countries. 

Volume I. Dedication Papers: comprising 33 scientific papers presented at 
the dedication of the laboratory building and plant houses, April 19-21, 1917. 
521 pages. Price $3.50, plus postage 

Volume es The vegetation af Long Island. Part I, The vegetation of 
Montauk: A study of see and forest. By Norman Taylor, June 11, 1923. 
108 pages. Price $1.00, p 

Volume III. Me tene a Mount Desert Island, Maine, and its environ- 
ent. By “Beecher Moore and Norman Taylor, June 10, 1927. 151 pages. 

Price .60. 

CONTRIBUTIONS. _Established, April 1, 1911. Papers originally published 
in periodicals, reissued as “separates,” without change of pa ing, and numbered 
consecutively. This series janes occasional papers, as well as those embodying 

the atk of research. Twenty- e numbers co ety te one volume. Price 25 

cents ie ch, $5.00 a volume. Circulates in 34 countri 
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ities LORY OF OUR BOULDIRS 

INTRODUCTION 

By © STUART GAGER 

“Tt rejoices me to think that, when a boy, I v shown an erratic boulder 

in Shrewsbury, and was told by a clever ala ee that till the world’s 

end no one would ever guess how it came there.”—Charles Darwin to J. D. 

Hooker, 1862. 

“We must assume an ice period.”—Louis Agassiz (1850). 

‘“ Sticks and stones have a story to tell.’—Hugh Miller (about 1854). 

“The track of a glacier is as unmistakable as that of a man or a bear. 

—John Newberry (1870). 

Discovery of the Boulders 

A visitor to the Brooklyn Botanic Garden will soon have his 

attention arrested by the considerable number of large rocks or 

boulders of various size and composition in all parts of the 

grounds. When the property was first assigned to the Board of 

Trustees, for developnient as a botanic garden, there were a num- 

ber of these boulders lying on the surface of the ground at various 

points, chiefly in the northern portion. 

When (in 1913-1914) the area between the Museum Building 

and Mt. Prospect reservoir was graded down, by some eight or 

ten feet, to the street level of Eastern Parkway, large quantities 

of these boulders were uncovered. Vhey varied in size from 

small cobble stones and coarse gravel to boulders much larger than 

a roll-top desk. 

Uses of the Boulders 

The uncovering of these boulders at once solved the problem of 

a rock garden, for, with the exception of a small outcrop of meta- 

morphic rocks in a narrow strip along [kast River, at the west end 

165 



showing utilization « lacial boulders. (2582) Rock Garden, Brooklyn Botanic Garden, looking north, ~ db 
Fic, 2, 

G91 



167 

of the Island, near Astoria and Long Island City, there are no 
outcrops of bedrock on Long Island. At the Brooklyn Botanic 
Garden bedrock is 400-500 feet below sea level. The large 

boulders, therefore, afforded the most logical material for a rock 
garden on Long Island, and quantities of them were used for that 

purpose, 
In connection with other grading in what is now the Native 

Wild Flower Garden, and north of the Japanese Garden, it be- 

came desirable to construct two retaining walls, and some of the 

boulders were used to good effect for that purpose. 
The boulders have also been of value to the Garden in the con- 

struction of ten dams in the artificial brook that runs through the 

garden, in the construction of boulder bridges over the brook, as 

mountings for bronze tablets, and otherwise. 

A Puzzle to Solve 

But how did it happen that there came to be such quantities of 

these large boulders in this locality? Geology teaches us that the 

various features of the earth’s surface have come to be as we now 

find them by a series of gradual changes, and are therefore sub- 

Fic. 3. Glacial boulders uncovered during grading operations in Brooklyn 

Botanic Garden, North Addition, 1913. Site of present Rose Garden and 

Lilac Triangle. (1314 
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ject to explanation. LEvery locality has had its history, extending 
through aeons of geological time. If we wish to explain the pres- 
ence of the boulders in the Botanic Garden we are brought face 

ogical history of the Botanic _— to face with the problem of the geo 
Garden site. 

What Is an Explanation? 

The first step toward explaining a thing is to describe it ac- 
curately. In fact, scientific explanation consists largely (some 
scientists say wholly) in extended, detailed, and accurate descrip- 
tion. We shall, therefore, describe the boulders and also the 
geological and topographic features of the Botanic Garden as the 
first and necessary step in unravelling the mystery of the origin 
of these boulders. 

The “ Back Bone” of Long Island 

One who walks through the Garden will notice at once that the 

land in the northern portion is considerably higher than in the 
southern part. Just west of the Laboratory Building is a con- 
siderable hill with a large boulder resting on the surface at the top, 
and known, from this feature, as Boulder Hill. 

If one travels eastward on Long Island, or (more conveniently ) 
studies a topographic map of the Island, he will see that this high 
land extends as a conspicuous ridge from Fort Hamilton, on the 
west, through Prospect Park and the Botanic Garden to Montauk 
Point, at the eastern extremity of the Island. This ridge, some- 
times referred to as the “ back bone” of Long Island, lies (in the 

western part) considerably nearer the north shore than the south 

shore. At and near the eastern end of the Island the ridge has 
been worn away by the action of ocean waves and this explains the 
cliffs near Montauk. But, wherever the ridge has been worn away 

by the waves, or exposed by excavation, it is found to be com- 
posed of sand and gravel in which are imbedded big boulders. 

A similar ridge may be traced all the way from southern Rhode 
Island across [isher’s Islands and Plum Island to Orient Point, 

and thence along or close to the northern shore of Long Island to 
about the vicinity of Manhasset, where it joins the other ridge. 
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Fic. 4. Glacial boulders placed along the Brook under construction, 1912. 

‘acing north—up stream. (562). Cf. Fi 

The Southern Plain of Long Island 

South of the gravel ridge is a gently sloping plain, forming part 
of the coastal plain of eastern North America, and placed as a 
frontal apron with reference to the ridge. This plain is more or 
less dissected by valleys ten to twenty feet deep, whose streams 

(where they have not dried up) rise in the highland and flow in a 
direction a little west of south to the ocean. One of these valleys, 

about three miles east of Garden City and Mineola, 1s occupied by 
ast Meadow Brook, and another by Hempstead Brook, flowing 

through the town of Hempstead. 
It has been observed that, in places, the western slopes of these 

valleys seem to be steeper than the eastern, and the suggestion was 
made by Elias Lewis, Jr., in 1877 (Am. Jour. of Science and Arts, 

Ser. III, Vol. 13, p. 215) that this was due to the rotation of the 

earth from west to east. Owing to the inertia of the water the 

streams have tended to maintain their southern course and have 
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thus, by the motion of the earth, been forced against their west 

banks and have consequently eroded or under-cut them more than 
the east banks. Careful studies made since this hypothesis was 
first proposed have raised grave doubts as to whether the facts 
really justify the conclusion, and the suggestion must be taken, 

not as demonstrated fact, but merely as an interesting hypothesis, 
to be tested by further study. 

A Prairie on Long Island 

A portion of the Long Island Plain, comprising about 50 square 
miles in the center of Nassau County, and about midway between 
the north and south shores of the Island, is known as the 

“ Trempstead Plains.” In a report on the field operations of the 
U.S. Bureau of Soils for 1903, J. A. Bonsteel referred to this area 

as being “a natural prairie east of the Allegheny Mountains. — It 
was treeless when first discovered and was originally used as com- 
mons for the pasturage of cattle and horses belonging to indi- 

viduals and communities.” As Dr. Roland M. Harper has noted, 
“there is not another place exactly like it in the world.” 

Over an area of several thousand acres the flora is almost ex- 
clusively of native plants, and this is one of the evidences that it 
has never been artificially deforested and has never been under 
the plow, for after a virgin area in the eastern United States is 
plowed leuropean weeds come in and tend to crowd out the native 
lora. 

“The natural vegetation,’ 

two habitat groups: that of uplands and that along watercourses. 

? iz says Tlarper, “may be divided into 

There 1s also a characteristic weed vegetation along roads 

and in abandoned fields. . . 2 The upland vegetation is by far the 
most extensive but that of the valleys is (or was) a little richer in 

” 

species.” 

If one excavates in the coastal plain or frontal apron above re- 
ferred to, he will find pebbles, gravel, and sand (that could have 

here and there layers of aa been moved by streams of water), anc 
clay. In digging the channel for the Botanic Garden brook large 

1c outlet of boulders were 

the Lake and extending to a point just down stream from the 

Hills Boulder Bridge. South of that point fewer large boulders 

-e continually uncovered, beginning at t 



War 

were found. The big one on Rock Island was moved to the 
Island from farther north. Some of the material south of the 
bridge may possibly have been laid down under water, in an 
ancient local lake or pond, for it 1s stratified, with the coarser ma- 
terial at the bottom, just as always occurs when a mixture of 

materials of various degrees of coarseness and fineness is allowed 

wanes it m tee rey gf pea Net: 
ae EE — ie a othe 

“ae 
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ou amy Irrc. 5. Glacial boulders uncovered during grading operations in front of 

the Laboratory Building, Brooklyn Botanic Garden, 1931. (7326) 

to settle (by sedimentation) in more or less quiet water. On the 

whole, however, the material of the frontal apron or “ outwash 
plain’ on Long Island is composed of cross-bedded material de- 
leslie on a water-soaked plain. As a rule, the material of the 

“back bone’ ridge is not stratified. Gravel often overlies the 

finer sand; finer clay may lie underneath the gravel. Obviously, 

this material was not laid down under water. 

The Boulders Were Brought Here 

Moreover, it seems quite clear that many of the larger boulders 

could hardly have been transported by flowing water alone—yet 

transported they must have been, for they must have been derived 

from bedrock and brought by some agency to their present resting 

places. In recognition of that fact the rocks are commonly called 

erratic boulders (boulders that have “ wandered”). Whence did 

they come, and how? What was the origin of the “back bone” 



mo Fic. 6. Boulder bridge in the Brooklyn Botanic Garden showing one use of t ae glacial boulders. (6811) 
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of Long Island, which extends across the northern portion of the 
Brooklyn Botanic Garden? What the origin of the plain to the 
south of it? 

Peculiarities of the Boulders 

That the boulders on Long Island are of rounded contour and 
smooth surface seems to have been recorded first by Timothy 
Dwight, president of Yale College from 1795-1817. In Volume 
III of his Travels in New England and New York, page 279 
(London, 1823), describing his journey on Long Island, there 
occurs this rather remarkable passage: 

“When we commenced our journey on this island, I proposed 
to my companions to examine with a continued and minute atten- 
tion, the stones of every size, which should be visible to us 
throughout all the parts of our progress. This examination was 
made by us all with great care, and was extended to the stones 
on the general surface, to those washed out in hollow roads, to 
those uncovered on the summits and sides, and at the bottom of 
hills, to those found in the deepest valleys, and to those which 
were dug out of a considerable number of very deep wells. The 
result of this examination was, that all the stones which we saw 

were, without an exception, destitute of angles, limited by an 
arched exterior, appearing as if worn by the long-continued attri- 
tion of water, and in ail respects exactly like those, which in a 
multitude of places we found on the beach of the ocean. In ten 
or twelve instances, possibly a few more, we observed small blocks 
of granite on our road. Every one of these exhibited what I 

dle — thought plain proofs of having been washed for a considera 

length of time ... we did not find in a progress of more than 
two hundred miles, a single stone which did not exhibit proofs 
of having been washed for a considerable period.” 

Noah’s Flood on Long Island 

— “From this extraordinary fact,’ President Dwight continues, 

“it would seem to be a natural conclusion that the great body of 
this island, or perhaps more properly the materials of which it is 
composed, were at some former period covered by the ocean, and 
by a cause which cannot now be discovered, were thrown up into 
their present form.” 



174 

After discussing and rejecting volcanic action and ‘“ movements 
of the ocean” as causes, Dwight continues: 

I'ic. 7. Glacial Boulder, Brooklyn Botanic Garden, used as a mounting for 

the Parmentier bronze tablet. This boulder 1s approximately 7 feet high and 

7 feet in greatest thickness. (7937 

* Plainly no convulsion recorded in history, except the deluge, 
will account at all for these appearances, nor for innumerable 
others visible in many parts of both continents. That Long Island 
was deeply affected by this great shock of nature is, I think, un- 

questionable from a variety of facts.” 

How Were the Boulders Transported? 

The history of the attempts to explain the riddle of the boulders 
emphasizes the importance of a correct method in science. In the 

more or less loose thinking employed in the common experiences 

of daily life, we interpret what we observe in the light of ideas we 
— 
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have already accepted without very carefully testing their validity. 

Often the observations themselves are far from accurate. But the 

essence of scientific method is to observe and describe accurately, 

make careful comparisons, formulate with great caution our guess 

or hypothesis as to the cause of what we observe, entertaining no 

guess that the facts do not justify, and finally rigidly testing our 

hypothesis, ready to reject it if it does not square with other facts, 

and does not enable us to make accurate predictions. 

Disregarding the caution imposed by scientific method and ac- 

cepting the teaching that the earth’s features had resulted from a 

series of “ catastrophes,” rather than from gradual transformation 

by the action of causes still in operation, the geologists, Von Buch 

and de Lue, inferred that the boulders were hurled through the air 

like cannon balls by the force that was supposed to have uplifted 

neighboring mountains. Other writers, like President Dwight, as 

quoted above, enlisted the aid of Noah’s flood. This was the ex- 

planation given by Tomlinson in 1833 to the glacial deposits of 

the Mohawk valley. The flood theory of the drift was also ac- 

cepted at one time by Amos Eaton, professor of botany at ale; 

1864-1895. 
Others pinned their faith to the collision of a comet with the 

earth. Currents, tides, and waves from the north (caused by the 

bursting of hypothetical lakes, the inrush of the ocean, or other- 

wise) won the support of Hayes (1839) and others. The great 

English geologist, Lyell, at one time, and Mather (1843) and 

others in America thought the boulders were transported only by 

icebergs. 

Light from Switzerland 

It seems probable that the honor of first suggesting the correct 

explanation belongs to Perraudin, a chamois-hunter of Switzer- 

land. ‘This unlearned man noticed the huge erratic blocks on the 

Jura mountain crests, and pondered on the manner in which they 

had been carried from a lower to a higher level. He had probably 

never heard of the geologists and their theories, but he had seen 

the valley glaciers of his native land and observed them transport- 

ing boulders. It was “ common sense ” with him to infer the same 

“erratics, ‘This idea he pro- agency for the transportation of 



<—28 persons. Fic. 8 Erratic boulder near Roslyn, L. I., sheltering the Physiographers Club of New Yor 
(I*rom Barton W. Stone Collection, Columbia University. Courtesy of Prof. A. K. Lobeck.) (7990) 
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posed to the local director of mines, Jean de Charpentier, in 1815, 

but that scientist only laughed at the absurd notion. Nearly ten 

vears later, he told his belief to Venetz, who gave it credence and 

embodied it in a paper read in 1823. This paper won the serious 

consideration of Charpentier in 1836. It was Charpentier who 

brought the hypothesis to the attention of Louis Agassiz, then 

living in Switzerland. 

In 1840, Agassiz demonstrated the former existence of glaciers 

in Great Britain and Ireland, and in the same year more fully de- 

veloped the glacial theory in his Etudes sur les Glaciers, which he 

dedicated to Venetz and Charpentier. 

The Geography of Ideas 

It should be noted that Perraudin lived in Switzerland, a land 

where boulders, similar to those in the Brooklyn Botanic Garden, 

and giaciers were an almost universal feature of the landscape. 

Agassiz, also, lived all of the early part of his life in Switzerland. 

Moreover, in Switzerland, one could (in Agassiz’s time as now) 

observe the very process by which the boulders were being trans- 

ported. The transporting agents there are the valley glaciers of 

the Alps. 

Fic. 9. Glacial Grooves, Inwood Park, Manhattan, New York City. 

View facing north. 
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Agassiz came to America in 1846, and in 1847 he became a pro- 
fessor in Harvard College. During his first year in America, he 

made his observations of glacial phenomena near Halifax, includ- 
ing erratic boulders and glacial striations. 

A Bold Inference 

If the boulders of Switzerland are transported by glacial ice, as 
anyone may actually observe, might it not be possible, or even 
probable, said Agassiz, that the erratic boulders of North America 
were also transported by the same agency ? 
How profoundly one’s ideas are affected by his environment! 

\ native of Holland, for example, who had always lived in that 
country, a resident of the prairies of the United States, or of 
Australia, coulc 

ery 

| hardly have made even a good guess as to what 
agency had transported the boulders of Long Island or other parts 
of North America. If Timothy Dwight, after his keen observa- 
tion of the Long Island boulders, described above, had lived sev- 
eral years in Switzerland, it is conceivable that he might have 
drawn the comparisons made by Agassiz and so have become the 
father of the glacial theory. 

But by what ice could the North American boulders have been 
transported? “ Glacial ice hardly seemed probable, for never, 
within recorded history has the boulder strewn region of America 
been occupied by glaciers.” Yet to Agassiz no other explanation 
seemed adequate. 

The Proof of the Pudding is in the Eating 

Weil, in Science, when one infers an explanation of an observed 

phenomenon, the next thing he does is to test his inference or hy- 

pothesis. “If the hypothesis, based upon what I have already ob- 
served is true,’ so the reasoning goes, “ then certain results should 
logically follow; certain other facts may be predicted and the pre- 
diction will be found to be true.’ The hypothesis is used as a 
divining rod to discover additional facts; it is used as a yard stick 
to measure phenomena already observed; new facts are turned 

a 

upon the hypothesis like a search light for the purpose of discover- 
ing its flaws, or the contrary. [very relevant fact is passed in 
review in the light of the hypothesis, for the true scientist never 
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ans to prove the truth of his hypothesis (however much he might 

be gratified at such a result) ; his aim is to ascertain whether the 
hypothesis is or is not true. As in religion we have “ justification 
by faith,” so in science we have “ justification by verification. 

ee 

Itc. 10. Glacial striae on one quarter acre of rock surface uncovered dur- 
ing quarry operations. Surface covered with quarried blocks. Several feet 
of glacial till in the background. One mile southwest of Leonardsville, 

Unadilla valley, N. Y. Facing northeast. (Photo by Prof. Albert Perry 
Brigham, 

Sermons in Stones 

A multitude of facts is known about the elacial boulders of 
Switzerland. They are often so large that water as an agent of 
transportation is definitely excluded; they are of a composition un- 
like that of the bedrocks of the region where they have come to 
rest; they do have the same composition as bedrocks in the re- 
gion whence the transporting glacier is known to have come; they 
are normally of rounded contour and smooth surface; whereas 
boulders of disintegration are of the same composition as the ad- 
jacent bedrock (from which they have been broken off), and 
mostly are angular and rough (lig. 10); the ledges over which 

the glacier has passed have been worn smooth by the friction of 
1e moving ice (Fig. 9); both the boulders and the surface of 

the underlying bedrock frequently have characteristic parallel 
ct — 



180 

scratches and grooves caused by the rubbing of the transported 

boulders against the bedrock, and these striations and grooves are 
parallel, not only to themselves, but also to the direction in which 
the ice is known to have moved (Migs. 9, 10 and 11). 

Pig. Il. Glacial boule 

showing glacial striae and bronze tablet. (6931) 

Pu er in the Rock Garden, Brooklyn Botanic Garden, 

A Tell-tale Soil 

The soil in a glaciated region les wnconformably on the under- 
Iving bedrock; it was obviously not formed by the disintegration 
of the latter, but has been brought from elsewhere and deposited 
where we now find it, taking the place of the original soil of dis- 
integration which had been previously scraped off and removed; 
the transition from soil to rock is abrupt (Fig. 12). 

In a non-glaciated region the transition from bedrock to soil 
is gradual; the soil was formed by the disintegration of the rock 

lying beneath, and is hence composed of the same materials as 
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the latter, The upper surface of the underlying rock is not 
smooth (Ifig. 13). 

In a region known to have been occupied by glacial ice the soil 
deposited directly by and mostly under the ice forms an uneven 
blanket with hummocks and ridges consisting of a largely un- 
assorted mixture of all sorts of material from fine clay to large 
boulders. This material is called till. Where the ice border ad- 
vanced or remained stationary for some time it pushed together 
and built up irregular ridges of loose material, called moraines. 
The ridge on which the Brooklyn Botanic Garden is situated has 
all the characteristics of a moraine. Gravel, sand, silt, and clay 

washed out from the ice-border on land, in lakes, or in the sea 

formed other characteristic deposits. 

Hypothesis, Theory, and Fact 

To make a long story short, it may be said that the hypothesis 
of a glacial period for a large portion of the North American con- 
tinent (including Long Island and the site of the Brooklyn Botanic 
Garden) has been thoroughly tested and verified to such an extent 
that the hypothesis became first a theory (i.e., a largely verified 
hypothesis), and finally the idea passed from the realm of hy- 
pothesis and theory, and is now considered as corresponding to 
actual fact. The influence of Agassiz won the support of others, 
including the great geologist, Lyell, but the glacial theory was not 
universally accepted until about sixty years ago. 

A Glacier on Long Island 
, The “ back bone’ 

and hilly northern portion of the Botanic Garden, is a moraine. 

of Long Island, which includes the higher 

This fact seems first to have been clearly stated by Elias Lewis, Jr., 
in a letter to Prof. James D. Dana, of Yale College. This letter 
is published in the American Journal of Science and Arts, Volume 
XIII (3d Series), 1877, page 235. The boulders have been trans- 
ported by ice from Manhattan Island, New Jersey, southern New 
York State, and New England, and occasionally all the way from 
the Adirondacks. In transit they have been rounded, smoothed, 
and scratched. 
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Fic. 12. Cut in a glaciated region (Helderberg Mts., Albany Co., N. Y.) 

showing unconformity between glacial soil and the underlying bedrock, the 

soil not having been derived from the underlying rock. (Photo by E. J. 

Stem. Courtesy N. Y. State Museum.) Cf. Fig. 13. 

Bronze tablets have been placed on several of the larger boulders, 

telling their composition and the location of the rock ledges from 

which they were probably broken off by the glacial ice itself or the 

forces of weathering, before they started on their long (and shall 

we say * final”) journey to the Rock Garden and boulder bridges 

of the Brooklyn Botanic Garden (Higs. 11 and 22 

The Time Element 

How long a time was required for the transportation of the 

Botanic Garden boulders from their points of origin to what is 

now Long Island? This, of course, depends upon two factors: 

the distance travelled and the rate at which the ice advanced. 

jer 
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Modern glaciers normally move at the rate of 100 to 300 feet a 

year. We do not know the rate at which the continental ice 

—" sheet advanced but, if we assume a yearly rate of say 100 feet, 

the time required to bring the boulder of Medina Sandstone (No. 

18 of our labeled boulders) from its probable point of origin near 

Albany, about 150 miles, would have been approximately 8000 

years.! This figure is in close agreement with that arrived at 

by another method described by Dr. Antevs in the following pages. 

— Jasper County, Georgia), showing Fic. 13. Cut in a non-glaciated region 

surface soil (Iredell loam) derived by the disintegration of the underlying 

— bedrock (Diabase). (Photo by D. D. Long.) f. Fig 

The geological history of Long Island is, of course, only an 

episode or chapter in the glacial geology of North America, which 

records the events of the last or Quaternary Ice Age on that conti- 

nent. The Botanic Garden has been fortunate in securing the 

15280 (ft. per mile) * 150 (miles) = 792,000 (ft. from Albany, N. Y., to 

New York City). 792,000 (feet) + 100 (ft. per year) = 7920 (years). 
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services of Dr. Ernst Antevs, formerly of the University of 
Stockholm, who has prepared the following brief f popular outline 
of the geology of that period. 

Dr. Antevs was a pupil of Baron De Geer, a student of glacial 
chronology and founder of the Stockholm Geochronological In- 
stitute. Baron De Geer discovered the possibility of using the 
very fine layers or varves of clay deposited during the melting of 
the Quaternary ice sheet as a geological clock or time-piece. The 
method is described in the following pages. Dr. Antevs coop- 

erarted with Baron De Geer in working out the time scale in Swe- 

den, and in 1920 he came to America to study varves in this 
country for the purpose of 

— 

correlating American glaciation in 
time with that of Sweden. During this work he has traced 
series of clay layers in the Connecticut Valley which record 
period of approximately 4000 successive years, and has been able 
to chart the successive positions of the frontal edge of the ice as 
it melted back (* retreated”), and to assign to each position its 
relative date. THe has extended these studies to the Hudson Bay 
region in Canada. 

From the botanical point of view it is interesting to note that 
the data based on a study of the annual “rings” or layers of 
growth in the trunks of the Giant Sequoia trees of California, the 
oldest known living objects, probably will afford a possibility to 
extend the Swedish late-glacial, postglacial, and recent varve chro- 
nologies up to the present time. On the other hand there is no 
prospect of correlation between American clay records and the 

growth curves of the Big Trees, for these latter extend back only 
3200 years, while the youngest varves measured in Canada are 
some 10,000 years old. The Sequoia studies have been made by 
Dr. A. EX. Douglass, of the University of Arizona, at Tucson, 
Dr. Ellsworth Huntington, of Yale University, Dr. Antevs, and 

others,” 

pa 

"On December 18, 1931, Dr. Antevs and Dr. Douglass each received the 
Research Corporation prize of $2500 and plaque for their scientific contribu- 
tions to the chronology of the pre-historic and geological past, the two meth- 
ods above mentioned being considered as the most original and most exact 
yet devised. 
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THE QUATERNARY ICE AGE IN NORTH AMERICA 

By Ernst ANTEVS 

First Glaciation 

Several hundred thousand years ago the temperature of the earth 
began to fall and the snow precipitation to increase in medium high 
latitudes, in. North America, especially in the region of Hudson 

Bay. Snow began to accumulate from year to year in mountains 

and highlands, forming glaciers such are now to be found in the 
higher regions of the Rockies, the Alps, and other mountains. 
The glaciers grew gradually. They filled the valleys and ex- 
panded on the lowlands at the foot of the mountains. Here they 
formed ice fields which, as time passed, became ever larger and 

thicker. The ice helds grew by accumulation of ice in the moun- 
tains and in the central region, and by centrifugal flow caused by 

the pressure of this ice. They grew also by accumulation of ice 
along the borders. The growth of the ice was in a sense a per- 
petinon mobile, for since the primary temperature fall had caused 
formation of glaciers, these in their turn produced a lowering of 
the temperature. Ultimately four main centers of ice dispersion 
were formed in North America, viz., in Labrador, in the region 

Hudson Bay, in the region south of Hudson Bay and west O 

west of James Bay, and in the Canadian Rockies. The four ice 
caps coalesced and formed an enormous ice sheet, that finally cov- 
ered approximately the northern half of the North American con- 
tinent. It extended from the Atlantic to the Pacific and from the 
Aretic ocean about to the International Boundary in the west, to 
south of the Great Lakes, and to Long Island Sound (Fig. 15). 
The length of time occupied by this cnormous growth of the 
glaciers is not known, but may have been a few tens of thousands 

of years. 
At length, however, the temperature began to rise again and the 

snowfall over the ice sheets began to decrease. The summer melt- 

ing of ice, which under the low latitude of New York must have 

been very great, now equaled the supply, and the ice sheet ceased 
to grow. Betore long ice wastage surpassed nourishment, and the 

ice border started retreating. Gradually the ice sheet shrank and 
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perhaps entirely disappeared. The waning of the ice probably 
required a somewhat longer time than did its formation and 
growth. 
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Ire. 15. Map of maximum glaciation of North America. The white spot 

in Wisconsin is a “ driftless area,’ never covered by glaciers. Solid black 

areas are mountains covered by local glaciers. (After Lawrence Martin. 

Irom Pirsson & Schubert, A Text-Book of Geology. Part II, p. 651.) 

(6930) 

First Interglacial Epoch 

— Now followed an epoch with climatic conditions much as today, 
an Interglacial Epoch, so called because of its occurrence between 
two glacial stages; for at length the temperature again fell and 
the snowfall increased, ushering in a second glaciation. 
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Second Glaciation 

The conditions and events of the first glaciation were repeated. 
The ice from Labrador again extended down to southernmost 
New England or Long Island Sound; and when it reached there a 

— temperature rise checked its growth. 

Second Interglacial Epoch 

The disappearance of the second ice sheet introduced a long 
interglacial interval during which the temperature may have be- 
come higher than it is in our time. This 1s suggested above all by 
rich subfossil remains of plants and animals at Toronto and on the 
\ oose River, near the southern end of Hudson Bay. 

Third and Fourth Glaciations 

Again history repeated itself. For the third time a huge ice 
sheet developed and disappeared, and after a new interval a fourth 
ice sheet formed, waxed, and waned. 

Four or Five Glaciations? 

The records of some of the events lying hundreds of thousands 
of years before our time are obscure, especially since each new 
ice shield swept away almost all traces and deposits of the pre- 
vious ice. It is therefore not vet surely known, whether there 
were four or five consccutive ice sheets separated by interglacials. 

The Last Glaciation 

At any rate, the last ice sheet, be it number four or five, in- 
terests us more than any of the others. This ice sheet, called the 
Wisconsin ice (after the State of Wisconsin), like its predecessors, 
developed in Labrador, to the south and west of Hudson Bay, and 
in the Canadian Cordillera. During its greatest extent it covered 

practically the entire northern half of the North American con- 
tinent from the Atlantic to the Pacific. It extended down to be- 
iow the International Boundary in the West, to Cincinnati far 

below the Great Lakes, to the mouth of the Hudson, and to a line 

running through central Long Island to Montauk Point, through 
B paint ock Island, Martha’s Vineyard, and Nantucket. It had an area 
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of nearly 4.5 million square miles, that is nearly one and a half 
tines that of the United States. The ice was so thick as to com- 
pletely bury even the highest summits in New England, viz., Mt. 
Greylock in Massachusetts (3533 feet), Mt. Mansfield in Ver- 

mont (4406 feet), Mt. Washington in the White Mountains 
(6284 feet), and Mt. Katahdin in Maine (5265 feet). In the 
center of Labrador the ice probably was as much as 14,000 feet or 

over two and one-half miles thick. In 1931 the Greenland ice shect 

was found, by sonic soundings, to average about one mile thick. 

To give a further idea of the importance of this glaciation it may 

mae 

be mentioned that there was also a smaller ice sheet in northern [u- 

rope covering the Scandinavian countries, the Baltic Basin, northern 
There were finally extensive Germany, and northwestern Russia. 

ice-caps and glaciers in the Arctic, the British Isles, the Alps, Asia, 

southern South America, and elsewhere. The volume of the ice at 

the climax of the glaciation in excess of the existing quantity has 

been calculated at nearly 8 million cubic miles. We get some idea 

of the immensity of this quantity when we realize that it corre- 

sponds to a water layer 300 to 325 feet thick over all the oceans. 

Of course, the water from which the ice was made came from 

the oceans. Water taken from the sea by evaporation into the air 

by the winds over the land where it fell as snow and was carried 

As a result, the was stored in the growing ice sheets and glaciers. 

level of the sea subsided. Ultimately the ocean surface thus prob- 

ably stood 300 to 325 feet lower than it does today. The condi- 

tions were complicated by vertical movements of the earth’s crust, 

especially depression of the ice-covered areas by the added weight 

of the ice, but on the whole the shores lay far outside the modern 

ones. Long Island may have had the shape of a large triangle 

with a point at either end of the modern island and another about 

70 miles south of the present southern shore. Its southwestern 

boundary was formed by the then Hudson River whose channel is 

distinctly recognizable, and whose mouth lay some 95 miles south- 

west of Sandy Hook. 

Flora and Fauna Driven Southward 

When the ice expanded, northern species of plants and animals 

were driven southward. They kept the present arrangement in 
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belts, determined by the climatic conditions; but these zones be- 

came narrower the farther southward they were removed. The 

ice edge in New Jersey and elsewhere, consequently, was bordered 

by a belt of plants and animals, such as now occur on the tundras 

or barren grounds of the north. The plants included prostrate 

willows, Lapland Rhododendron, Diapensia lapponica, and sedges. 

Fic. 17. Face of Brother John’s Glacier. (Photo No. 230,786 by Donald 

B. MacMillan. Courtesy of American Museum of Natural History. 

Among higher animals there were reindeer and musk ox, of which 

t 

ica and to Greenland. 

During the period of glaciation, also, variation and the struggle 

for existence continued, the latter with exceptional intensity, in 

the narrow, crowded, and shifting belts, resulting in the survival 

of only the most adaptable forms. Thus new species arose—the 

more or less modified descendants of the forms that started to mi- 

erate southward with the advance of the ice. This gave rise to 

a flora and fauna containing new elements. 

— ie last mentioned is now entirely confined to arctic North Amer- 
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As the ice edge finaliy receded northward this (partly new) 
arctic and sub-arctic flora and fauna migrated with it, and became 
established over the region previously covered by the ice. A cer- 
tain percentage of the present local flora plants are the descendants 
of these forms. 

For a brief period just following the final recession of the ice 
it seems probable that there was little vegetation on Long Island, 
Among the northern forms that finally became established were 
the Harebell or Blue Bells of Scotland (Campanula rotundifolia), 
the Cloudberry (Rubus Chamaemorus) and the Crowberry (Eim- 
petrum migrum). These are rare on Long Island, but common 
farther north. 

In the herbarium of the Broklyn Botanic Garden are two speci- 
mens of the Cloudberry or Mountain Bramble (Rubus chamae- 
morus) collected in a bog near Montauk Point, Long Island, in 
1908 by Dr. William C. Braislin, of Brooklyn. As one passes 
northward irom Long Island, this plant is not found again south 

It ranges from Labrador and Newfound- 

_— 

of New Hampshire. 
land to New Hampshire and west to British Columbia and Alaska. 
seing an arctic or sub-arctic bog plant, it found a congenial bog 

ll- environment in this extreme southern outpost of its range, te 
tale evidence of the glacial period. 

The Ice Age and Plant Geography 

It is known to all students of plant geography “ that, notwith- 
standing the comparative proximity of Japan to Western North 
America, fewer of its species are represented there than in far 
distant urope. Also,—showing that this difference is not owing 
to the separation by an ocean,—that far more Japanese plants 

are represented in [astern North America than in either.” This 
quotation is from the well known American botanist, Asa Gray,! 
and is based upon his tabulation of the distribution of Japanese 
plants and their nearest allies in the Northern temperate zone. If 
we regard the identical species only, in the several floras (Europe, 
Central and Northern Asia, Japan, Western North America, and 

1 Gray, Asa. Observations upon the relations of the Japanese flora to 
that of North America, etc. Botanical Memoirs. Mem. Amer. Acad. Arts 
and Sciences 6: 377-452. Boston and Cambridge. April 25, 1859. 
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Eastern North America), “ the preponderance is equally against 

Western as compared with [astern North America, but is more 

in favor of Europe... so geographical continuity favors the 

extension of identical species; but still Eastern North America 

has more in common with Japan than Western North America 

has.” Gray then enumerates 56 “ peculiar species which Japan 

possesses in common with America, of which 34 inhabit Western, 

and 41 Eastern North America. And 15 are Western and not 

Eastern: 22 Eastern and not Western; and 19 common to both 

sides of the continent.” 

Dr. Gray then notes that the ohne of identical species in 

widely separated districts indicates ‘former continuity, migra- 

tion or interchange, basing his conclusion on Darwin’s (then re- 

cently announced) theory of organic evolution, which teaches that 

individuals of the same kind are descendants from a common 

stock. He then quotes a remark of the botanist Bentham that 

the interchange of the floras of the New World and the western 

part of the Old World suggested “an ancient continuity of terri- 

tory between America and Asia, under a latitude, or at any rate 

with a climate more meridional than would be effected by a junc- 

tion through the chains of the Aleutian and Kurile Islands.” 

Gray then gives his masterful analysis of the problem and his 

conclusion that no such imaginary landbridge as Bentham postu- 

ut that the facts of plant distribution above lated 1s necessary, 

noted may be naturally and simply explained by the events pre- 

ceding, during, and following the glacial epoch. In the following 

paragraphs the language, even when quotation marks are not used, 

is largely that of Asa Gray. 

The climatic and other conditions in the geological age immedi- 

ately preceding the Ice Age were such that “ the temperate floras 

of America and Asia must then have been conterminous, and 

therefore have commingled, as conterminous floras of similar cli- 

mate everywhere do.” 

As the glacial epoch came slowly on, carrying glacial ice and 

arctic climate down nearly to the latitude of Ohio, the change 

2 Darwin's Origin of Species (Nov. 24, 1859) had not been published when 

Gray wrote this. He cites the now famous preliminary papers of Darwin 

and Wallace, “ On the tendency of species to form varieties,” etc. Pro- 

ceedings, Linnean Society. Vol. III (Zoology): p. 45, 1858. 
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was so gradual that it did not destroy the temperate flora, or at 
least not those forms enumerated by Gray in his table as existing 
species.“ These and their fellows, or such as survived, must have 

Laney be- 

tween them and the ice there was doubtless a band of subarctic and 

been pushed on to lower latitudes as the cold advanced, anc 

arctice vegetation,—portions of which, retreating up the mountains 
as the chmate ameliorated and ice receded, still scantily survive 
upon our highest Alleghenies, and more abundantly upon the colder 
summits of the mountains of New York and New England :—dem- 
onstrating the existence of the present arctic alpine vegetation 
during the glacial area; and that the change of climate at its close 
was so gradual that it was not destructive of vegetable species.” 

“ As the temperature rose, and the ice gradually retreated, the 
surviving temperate flora must have returned northward pari 
passu, and—which is an important point—imust have advanced 
much farther northward, and especially northwestward, than it 
now does; so far, indeed, that the temperate floras of North 
America and [astern Asia, after having been for long ages most 

” widely separated, must have become a second time conterminous. 
All t 

the two continents before the ice age were very nearly the same 

— ie evidence shows that the temperature differences between 

as now, the isothermal lines having in earlier times turned north- 
ward on our eastern, and southward on our northwest coast, as 

act 

that the interchange of species took place in high northern lati- 

they do today. This fact of similarity of climates and the 

ee tudes, “are points which go far towards explaining why [astern 
North America, rather than Oregon and California, has been 

mainly concerned in this interchange.” 

The descendants of the forms that became stranded at or near 
the summits of the higher peaks remain today as arctic-alpine 
‘ ” “islands” of plant and animal life, having affinities with forms 
found elsewhere only in more northern latitudes. 
The summit of Mount Washington (altitude 6284 ft. U.S, 

G. S. bench mark) and other peaks of the Presidential Range of 
the White Mountains possess today an “island” of vegetation 
and animal life related to the plants and animals of Labrador and 
Greenland, a thousand miles away, but not related to the flora and 

fauna on the lower slopes of the same mountains and the sur- 



Fic. 18. Front of Sperry Glacier, Glacier National Park. Photo by William C. Allen, U. S. Geol. Survey, 
August, 1928. Shows lower end of glacier and the inner terminal moraine on top of which the ice rested in 
1913. (Courtesy of Dr. George Otis Smith.) 

S6l 
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rounding territory. Among the arctic or sub-arctic plants on 
these peaks are, for example, the Lapland Rhododendron (2. 
lapponicum), alpine willows (Salix phylicifolia and others), the 
Greenland Sandwort (Arenaria groenlandica), dwarf Birch, Dia- 
pensia lapponica, arctic lichens, and many other forms (about 55 

Qari 

in all), only found on some high mountains between Mount Wash- 
ington and labrador. 

Outside the tundra zone, that may have been rather narrow, 
there came sub-arctic forests with birch, alder, spruce and fir and 
associated flora and fauna. 

Deposits Formed by the Ice 

Ronkonkoma Moraine 

As mentioned above, when the edge of the last ice sheet had 
reached a line extending from Manhasset eastward to Montauk 

Point a rise of temperature set in. Wastage of ice now equalled 
supply from the north, and the ice border became stationary. 
Streams of melt-water furrowed the surface of the ice and issued 
rom beneath the ice. Boulders, cobbles, gravel, sand, silt, and 

clay that have been embedded in the ice melted out. The coarse 

material and part of the fine material was dumped on the spot. 

With material pushed together by slight movements of the ice 
edge it formed a more or less conspicuous irregular ridge consist- 
ing of small crests, cones, hummocks, and depressions. The ridge 

is from half a mile to about three miles wide and rises at many 

places 100 to 150 feet above the adjacent plain. This 1s the Ron- 
konkoma Moraine, so called for Lake Ronkonkoma in the central 

part of the island (Tig. 14). 
The bulk of the sand and part of the fine gravel were deposited 

outside the moraine. Soaked with melt-water the sand flowed out, 

aod 

eradually building up (during deposition) and reworking the 
rontal aprons that extend all =, gently sloping outwash plains or 

the way to the southern shore of the island. 
During movements of the ice sheet, blocks of ice were frequently 

dislodged from the solid ice mass to be buried beneath sand and 

gravel. Just as sawdust checks the melting of ice in a modern 

ice-house, so the sand could preserve the underlying ice blocks 

until the continuous ice edge had withdrawn from the vicinity. 
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When the buried ice finally disappeared under the sun’s rays the 
covering material sank, and a depression of more or less rounded 
outlined resulted (Fig. 21). The basin of Lake Ronkonkoma is 
such a kettle. 

The Ronkonkoma Moraine and its deposits do not occur at the 
surface west of Manhasset being here covered by the younger 
Harbor Hill Moraine and its associated beds, to be treated below. 

Harbor Hill Moraine 

After building the Ronkonkoma Moraine the ice receded. 
When its border had reached about the present northern shore 
of Long Island it halted and readvanced forming another morainic 
ridge, the Harbor Hill Moraine. From the Narrows to Manhasset 

the readvancing ice border pushed beyond its previous outermost 
position, overriding the northern part of the Ronkonkoma Moraine 
and associated beds. Prospect Park and the Brooklyn Botanic 
Garden are located on the Harbor Hill Moraine. 

Kast of Manhasset the younger moraine lies inside or north of 
the older moraine following for the most part the northern shore 
of the island and running out in the northern horn of eastern Long 
Island at Orient Point, and reappearing eastward at Plum Island 
and Fisher’s Island. 

On the whole, the Harbor Hill Moraine contains much more 

unassorted material, much more boulders and stones (so called 
till) than does the Ronkonkoma Moraine. In western Long Is- 
land, where the forward motion of the ice had been considerable, 

nearly all the material is stony and bouldery till. As noted in the 
first part of this Guide, there are many boulders in the moraine in 

ia Brooklyn Botanic Garden. 
Here in western Long Island the moraine consists of rather 

large, regular hills with fairly gentle slopes and relatively regular, 
shallow depressions. It has a width of about a mile. It rises 
from about 100 feet altitude on the Narrows to some 250 feet 
southwest of Manhasset Bay, and is from 80 to 100 feet thick.® 

— 

3The elevation of the sidewalk at the entrance gate on Eastern Parkway, 

at the north end of the Garden, is 165 feet. The elevation of the sidewall< 

at the Richard Young gate, near the south end of the Garden on Flatbush 

Ave., is approximately 80 feet—a difference of 85 feet in a distance of 3300 

feet. The elevation of Boulder Hill (in the Garden), at the Fe boulder, 

is 138 feet, or 25 feet above that of the Laboratory Plaza. 



Surface of the Harbor Hill moraine in the region which is now partly the northern part of 

theast corner of Mt. Prospect Reservoir, 
First Ann. Rept. Prospect Park. Brooklyn, 1861.) 

sol 
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Also in front of the Harbor Hill Moraine is an extensive, 

though rather thin, cover of fine gravel and sand deposited by 

water flowing from the melting ice. In the northern part of the 

Botanic Garden, close to the moraine, the fine gravel contains 

boulders. South of Brooklyn this so called wash plain extends 

down to the bays north of Coney Island. It is fan-shaped in out- 

line with the handle near the Botanic Garden, where the main 

streain issuing from the ice had its mouth. 

The length of time that the ice border remained at the two 

moraines is not known. Nor is the time occupied by the recession 
— 

from the first moraine to beyond the second known. However, 

if we may judge from other moraines, whose rate of formation 

has been determined it seems probable that each moraine repre- 

Fic. 20. Glacial sand plain with intercalated till bed near the top. West 

side of Hempstead Harbor, Long Island. The glacial boulders were prob- 

b ropped from floating icebergs while the sand and till were being 

deposited. The talus (Latin, ankle) over the foot of the embankment has 

been deposited as a series of alluvial fans. (7989. From Barton W. Stone 

Collection, Columbia University. Courtesy of Prof. A. K. Lobeck.) 
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sents several hundred years and the two moraines, together with 
the intervening retreat, about 2000 years. 

How Long Ago Were the Deposits in Brooklyn Botanic 
Garden Formed 

The question, “ How long ago?”, is one of the first to be put 
to a geologist by the layman; but it is one of the most difficult to 
answer. or dating events related to the last glacial epoch a finely 
laminated clay is of special importance. This clay, showing layers 
resembling annual rings in wood, was formed in fresh water lakes 
in iront of the melting ice sheets. It was formed of water-borne 
material coming directly from the ice. Because water is heaviest 
at a temperature of 39.2° F*. the ice-cold (32° F.) melt-water was 
lighter than the bulk of the lake water. It therefore rose to the 
surface, when discharged into the lake. In doing so it brought 
along part of the mud (silt and clay) it had carried from the 
glacier. Being too heavy to remain in suspension the larger 
grains, t.c., the silt and the coarser clay, soon sank to the lake bot- 

tom. The finest clay, on the other hand, being extremely light, 
was unable to settle as long as the water was in motion. First 
during the quietness of the following winter did it slowly sink to 
the bottom. In this way a silty layer was formed in summer and 
a fine clay layer in winter, the two indicating the year. The layer- 
pair, the annual deposit, is called a varve.t| These clay varves have 

been used as a basis for a chronology of the time of waning of the 
last ice sheets. The studies carried out so far suggest that the 
retreat of the ice front from Long Island to central Labrador, that 

is, the total disappearance of the ice, took from 25,000 to 30,000 

years. 
By another laminated clay also indicating years, though formed 

under entirely different conditions on the yeah coast of the 
Gulf of Bothnia, the time since the practical disappearance of the 

*Antevs, Ernst. The recession of the last ice sheet in New England. 
Amer. Geogr. Soc., Research Ser. No. 11. — York, 1922. 

Antevs, Ernst. Retreat of the last ice sheet in Eastern Canada. Geol. 
Survey of Canada, Mem. 146. Ottawa, ne Antevs, Ernst. The last 
glaciation. Amer. Geogr. Soc. Research Ser. No. 17. New York, 1928. 

Antevs, Ernst. Late-glacial pee ane and ice recession in Manitoba. 
Geol. Survey of Canada, Mem. 168. Ottawa, 1931. 
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luropean ice sheet has been determined. This is about 8700 

years. The probable time that has elapsed since the last ice sheet 

stood on Long Island is thus found to be about 35,000 years. His- 

torically seen, this is very long ago, geologically seen, it was only 

part 

yesterday. 

The Quaternary Period 

These four or five glaciations with intervening interglacial 

epochs belong to the Quaternary Period which still prevails. To- 

gether the glaciations form the Quaternary Ice Age or the Pleisto- 

cene. The time of waning of the last ice sheets is the late-glacial 

age, and the time since the practical disappearance of the ice sheets 

is called the postglacial age. 

Will there be a new glaciation in the future? Since there seem 

to have been four or five glaciations separated by epochs as warm 

as or warmer than the present, it is not out of place to ask whether 

or not another glaciation is to be expected in the future. Positive 

answer cannot be given, but it is very possible that in some 50,000 

Fic. 21. Kettlehole in the Ronkonkoma moraine at Culloden Point, Long 

Island, September, 1920. The amount of water in the hole varies with the 

seas (Photo by Barrington Moore. From Brooklyn Botanic Garden 

icy) vee s, Vol. 
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years a new ice sheet will irresistibly push its way as far south as 
its predecessors, deleting the work of man on its way and building 
a new terrain, on the surface of which, after that ice retreats, 

there may develop modified floras and faunas, new races of men, 
and new civilizations. 

COMPOSITION AND SOURCES OF THE BOTANIC 
GARDEN BOULDERS 

As already stated in this Guipr, one of the features of erratic 
1e fact — 

boulders that arrested the attention of carly observers was t 
that they were of different composition from the underlying bed- 
rock. Where the terrain was wholly of glacial origin, as in the 
case of most of Long Island, there was, of course, no bedrock, 
but in such cases it was noted that the boulders had the composi- 
tion of bedrock to the north. 

A technique has been perfected whereby sections of rock can 
be prepared so thin that they may be viewed under the microscope 
with transmitted light. Studies made in this way enable one to 
ascertain the composition of a rock sample, and to compare one 
sample with another, with great accuracy. Through the coopera- 
tion of Dr. Robert Balk, professor of geology in Hunter College, 
New York City, samples were taken from about thirty of the 
larger or otherwise more interesting boulders in the Botanic Gar- 
den and studied microscopically, as just described. Comparisons 
were then made with the already known composition of outcrops 
of bedrock north of Long Island. In this way it has been pos- 
sible to determine, with a fair degree of accuracy, the general loca- 
tion of the ledges of which our boulders were formerly a part and 
from which they were picked up by the southward moving conti- 
nental ice sheet, carried to the southern edge of the ice, and there 

deposited, to become ultimately a geological enigma, a source of 
troublesome bother in grading operations, a valuable feature of 
the landscape, building material for rock garden and bridges, and 
the subject of this Guipe and of innumerable other geological 
treatises. 

Through the generosity of Mr. Idward C. Blum, president of 
our Board of Trustees, a fund was provided for the casting of 
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twenty-eight bronze tablets and the fastening of them to as many 

boulders in the Botanic Garden. 

The great diversity in the composition and sources of these 

boulders is emphasized by the fact that, of these twenty-eight, six- 

teen are of unlike composition and their sources are even more 

Fic. 22. Boulder of Pegmatite, in the Rock Garden. (Number 10 of 

abeled boulders.) To illustrate the bronze tablets. (7992) — the 

diverse. The shortest journey traveled appears to be that of the 

white marble boulder, No. 15, which came from the northern part 

of Manhattan Island (Inwood) or from Spuyten Duyvil, just 
~ 

across the Harlem River—approximately 15 miles. The longest 

journey is that of the Syenite-Granite boulder, No. 23, which was 

brought by the glacial ice from the southeastern Adirondack 
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Mountains—approximately 250 miles. The longest transportation 
of erratic boulders known in North America is 650 to 700 miles 
(see compilation in Antevs: The last glaciation, page 66). 

Following is the reading matter on the twenty-eight bronze 
tablets. [each tablet bears a number corresponding to that given 

— 

below. 

Reading Matter on the Twenty-eight Bronze Tablets 

No. 1 soulder of Diabase 
Geological Age, Triassic 

Transported by Con inental Glacier 

uring the e 
Irom Palisades, between Hoboken and Englewood 

No, 2 Boulder of Olivine Diabase 
Geological Age, Triassic 

Transported by Continental Glacier 
During the Ice Age 
Irom the Palisades 

No. 3. (Two alike) Boulder of Diabase 

Geological Age, Triassic 
Transported by Continental Glacier 

During the Ice Age 
Irom near H, averstraw, N.Y, 

No. 5 Boulder of Diabase 
Geological Age, Triassic 

Transported by Continental Glacier 
During the Ice Age 

Irom near Haverstraw, N. Y. 

No. 6 Zoulder of Micaceous Gneiss 
Geological Age, Precambrian 

Transported by Continental Glacier 

During the Ice Age 
From Ramapo Mts., N. Y. 

h-4 

No. 7 Boulder of Pegmatite 
Geological Age, Precambrian 

Transported by Continental Glacier 
uring the Ice 

From Hudson Hight: inds, near Ramapo, N. Y. 
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Boulder of Diorite Gneiss 
Geological Age, Precambrian 

Transported by Continental Glacier 
During the Ice Age 

From Hudson Highlands 

No. 9 Boulder of Gneissoid ae 
With Pegmatite Ve 

Geological Age, Prec se 
Transported ee ees Glacier 

During the Ice 
From Hudson High lands, near ae Ne 

poudet of Pegmatite No. 10 

Geological Age, Precambrian 
Transported by ‘Continental Glacier 

ing the Ice 
From Hudson F igh ilands, near Ramapo, N. Y. 

Now Boulder of Diabase— 
Geological Age, Trias 

Transported by © accel ‘Chee 
uring the Ice Age 

From near Englewood, N. J. 

No, 12 Boulder of Pegmatite 
(Rich in White Mica) 

Geological Age, Precambrian 
Transported by ‘Continental Glacier 

During the Ice Age 
From Hudson Highlands 

No. 13 Boulder of Fine-grained Diabase 

Geological Age, Triassic 

Transported by Continental Glacier 
During the Ice Age 

rome Note in the Palisaties 

Boulder of Olivine- ita eae Diabase 

Geological riassic 

AB ansported by Coainentl Glacier 
uring the Ice Age 

From Palisades near Haver straw i oy 

No. 15 Boulder of White Marble 
Geological Age, Cambro-Ordovician ( ?) 
Transported by Continental Glacier 

During the Ice Age 
From northern Manhattan or Spuyten Duyvil 

No. 14 



No. 19 
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3oulder of Cherty Limestone 
Geological Age, Cambro-Ordovician 
Transported by Continental Glacier 

During the Ice Age 
rom east of Poughkeepsie 

Boulder of Reddish Hornstone 
eee d by Diabase) 

cological Age, Triass 
Tenspored by Continental Glacier 

During the Ice « 
From West of Haverstraw 

Boulder of Medina Sandstone 
Geological Age, Lower Silurian 

Transported by Continental Glacier 
During the Ice Age 

Irom Stephentown, southeast of Albany 

Boulder of Sandstone 
Geological Age, Triassic 

Transported by Continental Glacier 
During the Ice Age 

From near Paterson, N. J. 

3oulder of Manhattan Schist 
Geological Age, Ordovician 

‘ransported by Continental Glacier 
During the Ice Age 

From Manhattan Island 

art 

= 

— 

Boulder of Medina Arkose 

Geological Age, Lower Silurian 
Transported by Continental Glacier 

During the Ice Age 

from Stephentown, southeast of Albany 

Boulder of Serpentine 
Geological Age, P ee ian 

Transported by ‘Continental Glacier 

During the Ice / 

From near Peekskill 

3oulder of Syenite-Granite 
Garnet Bearing’ 

Geological Age, Precambrian 

Transported by oe Glacier 

i) 

From He eae ‘acer 
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Boulder of Pegmatite 
(Crystals of Plagioclase) 

Geological Age, Precambrian 
Transported by Continental Glacier 

uring the Ice Age 
Irom near West Point 

Glacial Boulder 
(Triassic Diabase 

Showing Glacial Scratches 

Boulder of 
Volcanic Breccia 

Triassic Diabase-Basalt 
Transported by the 
Continental Glacier 
During the Ice Age 

From Northern New Jersey 
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Professor of Paleontology 

The Johus Hopkins University 

The earth has been recording its autobiograp hy for millions of 

years in the rocks of its crust, the estimates from the study of 

radioactive minerals giving figures somewhere between 1500 and 

2000 million years since it was of the size and form that it is today. 

The study of this autobiography is the science of geology, and it 

needs but understanding wedded to imagination to make much of 

this vast history intelligible. Through at least two thirds of these 

eons life has been present and has contributed its records to the 

sedimentary rocks. 
Almost everyone is familiar with some phases of evolutionary 

discovery among animals, such as has been worked out for the 

horse, camel, or elephant, but that plants have a similar evolution 

is hardly realized. Most people, if they give it a thought, think 

that the earth was always mantled with verdure as it is at present. 

They may know that all animal life is dependent on the organic 

food which plants, with the aid of the sun’s rays, elaborate from 

inorganic substances, but this does not mean to them that plants 

must be older than animals, nor do they realize that the evolution 

of the flowering plants conditioned the evolution of warm blooded 

animals, or that it was the concentrated food stuffs in the seeds of 

flowering plants which made agriculture and hence human cetvili- 

zation possible. 

* A “Note on the Preparation of the Transparencies”? may be found on 

the last page. 
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In connection with its exhibit illustrating, with living plants, the 
probable course of plant evolution, the Brooklyn Botanic Garden 
has installed, in Conservatory [louse No. 2, the series of eight 

1ese depict some of the 
y a 

fac, transparencies (shown in Figures 1-8). 1 

myriads of extinet plants that have moved across the world’s stage 
and summarize the main features of the evolution of the plant 
world, 

1. Principal Lines of Organic Evolution * 

As in the beginnings of human history we depend upon tradi- 
tions crystallized into mythology, so in tracing backward the vari- 
ous plant stocks we reach a point where Facts fail us, and we are 
forced to speculate on the earlier stages of plant evolution which 

are forever hidden from us. 

The relations of the principal groups of both plants and animals 
are set forth in the first transparency, which aims to summarize 
what we know and what we surmise. In this great tree of life the 

known is shown in white and that which is surmised is shaded. 
More than half of geological time had passed before there was any 

by that time not only had life a abundance of fossils in the rocks, anc 

evolved into plants and animals, but nearly all the groups o 
vertebrate animals had already been differentiated, and the ancient 

iwi- 

waters contained a great varietv of algae. 
Students of fossil plants differ widely in their views regarding 

the time when plants first came out of the water and became 
adapted for living on the land. The problem is made difheult by 
the fact that land plants have not been found fossil in any certainly 
recognizable forms until the comparatively late Devonian period, as 
shown on the diagram. ‘This contrast between the early animal and 
plant histories is due to the marine habits of the invertebrate groups 
and to the fact that most of the earlier preserved sediments are o 
marine origin and consequently would fail to preserve any abun- 

dance of land forms even if they were in existence. 
We may, therefore, formulate a brief paragraph on the begin- 

nings of plant life, unhampered by facts, and guided by what seem 

to be the probabilities. Certainly the beginnings of lite were 

not multicellular. We believe that these first or- fa unicellular anc 

readings, centered on the pages, refer to the full page — * The numbered 

illustrations of this Guide, 
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ganisms may have obtained their energy for building up organic 
from inorganic materials 

— 
, much as certain modern bacteria do, by 

the oxidation of carbon, nitrogen, sulphur, or iron by what is called 
chemosynthesis, and that what might be called the first stage of 

evolution preceded the evolution of chlorophyll or “ leaf green,” 
the possession of which distinguishes plants from animals and en- 
ables the former to utilize the energy of the sun, by photosynthesis, 
to obtain carbon from the carbon dioxide of the air, and build com- 
plex organic starches and sugars from inorganic materials. 

Once chlorophyll was evolved we would have plants much like 
the Cyanophyceae or blue-green algae, which would serve as a start- 
ing point for the more complex green fants. Meanwhile the evo- 
lution of metatrophic bacteria, which derive their carbon from 

— 

other organisms, would forever prevent any subsequent origin of 
life, and effectually answer the question so often raised: “If the 
organic originated from the inorganic onee why can it not do so 
repeatedly ?’ 

The evolutionary history of plants may be divided, then, into a 
first and hypothetical pre-chlorophyllic or ophytic stage, and a 
second and entirely objective chlorophyllic stage. The latter 
would, at first, constitute what might be called an algae substage, 

since it 1s clear from all lines of evidence, as well as from what we 
know of geological history, that all land plants were derived from 
algal ancestors. 

2. Algae 

The mutual relations among the various classes of algae are much 
too abstruse to be set forth in this connection, but we can visualize 
a progression from unicellular to multicellular and from planktonic 
(floating) to benthonic (deep-water or bottom) habits. 

The nature of the algal plant body, without a cuticularized epi- 
dermis (cutin) and without mechanical tissue (lignin), results in 
the total oxidation of algae before they can be covered by sedi- 
ments and preserved as fossils; or, if they happen to be so pre- 

served, the fossil 1s a mostly undecipherable impression from which 
little of its true nature can be obtained. This is true of all algae 

except those whose life processes cause the deposition or secretion 
of calcareous material. Indefinite impressions of non-caleareous 
algae have been recorded from pre-Cambrian times through all 
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geological ages, and somewhat more definite calcareous forms have 

a like range and are particularly abundant in some of the older 
rocks. They resemble the modern coralline or reef-building algae. 

The second transparency shows four early types of algae. 
Cryptozoon, in the lower left corner, represents one of a variety 
of large concentric types, in some cases reaching several feet in 

diameter; they form reef-like masses in the pre-Cambrian and 
older Paleozoic rocks, and have now been found in North America, 

Europe, Asia, Greenland, and Australia. They are believed to be 
related to the blue-green algae, although some authors dispute even 

their organic nature. Supposedly related types are the genera 
IWVeedia, Spongiostroma, Collenia, and others. 

The second restoration, Primicoralling, represents a_ clearly 
marked calcareous form with a hollow jointed axis carrying whorls 
of lateral branches at the nodes. Complete specimens are rare, but 
the detached joints make up masses in the Trenton limestone of 
New York, and there is not the slightest doubt of its algal nature, 

although its relationship to recent forms is not altogether certain. 
Most students compare it to the modern Dasycladaceae, of the 
Green algae (Chlorophyceae ). 

The third restoration, Delesserites, was named by Sternberg, 

one of the early cultivators of paleobotany, from its resemblance to 
the existing Delesseria of Lamouroux, one of the Florideae or 
Brown algae, and, like the moc any ern genus, the Ordovician repre- 
sentative had a long ribbon-like thallus attached by a holdfast. 

The fourth restoration, Thammnocladus, is a Devonian non-cal- 
careous form of uncertain systematic position, which resembles the 
modern Rock weeds (Fucaceae or Dictyotaceae). 

The associated animals shown in the transparency include jelly 
fishes; eurvpterids and trilobites, which occupy the bionomic posi- 

tion of the crustacea of present day seas; primitive armored fishes ; 

and ancient sharks. 

rr 

— 

_ 

The oldest fossil algae do not appear to be appreciably different 

from those of modern seas, and we infer that it 1s a safe general- 

ization that those of the present are more diversified than those of 

the past, and portray for us all stages of algal morphology t 

may have existed in the vanished past. 
— lat 
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3. Early Land Plants 

In passing from the transparency devoted to Algae to that show- 
ing Early Land Plants, we are witnessing a most momentous ab) 

evolutionary step, one that occurred in the early Paleozoic and 
which, eons later, made possible the evolution of warm blooded 
animals, and still later enabled the human species to become what 
we call civilized. 

In the evolution of both plants and animals the transfer of the 
principal theater of their activities from the sea to the land was 
certainly from the point of view of humanity their greatest evolu- 
tionary change. 

The exact steps in this change of habitat, either among animals 
or plants, we do not know, nor whether the terrestrial plants had a 
single (monophyletic) or diverse (polyphyletic) ancestry among 
the marine algae. It is clear, however, that algae were the an- 

cestors of terrestrial plants, but beyond this cardinal fact all else 
is speculation. Certainly the most ancient known land_ plants, 
which might be considered to constitute a Pteridophytic (Fern 
tvpe) or better perhaps an archegoniate + evolutionary stage, 
present unmistakable evidences of an aquatic ancestry. They 
have so many common features that community of origin seems 
almost certain. 
We may pause for a moment to consider the problems which 

the emerging plants had to face in order to adapt themselves to a 
terrestrial existence. In their ocean home they lived in a medium 
that furnished mechanical support, one rich in food but somewhat 
deficient in light, roots except for anchorage were not required, 

no desiccation-resisting stage was necessary for dispersal. On 

the land the air gave no mechanical support nor salts for food. 
Although there was plenty of light, the plants were always faced 

with a deficiency of water, and they must also evolve some means 
for securing dispersal. 

In addition to serving for anchorage, roots became absorbing 

organs to secure the necessary water and food salts; the surface, 

except for minute openings (sfomata), became encased in cutin, 

impervious to gases, in order to conserve the water supply. In 

1 Mosses and Ferns and their relatives are, together, called Archegomiates 

Is are produced in an organ called an archegonium. hs because their egg-ce 
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connection with an absorbing system (roots), conducting tissue 
for both water and elaborated products became a necessity; and 
lenin was brought into existence for mechanical support. Finally, 
in order to secure dispersal, a resting stage was intercalated in the 

the 
spore, which developed a cuticularized wall and was not only light 
but was capable of resisting heat, cold, and desiccation, and would 

alternating life-cycle. This stage was reduced to a single cel 

hence retain its vitality until it reached a suitable environment for 
germination. 

The earliest abundant representation of recognizable land plants 
that has been discovered occurs in rocks of Devonian age, although 

many students believe that the first invasion of the land must have 
been at a far earlier period. Among the rather numerous frag- 
ments that have been named, our interest centers on those plants 

which are more completely known. Among these, the first to be 
described and the one with the greatest range in time and space is 
Psilophyton, which was described by Dawson in 1859 and which 
is shown in the left hand corner of the transparency. 

Dawson's account was long regarded with great scepticism, and 

it was not until similar petrified material was described in 1917 
that the essential correctness of his work was recognized. 

Psilophyton was a plant ten to twelve inches tall, which thickly 

carpeted the Devonian bogs, especially those of the lower and 
middle Devonian times. The erect shoots were borne on a creep- 
ing rhizome clothed with absorbing hairs. The slender stems 

yranched and either smooth or covered with 
short spine-like outgrowths. Distally the tips of the branches 
were unfolded from crozier-like coils (circinate). Some of the 

— were dichotomously 

ultimate branches bore enormous sac-like sporangia. The stem 
had a central solid stele (axial cylinder of vascular tissue), and 
there were no leaves. In life the stems were green and performed 
the photo-synthetic function. This we know because stomata have 
been determined on their surface. Our knowledge of all these 
features indicates painstaking investigation of the carbonized 1m- 
pressions by students of paleobotany. 

The somewhat similar-looking Rhynia, shown next to Psilo- 
phyton, was undoubtedly related to it, and is much better known 
since it 1s preserved in a petrified condition in a silicified peat in 
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the middle Devonian of northern Scotland (Aberdeenshire). 
Rhynia, of which two species are known, was a small leafless and 
rootiess piant, with a subterranean r 

— 

a" uzome. The slender erect 
shoots were sparingly dichotomously branched (7.c., forked), and 
sparingly covered with minute hemispheric projections. There 
was a small, solid, central stele, and the surface was green and 
photosynthetic. The ultimate branches bore large sac-like spore- 
cases (sporangia), with walls several cells thick. They were 
found to be fuil of spores, which were developed in groups of 
four (tefrads), as in all modern spore-producing plants. 
An associated and related genus, [/ornea, is even more simple 

than ARhynia, the particular point of interest being that the spo- 
rangia are obviously nothing but modified endings of the vegetative 
tissues, the spore-forming region corresponding anatomically to 
the inner cortex. Thus the spore-forming parts were but slightly 
differentiated from the vegetative, and were not morphological 
entities. 

The third plant shown, Astero.v\lon, was considerably more 
robust than the preceding, reaching a stem diameter of a centi- 
meter and a height of a foot or more. The single Scotch species 
(muddle Devonian) had a horizontal subterranean hairless rhizome, 
the ultimate branches of which burrowed in the peat like the roots 
of higher plants. The erect shoots had both forked and lateral 
branches, and were thickly covered with small simple leaves. 
These leaves had no vascular tissue, but the central star-shaped 
stele of the stem gave off vascular tissue for leaves (leaftraces), 

which ran through the outer tissue of the stem (cortex) but not 
into the ieaves. The distal branches were smooth and bore large 

pear-shaped spore-cases, whose wa — Is were thickened toward the 
summit where they split when the spores were ripe. A second 
species of Astcroxylon, from the midd e Devonian of Germany, 

was similar to the Scotch species but sturdier. The leaves on the 
distal branches became reduced to spines, and the stele of the main 
stem was not solid but had a central pit pea’ As 

These plants are grouped by the systematist in a separate order 
—the Psilophytaies, and some students have thought that they 
were transitional between algae and true vascular plants, but this 
view cannot be maintained. Alost botanists consider them to rep- 
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aL resent a primitive synthetic group from which both mosses (Bryo- 
— phyta) and vascular plants were derived. Whether they are prim- 

itive and ancestral or merely ancient and simple they serve to give 
a very good idea of what we might expect to be the organization 

of the most primitive land plants. 
The Psilophytales are the most ancient known representatives 

of a phylum to which the Lepidodendrons and Sigillarias of the 
coal swamps belong, and which survive in modern floras as herba- 

ceous cClubmosses and quillworts. 
The fourth Devonian plant, shown in the right hand corner of 

the transparency, has been christened //yenia, and is supposed to 

be a middie Devonian progenitor of the Horsetail group (shown 

in transparency No. +). Two species are known, one from Nor- 

way and the other from Germany. The stems are less than an 

inch in diameter, not jointed, and fork dichotomously. The leaves 

are forked and are borne on the stem in whorls of three or four. 

The fructifications are loose terminal cones without bracts and 

with whorled forked sporangiophores (stalks bearing sporangia), 

each fork bearing two or three sac-like sporangia. 

3efore the close of the Devonian these ancient simple types were 

largely replaced by more complex types such as Archacopteris, 

Pseudoborma, Sphenophylinn, Cordaites (Callixylon), Proto- 

lepidodendron, and Bothrodendron (Cyclostigma), which are illus- 

trated and will be briefly described in the account of the next of 

this series of transparencies (No. 4). 

4. Tree Clubmosses 

This transparency, showing four different genera of the Tree 

Clubmosses, portrays a history extending from the upper Devonian 

to the close of the Paleozoic, and represented by a few hold-overs 

in the earlier Mesozoic. All are ce related to the existing 

Clubmosses, and those who look at the past from the standpoint 

of the modern systematic botanist sometimes include these varied 

extinct forms in the modern Clubmoss order, Lycopodiales. — It 
s, however, more logical to group all of these scale-leafed forms 

in a separate phylum—the Lepidoy i and to recognize their 

undoubted distinctness from the ern and the Horsetail groups. 

The Tree Clubmosses were a great group characterized by small, 
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simple, spirally arranged leaves. They usually produced two kinds 
of spores—small (microspores) and large (megaspores), in cones. 
This phenomenon is called heierospory (unlike spores). Although 
the majority had attained the stature of large trees in later Paleo- 
zoic times, their existing relatives are herbaceous perennials. 

The fossil forms of which restorations are shown constitute at 
least three distinct families of the order Lepidodendrales, all of 
which are very prominent elements in Paleozoic floras. Prolo- 
lepidodendron, or Archaeosigillaria as it is sometimes called, is a 
wide ranging type of the upper Devonian and earlier Carbon- 
iferous. Quite a few species have been described, the most com- 
plete of which was from the upper Devonian, near Naples, N.Y. 
A fine life sized restoration in the State Museum at Albany is the 

basis of the present picture. The dichotomously branched trunk, 
six or eight inches in diameter and about twenty feet tall, is covered 
with leaf sears, irregular near the butt, and like those of a ribbed 
Sigillaria above these. Higher up, the vertical ribs die out, anc 
spirally arranged boisters with rhomboidal leaf scars, resembling 
those of Lepidodendron, make their appearance. The persistent, 
lax, pointed leaves are a little over an inch long and much like those 
O [ Both odé nd} Oil, 

Protole pidodeudron appears to have been a synthetic type, closely 
related to the common stock from which both the sigillarias anc 

ary 

fame 

the lepidodendrons were derived. 
+ 

ated forms, the ear 

— 1e second type—Bothrodendron—really includes a number of 
— re ier often called Cyclostigma. They were 

larger than Protolepidodendron, with small remote leaf scars, usu- 
ally without bolsters. The leaves were small, simple, and more or 
less persistent. The trunk had a thinner zone of secondary wood, 
and the cortex was less differentiated than in the lepidodendrons 
and sigillarias. Several sorts of cones have been considered to 
belong to Bothrodendron—some like the ordinary cones of the 

later lepidodendrons, and others lacking the radial elongation so 
characteristic of these. 

— The sigillarias and lepidodendrons of the later Paleozoic em- 
brace a wide variety of forms, most of which were arborescent 
and some were over 125 feet tall with trunks over 6 feet in diam- 
eter. It would require too great space to even sketch the anatomi- 
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cal features, which are superficially very similar throughout, as 
are the leaves, the often large cones with two kinds of spores, and 
the structures which answer to roots and are known as Stigmaria. 

A Stigmaria 1s shown at the base of the Sigillaria windfall in the 
lower right hand corner of the transparency, and these stigmarias, 

with their rootlets, are among the commonest Carboniferous fos- 

sils, especially in the clays underlying the coal seams and in the 
roofing shales immediately above the coal. 

In both Sigilaria and Lepidodendron the zone of secondary 
us me- — wood is thin and weak, and they sought to make up for t 

chanical weakness by a greatly thickened and complicated cortex, 
which, since most of them grew in wet soil, necessitated rather 

elaborate devices for getting air inside. The geometrical patterns 
of leat cushions with their leaf-scars, which ornament the surface 
of the trunks, are of great importance for classification, since so 
much of the fossil material consists of trunks or flattened frag- 
ments of cortex. 

In Lepidodendron the leaves were borne on spirally arranged, 
crowded leaf-cushions or bolsters, which were always longer than 
wide, with sharp angles at the ends, and rounded sides. These 
bolsters show a subcircular leaf-scar with various subordinate scars 
of the central vascular strand, a pair of scars marking the strands 

— 

of aerating tissue, and one above of the ligule (a membranous 
structure associated with the leaves). 

In the sigillarias the scars are one above the other, the bolsters 
y elevated, and are wider than long, with the — are usually not great 

angles at the sides, and rounded above and below. A large group 
of sigillarias have the bolsters contiguous, forming prominent ver- 

tical ribs. The actual leaf-scars are not very different from those 
of Leptdodendron, but the leaves are frequently much longer. 
30th, aiter death, tend to have the cortex separate into layers, and 
with the decay of each iayer the appearance of the stem changes. 
The older paleobotanists thought each represented a different genus 
for which they proposed names that are still useful as descriptive 

terms. 

The sigillarias were much more sparingly branched, and seem to 
have varied more in habit than the lepidodendrons. Some pieces 
of stems of columnar species have been found preserved for a 
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length of seventy-one feet, being two feet in diameter at one end 
and tapering only four inches in that distance. Others were 
quite conical. One French specimen was six feet in diameter at 
the base, and tapered to a foot in diameter eighteen feet above the 
base. The curious and varied appearance of the sigillarias are 
well shown in the right hand third of the transparency. 

5. Horsetail Group 

Modern systematic botanists often classify the Horsetails or 
Scouring Rushes (/:quisetim) as “ fern allies,” but they are really 
the survivors of a great independent group, which goes back to 
Devoman times and furnished some of the dominant arborescent 
forms during the later Paleozoic. To this group the name Arthro- 

— phytais given. They are characterized throughout their age-long 
lustory by having articulated and prevailingly ribbed stems with 
the relatively small leaves arranged in whorls (verticillate) at the 
nodes. 

In the earliest forms (Pseudoboriia, Protocalamaria, some spe- 
cies of Sphenophylluit) the leaves are somewhat less reduced and 

—, compound, but with the passage of time they become progressively 
smaller, and in the modern forms (/¢quisetum) the green stems 
and branches have taken over the photosynthetic function. Their 
spore producing organs are in the form of cones, although these 
show considerable morphological and histological variation. Some 

produce but one kind of spores (homospory), although the major- 

ity in the past produced both large and small spores (/heterospory). 

Vhe Arthrophyta attained their maximum differentiation and 
size during the later Paleozoic, and since the Triassic they have 
been represented by only the single genus, Equisetum. They fall 

rather naturally ito two main groups—the Sphenophyllae, repre- 

sented by Sphenophyllum in the transparency, and the Calamariae, 

which includes Pseudoborma and Calamites of the transparency, 
as well as the more modern [quisetums. 

The Sphenophyllums stand rather by themselves in the Horse- 
tail group, since they show some features that remind one of the 
Lepidophytes. They range as impressions of slender jointed 
ribbed stems with whorls of mostly wedge-shaped small leaves 

1 Other names are Articulata, Calamophyta, and Sphenopsida. 
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from the latest Devonian to the Triassic (7Tyrizygia), and are usu- 
ally thought of as having had a clambering habit, like a modern 
bedstraw (Galin), which they somewhat resemble in size and 
appearance. This slender elongate habit led the earlier students 

to conclude that they were submerged aquatics, but the presence of 

mechanical tissue in the stems (solid steel of primary wood sur- 
rounded by a zone of secondary wood), and the abundance of 

stomata in the epidermis conclusively contradict such a mode of 
life. The cones were large and varied, one being exceedingly 
complex (Cheirostrobus), and in the main resembled those of 

Calamites. The restoration of both Sphenophyllian and Pseudo- 

bornia necessarily somewhat exaggerates the size of their leaves. 

Pscudoboriia, shown in the lower left hand corner, 1s somewhat 

imperfectly known, since no structural material and only impres- 

sions of the cones have yet been discovered. The bulk of the 

specimens come from the upper Devonian of the Arctic (Bear 
—, 

Island), and the genus has been only doubtfully recognized in 

North America and not at all in Europe. The main stems were 

up to four or five inches in diameter with non-alternating ribs. 

The leaves were in whorls, relatively large in size for this phylum, 

and palmately dichotomous. The cones were long lax affairs, and 

the sum of the features of Pseudobornia suggest that it was re- 

lated to Calamites. 
The true Calamites, of which several varieties are shown in the 

right half of the transparency, were one of the dominant plant 

groups of the late Paleozoic. In the first place many were of large 

size with a thick zone of secondary wood surrounding the pith. 

Pith casts twelve inches in diameter and thirty or more feet in 

length have been found fossil, and lead to estimates of heights of 

upwards of one hundred feet with trunk diameters of five or six 

feet. The branches were in whorls at the nodes, and the leaves 

were in whorls at the nodes of the branches, giving a beautiful 

symmetrically plumose plant, much like some of our larger exist- 

ing bamboos in appearance. The foliage is of two principal types 

—needle-like (lsterophyilites) and flat uninerved leaves (Anmu- 

Calainites bore a considerable variety of cones, some of luria). 
large size, and both cones, woods, and roots have been found petri- 

fied, so that we possess a great deal of detailed knowledge of the 
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group as a whole. Their structure clearly indicates that they were 
inhabitants of bogs and wet places. 

6. Ferns and Seed Ferns 

The ferns and seed-ferns are shown together, not because they 
are closely related but because they are similar in superficial ap- 
pearance and have been confused until recent years. Lveryone at 
all familiar with museum exhibitions, or with the roofing shales of 
coal mines, knows that the most abundant fossils are beautiful 
impressions of large fern-like fronds, and until recently the Car- 
honiferous was looked upon as the age of ferns. The discovery 
that many of the more common fern-like plants (Sphenopteris, 
Neuroptcris, Alethopteris, etc.), instead of being ferns, produced 
large complex seeds was one of the outstanding paleobotanical dis- 
coveries of the early years of the present century. Thus a large 
number of supposed Paleozoic ferns have been replaced by seed- 
ferns (Pteridosperms, or Pteridospermophyta). 

Although the true ferns in the older rocks have become much 
shrunken in numbers they are by no means absent, but the simi- 
larity in fohage between ferns and seed-ferns is so great that, 
without the complete evidence of petrified material, it is scarcely 
possible to decide the true status of many genera. Thus 4rchacop- 
teris, shown in the lower left hand corner, is of uncertain affinity. 

paar 

It is based entirely upon the world wide occurrence of impressions 
of large fronds, and thus is in striking contrast with the small 
leaves of all the groups that have been mentioned thus far. It 

appears in the upper Devonian and continues into the lower Car- 
boniferous, showing considerable variation in the details of its 
organization. Its leaves (fronds) were large, occasionally a meter 

in length, bipinnate, with stipules at the base of the leafstalk. 
Sterile pinnules were cuneate or obovate, with entire or variously 
toothed or laciniate margins and dichotomously flabellate veins. 
The fertile (spore-bearing) pinnules, borne on the same fronds 

with the sterile pinnules, had their blades greatly reduced and car- 
ried sessile or short-stalked, large, oval sporangia in groups of twos 

or threes. The sporangia are usually regarded as having no thick- 
ened ring (annus), and consequently Archaeopteris was formerly 
considered to have been a true fern of the tropical fern Order, 
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Marattiales. Latterly, many students regard it as probably a 

seed-bearing fern (Pteridosperm). 

Stauropteris is a true fern, as is shown by the cross-shaped form 

of the conducting tissue in the stem, and the ring-bearing (annu- 

late) sporangia attached to the tips of the branches. It 1s found 

in the Carboniferous of Europe, and is not very completely known. 

The main axis of the frond is forked, and repeated branching gives 

it a bush-like appearance quite different from that of ordinary 

fern fronds. 
A great many species of Pecopteris, based upon impressions of 

the fronds, have been described from the Carboniferous and Per- 

mian rocks, and are evidently not all related to one another. The 

typical Pecopteris fronds are large and usually tri- or quadri- 

pinnate, with the spores in groups (syangia) on the under side 

of the entire rounded pinnules. Some of these stems, when petri- 

fied, have been referred to a genus called Psaronius (starling 

stones), a name derived from the speckled appearance of their 

+ polished surfaces. 
They are abundant in Saxony and polished specimens were espe- 

cially prized as decorative objects in the eighteenth century. A 

great variety of species from the Carboniferous and Permian have 

been investigated, and sometimes these tree-fern trunks are also 

preserved as impressions (Caulopteris, Megaphyton). Some have 

the fronds arranged in crowded spirals and others in two or four 

vertical rows. The trunk is usually surrounded by a broad zone 

of closely packed adventitious roots. The fronds, spore containing 

organs (synangia), and stem anatomy are more like the existing 

ferns belonging to the small tropical fern family, Marattiaceae, 

than they are like any other modern ferns. 

The single certain seed-fern shown, Hospermatopteris, is at the 

right in the transparency, and superficially is indistinguishable from 

the modern tree-ferns growing in the Garden greenhouses. It is 

also one of the oldest known seed-ferns. Other and later seed- 

ferns from the Carboniferous and Permian are much more com- 

pletely known, but Lospermatopicris is of special interest since so 

many of their stumps have been found standing in the rocks alonz 

Schoharie Creek, near Gilboa, N. Y., just as they grew in upper 

Devonian time. They are found at several different levels, and — wn 
d 
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as many as eighteen have been quarried from an area of but fifty 
square feet. The largest is about three and one-half feet in diame- 
ter. “Pwo species are represented in the transparency. They must 
have reached heights of at least thirty feet, their columnar trunks 
above the expanded butts being crowned with large tripinnate 
fronds at least six feet long, the pinnules being small and bilobed 
and of a type known as Sphenopteridium. Instead, however, of 
producing spores as do all ferns, these fern-like fronds bore to- 
ward their tips pollen- and seed-producing organs. 

These are clearly shown in the pendant frond just to the left of 
the trunk, and in the one above in which the modified tip is outlined 
against the background of sky. The pollen was produced in distal 
clusters of funnel- or saucer-shaped affairs. 

jean 

The nut-like seeds, about a quarter of an inch in diameter, were 

borne in pairs at the ends of forked branchlets. They were oval 
in form and were enclosed in an outer husk or cupule, which ap- 
pears to have been lobed in some specimens. 

The seeds of all of the recognized seed-ferns, some of which 
were very much larger than those of Hospermatopteris, have been 
rather fully investigated in some of the Carboniferous petrified 
forms, and show that they were much more complexly organized 

than are the seeds of our modern flowering plants, although they 
do show many features similar to those of the seeds of the Maiden- 
hair Tree (Ginkgo) and the Cycads. 

Irom our present knowle¢ ean ge it would seem that the seed-ferns 

far outnumbered the true ferns during the Paleozoic. Some un- 

doubtediy continued into Mesozoic times, but the lack of struc- 

tural material of these later suspects has thus far made it impos- 
sible to satisfactorily demonstrate their true nature. 

7. Paleozoic Gymnosperms 

The Gymnosperms comprise that ancient and extensive group 
of mostly arborescent plants which do not have their seeds enclosed. 
Their outstanding characteristic is the exposed ovules, discovered 
by Robert Brown in 1827, and exemplified in the cone of a pine or 
spruce, and the open-topped berry of a yew. Pollination, accom- 
plished through the agency of wind in the Gymnosperms, brings 
t — 1e pollen in direct contact with the ovule. In the flowering plants 
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(Angiosperms) the ovules and resulting seeds are enclosed in an 
ovary or carpel, and the pollen falls on a receptive surface (stigma) 
where it sprouts and sends a tube through the tissues of the pistil 
and thus carries the sperm-cells to the enclosed egg-cell. The pol- 
len may be wind-distributed, but more often the agency 1s flying 

insects or, less often, birds. Angiosperms are geologically much 

more recent than Gymnosperms, and are the dominant plants of 
existing floras. 

Four types of gymnosperms are shown in the transparency de- 

voted to Paleozoic Gymnosperms—Porox\lon, Cordaites, Walchia, 
and Baiera. 

Porox\ilon, at the left, represents a late Carboniferous and Per- 
mian type which is known chiefly by the anatomy of petrified stem 
fragments, and there is some uncertainty regarding its leaves, 
seeds, and catkins. The plants are thought to have been slender- 
stemmed, much like bamboos in appearance, with very large, flat, 
slightly fleshy, parallel veined leaves. They are considered to be 
related to Cordaites, the usual treatment being to consider the order 

Cordaitales as divided into three families—Poroxyleae, Cordaiteae, 

and Pityeae. 
Cordaitcs was exceedingly abundant and varied at several hori- 

zons in the Paleozoic, and the synthesis of a study of impressions 
of their foliage and fructification, pith casts, and petrifactions en- 
ables us to draw a satisfactory picture of their general appearance 
and habit, although as yet it is usua — ly im 

— 
ossible to correlate spe- 

cific foliar impressions with petrified stems and seeds. 
They were tall and relatively slender trees, with trunks that were 

frequently over one hundred feet in height and unbranched, except 

at the crown, where their spirally arranged foliage of simple and 
often large parallel veined leaves was displayed. Leaf-form has 
been used as a basis for the three form-genera: Fucordaites, with 
spatulate biunt-tipped leaves, often several inches in width and two 
or three feet in length; Dorycordaites, with pointed leaves ap- 
proaching those of Eucordaites in size; and Poacordaites, with 
narrow linear leaves. Phe parallel venation, unbranched in Poa- 
cordaites, but repeatediy forked in Dory- and Eucordaites, suggest 
monocotyledon foliage, and the early writers consequently con- 
sidered Cordailes as a monocotyledon. Both the wood structure, 



ao - 4 3 E Pe a nie ipsik — ee 
oi ne 3 4 z Ase os & 

POROXY LON Cc A S : WALCHIA | BAIERA | 
CARBONIFEROUS- PERMIAN | DEVONIAN TO TRIASSIC | CARBONIFEROUS - PERMIAN | PERMIAN TO JURASSIC 

PALEOZOIC GYMNOSPERMS 

Fic. 7 

: : ~ ‘ fis 4% AT. 
ez . - ; H ~Cnasp : - eke . ji" TAS 



291 

the floral organs, and the seeds were known long before their true 
nature was appreciated. 

The stem has the general features of a modern conifer, except 
for the much larger pith, sometimes as much as 10 em. in diameter, 

and often discoidal in consequence of the rapid elongation of the 
stem. Casts of this discoidal pith are frequently found as separate 
fossils and the early writers gave them the generic names Artisia 
or Sternbergia. Structurally the secondary wood is much like that 
of modern Araucarias, the chief feature being the dense crowding 
of the bordered pits of the tracheids into alternating series, often 
with hexagonal outlines. Many anatomical types of wood struc- 
ture have been named (Jesoxylon, Pitys, Callixylon, Mesopitys, 
Caenoxylon, Parapitys, etc.). 

The pollen was produced in sacs between spirally arranged 
bracts on a catkin-like axis. The seeds were borne in similar 
catkins and were usually bilaterally symmetrical and winged. A 
large variety of seeds as well as catkins (Cordaianthus) occur as 
impressions in all parts of the world, and petrified material has 
enabled students to obtain a rather full knowledge of their struc- 
ture and habit. 

The Cordaites group is usually assumed to have become extinct 
at the close of the Paleozoic, but a Triassic genus known as Vuc- 
cites appears to represent a Mesozoic survivor, and other later 
coniferous groups such as the araucarias, ginkeos, and yews show 
significant resemblances to the Cordaites stock. 

Walchia, which appears in the geological record in the late Car- 
boniferous and is_ specially characteristic of the Permian, is a 

conifer of very modern appearance, and may possibly be an early 
representative of the Araucarian line. This supposition has been 
followed in depicting these trees, which are made to look exceed- 
ingly like a Chilean or Noriolk Island Pine, and they were certainly 
like them in habit of branching and general appearance. Walchia 
had spirally arranged, crowded, falcate, decurrent, needle leaves, 

and the foliage shoots bore terminal cones of two kinds—pollen- 
bearing and seed-bearing with single-seeded scales. The material 
is mostly in the form of impressions, and the structural details are 
not clear. 

At the right is a prostrate Baiera tree, and its characteristic 
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leaves are shown somewhat exaggerated as to size, so that their 
much divided fan-lke form can be clearly seen, 

Baiera, which is known almost entirely from impressions of the 
foliage, is generally considered an early member of the order 
‘Ginkgoales) to which the Ginkgo belongs. It makes its appear- 
ance in the Permian, becomes especially abundant during the older 
Mesozoic, and some stragglers survive as late as the Cretaceous. 
During this long time Baiera attains a world wide distribution and 

has been found on all the continents. Since many of the features 
of this order can only be surmised from the features of the single 

existing species of Ginkgo (Ginkgo biloba), this should be kept 

in mind in all attempts to relate these plants to the Cordaites plexus 

on the one hand and to the modern conifers on the other. 

8. Mesozoic Gymnosperms 

The transparency devoted to Mesozoic Gymnosperms shows 
four highly characteristic Mesozoic types. The Araucarioxylon 
night well be an actual photograph taken of a modern Araucaria 
grove in southern Brazil or in the Chilean Andes. The modern 
species are about fifteen in number in two genera, and are con- 
fined to the Australasian and South American regions. They 
have many features of cone structure and trunk anatomy which 
serve to set them apart from all other existing conifers, and their 
true position among the Gymnosperms is a subject about which 
there is much difference of opinion. 

Their remote ancestry is also one of dispute since the anatomy 
of the secondary wood is not appreciably different from that of 
Cordaites, and the term Araucarioxylon has been often used with 
such a dual meaning. As has been already mentioned, Walchia, 
which is shown among the Paleozoic Gymnosperms, has many 

Features which suggest that it may have been an ancient member 

of the Araucarian line. The occurrence of large cones, single- 
seeded cone scales, and impressions of foliage in rocks of the early 
Mesozoic give indubitable evidence of the presence of Araucaria- 

like trees. These types become cosmopolitan during the Triassic 
and Cretaceous, and shrink to their present range at the antipodes 

during the Tertiary. 
The other three Mesozoic Gymnosperms shown belong to a 
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group which is now usually considered to be a separate phylum 
under the name of Cycadophyta, and no group, existing or fossil, 
has excited a greater theoretic interest in recent years. 

Pinnate fronds, like those of modern cveads, have been found 
as fossil impressions from the Carboniferous to the present, and 

the Mesozoic has often been spoken of as the Age of Cyecads. 
The assumption that this wealth of Mesozoic forms represented 
plants just like the existing Cycads has become entirely discredited, 

and the three genera restored constitute a significant part of the 
evidence for this change of opinion. 

The modern cyeads, of which many specimens are to be seen in 

the Conservatories (Tlouse No. 12), constitute a compact group of 
about one hundred species of the tropical and subtropical regions 
of both hemispheres. [very genus is at present represented in 
the Botanic Garden collection. These plants have columnar or 
tuberous stems, armored with old leaf-bases and crowned with 
whorls of graceful pinnate leaves. The pollen and ovules are pro- 
duced in separate and often large cones which are usually terminal 
at the center of the crown of leaves or sometimes in the axils of 
these leaves. Along with the Ginkgo, among modern seed plants, 

the sperm-cells are ciliated and swim from the pollen-chamber to 
the ege-cells, a habit which harks back to the aquatic ancestors of 

all land plants. Aithough the ancestors of the existing cycads are 

certainly pre-Tertiary in origin, they are now segregated in a 
sulk of their Mesozoic 

je 

ae separate order—the Cycadales, and the 

relatives are referred to two distinet orders—the Williamsoniales, 

to which JVielandielia and Wulliamsonia belong, and the Cycade- 
oidales, to which Cycadcoidea belongs. 

The Williamsoniales are a protean and long-lived group of 

forms, unfortunately known almost entirely from impressions. 

They appear in the late Paleozoic and continue sparingly into the 

early Tertiary. They have slender branched stems of considerable 

length and, instead of cones, a sort of a rude flower, consisting of 

a central conical mass of seeds and sterile scales, surrounded by a 

whorl of pollen-bearing appendages. 
The upper Triassic genus, H/ielandiclla, had an elongated slender 

stem not over an inch in diameter, with repeated dichotomies, pre- 

vailingly naked except in the region of the forks, where it bore 
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spirally arranged, rather reduced fronds, either entire or pinnately 

divided. In each fork was a subsessile fructification surrounded 
by bracts. These fructifications are met with in two forms, prob- 
ably representing different ages and states of preservation. In the 
one it consists of a small pyriform axis separated from the flower- 
stalk by a swollen striated collar bearing oval pollen-sacs on the sur- 
face of greatly reduced scale-like appendages. Ovulate structures 
on the pyriform axis appear to have been vestigial. In the second 
type the axis is hidden by the linear bracts, but its surface reveals 
a regular pattern of interseminal scales, between which the micro- 

pylar ends of the seeds are seen, indicating an organization of the 
ovule like that of the cyeadeoids and Williamsoita. 

Wilhamsonia was a larger and more varied type, especially 
abundant and world wide in its distribution in middle Mesozoic 
times. The stems are elongated and slender, but reach diameters 
of several inches and bear large pinnate fronds at the forks and 

terminally. The so-called flowers, to which the term [Viliamsonia 

was originally applied, and which are usually found detached, con- 

sist of a central ovulate receptable surrounded by a lobed disk 
bearing the pollen-sacs. These disks vary greatly in details, and 
various generic names are used to distinguish the different kinds. 

The Cycadeoids, of which the one shown is typical, have for the 
most part simple squat tuberous trunks with a crown of one or 
several whorls of long graceful pinnate fronds, and are armored 

with the persistent leaf bases. Many are found in a beautifully 
petrihed condition in the late Jurassic and lower Cretaceous, s¢ 
that their structural features are exceedingly well known. 

Instead of terminal cones there are short bract-covered axillary 

branches among the old leaf bases, which expand just at the sur- 

face of the armor clad trunk into hemispherical or conical recepta- 

cles. At the base of this receptacle is a sort of a collar which 

carries a whorl of bipinnate organs often called stamens, since 

they produce the pollen. After this is shed they wither, and con- 

O 

sequently are not often petrified. 
The receptacle carries quantities of stalked ovules, tightly packed 

iat only their tips, which give access to 
ry 

These ovules develop into small seeds, 
between sterile scales so t 
the sperms, are visible. 
each of which is almost completely filled by a large embryo having 
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two cotyledons. [ach trunk will produce many such “ flowers,” 
apparently simultaneously, since some fossil trunks show none and 
others several scores. The “ flowers”” shown are depicted with 
the whorl of * stamens ” expanded and unwithered. 

These Mesozoic cycad-like plants disclose many features which 
suggest that their ancestry is to be sought among the seed-ferns 
of the Paleozoic, and the resemblance of their so-called flowers to 
the flowers of such flowering plants as Magnolia has led some stu- 

ae 

dents to see in these Mesozoic forms the solution of that botanical 

riddie—the origin of the flowering plants. 

9. Angiosperms 

The true flowering plants appear in rather familiar forms during 

the later Mesozoic. They show a great modernization at the close 
of the Cretaceous, and the Tertiary is quite as much the Age of 
Flowering Plants as it is the Age of Mammals. Much of the 
geological history of the more familiar Temperate Zone tree genera 

is known. These are so like their ltwing descendants that there 

would be no point in preparing a transparency to illustrate them. 

Their chief interest is in the changes in distribution which they 

show, and the evidence which they furnish regarding changing 

environmental conditions, such, for example, as a wet delta forest 

in the Nubian desert in late Eocene times, or forests on the site of 

the Peruvian desert as late as Miocene time. 

There are numerous trees found in Europe at the beginning of 

the Pleistocene, such as walnuts, hickories, magnolias, and gums, 

which were exterminated on that continent by the Pleistocene Ice 

Sheets. Similarly, in North America there are present in the 
f other conti- late ‘Tertiary many genera which today are natives o 

nents, and many more, once found throughout our western states, 

but now confined to eastern Asia and southeastern North America. 

NOTE ON THE PREPARATION OF THE 
TRANSPARENCIES 

An exhibit of living plants, arranged to briefly illustrate the 
course of plant evolution from algae to flowering plants, was in- 

stalled several years ago in Conservatory House No. 2. Brooklyn 
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3otanic Garden Leaflets, Series X, No. 6, June 14, 1922, The 

‘volution Group at the Brooklyn Botanic Garden, was published 
as a guide to this exhibit, and Leaflets, Series XVI, No. 1, The 
Story of Plant Evolution, appeared April 4, 1928. 

More recently Miss Maud H. Purdy, Botanic Garden artist, 
has prepared a series of imaginary andeen views of geological 
ages, based upon illustrations of the fragments of fossil plant re- 
mains in standard publications. From these drawings the Botanic 
Garden photographer, Mr. Louis Buhle, has made the transparen- 
cies, which were put in place in June, 1932. 

aly 
plants, and make the installation unique and one of unusual educa- 

— ese transparencies supplement the evolution exhibit of living 

tional value for school classes as well as for the general public. 
The evolution exhibit and the transparencies were planned by 

Dr. Alfred Gundersen, Curator of plants. 
The Botanic Garden is pleased to acknowledge here its indebted- 

ness and grateful appreciation to the following authorities who 
rave been frequently consulted and have made constructive criti- 
cisms as the work has progressed: Prof. Edward W. Berry, Johns 
Hopkins University; Dr. Arthur Hollick, New York Botanical 

Garden; Dr. G. R. Wieland, Yale University and Carnegie Insti- 

tution of Washington; and Prof. William K. Gregory, American 

Museum of Natural History (for animals).—C. S. G 

—" 
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GENERAL INFORMATION CONCERNING THE 
ACTIVITIES OF THE BROOKLYN 

BOTANIC GARDEN 

THE BROOKLYN BoTaANIC GARDEN, established in 1910, is a de- 

partment of the Brooklyn Institute of Arts and Sciences. It is 
supported in part by municipal appropriations, and in part by 
private funds, including income from endowment, membership 
dues, special contributions, and tuitions. Its articulation with the 
City 1s through the Department of Parks. 
By an Agreement with the City of New York, the functions of 

the Garden have been defined as two-fold: first, the advancement 

of botanical science through original research; and second, the dis- 
semination of a knowledge of plants. 

The first of these activities is carried on by director, curators, 

resident investigators, fellows, and others, who devote all or a 

part of their time to independent investigation. 
The second, the dissemination of botanical knowledge, is ac- 

complished in the following ways: 

— I. By the teaching of classes— 
a. of children who come voluntarily outside of school 

hours; 

b. of children who come with their teachers from pub- 
lic and private schools for special lessons on plant 
life and closely related subjects; 

c. of adults who are interested in some phase of pure 
or applied botany, or of horticulture. 

By lectures at schools and elsewhere by the various staff — — 

members. 
III. By broadcasting. 
IV. By loan sets of lantern slides accompanied by lecture text, 

for use in the schools. 
By the distribution to schools of study material for classes 

in botany, biology, and nature study. 
By public lectures and educational motion pictures at the 

Botanic Garden. 
VIT. By maintaining labelled collections of living plants, arranged 

ly, and otherwise on the grounds 

<i 
¢ 

it 
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pes 

— systematically, ecological 
and in the Conservatories of the Garden. 

VIII. By the herbarium, containing specimens of preserved plants 
from all parts of the world. 

1 
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IX. By maintaining a reference library on plant life and related 
subjects, open free to the public daily (except Sundays 
and holidays). 

X. By the following periodicals and publications issued by the 
sotanic Garden: 

1, American Journal of Botany (Monthly, ea August 
and September ). 

2. Ecology (Quarterly). 

3. Genetics (Bimonthly). 

4. Brooklyn Botanic Garden Record, including Guides 
(Bimonthly ). 

5. Leaflets (Weekly or biweekly in Spring and Fall), 
6. Contributions (Irregular). 

7. Memoirs (Irregular). 
8. Miscellaneous : 

Syllabi of lectures. 
Guide sheets for classes. 
Announcement cards and circulars. 

Bibhographies. 
Miscellaneous books and booklets (e.g. “ The 

Plant World,” “ Flower Games ’’), ete. 

XI. By popular and technical articles in journals and the public 
press, including regular “ News Releases” concerning 
Sotanic Garden activities and events. 

XIT. By the maintenance of a Bureau of Public Information on 
all phases of plant life. 

XIII. By providing docents to accompany members and others 
who wish to view the collections under guidance. 

XIV. By cooperating with City Departments and other agencies 
in the dissemination of botanical knowledge. 

The Brooklyn Botanic Garden is also taking an active part in 
the Nation-wide movement for Scenic Preservation and legislation 
for the conservation of our native American plants. 

A brief summary and report of the public educational work of 
the Garden from 1910 to 1928, with some attempt to set forth the 
fundamental principles upon which it is based, was published in 
the Brooklyn Botanic Garden Recorp for July, 1929. On re- 
quest, copies will be sent gratis to those engaged in educational 
work. 
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BROOKLYN BOTANIC GARDEN RECORD 

VOL, XXI SEPTEMBER, 1932 No. 5 

PROSPECTUS: 1932-33 

i COOL EROSION WITH LOGALSCHOOrS 

The Brooklyn Botanic Garden aims to cooperate in every practi- 
cable way with the public and private schools of Greater New 
York in all matters pertaining to the study of plants and closely re- 
lated subjects. The purpose of the Garden in this connection is to 
supplement and enrich the school work in the way of instruction, 
demonstration, methods, study material, ete., which otherwise 

would not be available. 
Geography classes, as well as classes in nature study and botany, 

find the collection of useful plants in the economic plant house, 
and also the Japanese Garden, the Meridian Panel, and the Labelled 
Boulders, valuable adjuncts to their class work. Arrangements 
may be made by teachers of geography to have their classes study 
these collections under guidance. Illustrated lectures for geogra- 
phy classes may also be arranged for at the Garden. See, also, 
pages 264 and 265 for statements concerning the Labelled Glacial 
Boulders and the Meridian Panel of special interest to classes in 
Geography and Geology. 

The systematic collection in the main part of the Garden, where 
the living plants are arranged by orders and families, is proving 
of great value for demonstration to visiting high school and college 
classes in botany. 

A. Talks at Schools.——The principals of public or private 
schools may arrange to have talks given at the schools on vari- 
ous topics related to nature study, such as garden work with 
children, tree planting, the conservation of wild flowers, and 
Arbor Day. If an illustrated lecture is desired, the lantern and 

Zo0) 
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operator must be provided by the school, but slides will be 
furnished by the Botanic Garden. Address the Curator of Ele- 
mentary Instruction for a list of talks and for appointments. 

B. School Classes at the Garden.—(a) Public or private 
schools may arrange for classes, accompanied by their teachers, 
to come to the Botanic Garden for illustrated lectures either by 
the teacher or by a member of the Garden Staff. 

(b) Notice of such a visit should be sent at least one week 
previous to the date on which a talk is desired. Blank forms are 
provided by the Garden for this purpose. These talks will be 
illustrated by lantern slides, and by the conservatory collection of 
useful plants from the tropics and subtropics. Fall and spring 
announcements of topics will be issued during 1932-33. 

(c) The Garden equipment, including greenhouses, plant mate- 
rial, lecture rooms, lantern, and slides, is at the disposal of teachers 
who desire to instruct their own classes at the Garden. Arrange- 

ments must be made in advance so that such work will not conflict 
with other classes and lectures. For High School and College 
classes address the Curator of Public Instruction. For Junior 
High and Ilementary School classes address the Curator of Ele- 
mentary Instruction, 

(d) The principal of any elementary or high school in Brooklyn 
may arrange also for a series of six lessons on plant culture to be 

given to a class during the fall or spring. A small fee is charged 
to cover the cost of the materials used. The plants raised become 
the property of the pupils. The lessons will be worked out for the 
most part in the greenhouse, and the class must be accompanied 
by its teacher. This is adapted for pupils above the third grade. 

C. Lectures for High School, Junior High School, and 
Teachers’ Training School Students.—To supplement biology 
studies in the schools of Brooklyn, a series of late afternoon 
lectures will be held in the spring a 1933, arranged especially 
for high school students. T he subjects will be selected from 
among those in the New York Biology Syllabus, and will follow 
as Closely as possible the sequence of that outline of study. Classes 
must be accompanied by their teachers. Announcements of topics 
will be issued early in 1933, 

D. Seeds for School and Home Planting.—Penny packets of 
seeds are put up by the Botanic Garden for children’s use. In 
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the early spring, lists of these seeds, order blanks for teachers and 
pupils, and other information may be secured on application to 

the Curator of Elementary Instruction. 
EK. Conferences.—Conferences may be arranged by teachers 

and principals for the discussion of problems in connection with 
gardening and nature study. Appointments must be made in 
advance. Address the Curator of Elementary Instruction. 

F. Study and Loan Material.—To the extent of its facilities, 
the Garden will provide, on request, various algae and protozoa, 

as well as living plants, leaves and twigs, and other plant parts for 
study. When containers are necessary, as in the case of the 
algae and protozoa, they must be furnished by the school. In al! 
cases arrangements must be made by the teachers for calling for 
such material. It will greatly aid in the speed and efficiency of 
service if teachers will write or telephone a day in advance of 
sending for material. 

Messengers should call for the material at the Information 
300th on the ground floor 

lor the following material, address, by mail or telephone ( Pros- 
pect 9-6173), Miss Hester M. Rusk. 

ee ack 
Pleurococcus 

Spirogyra 
Vaucheria 

Desmids 

B aes ue-green algae: Oscillatoria and others. 
2. Types of fungi and lichens. 
3. Liverworts: Conocephalus and Lunularia. 
4. Moss plants: protonema, “ felt,” and capsules 
5. Ferns: 

Prothallia: for these a covered Petri dish or tin box 
should be sent. 

Fronds with spores. 
6. Elodea or Nitella—to show movement of protoplasm. 

Specimens loaned for exhibit: e.g., leguminous roots with 
¢ 

NI 

tubercles, plant diseases, modified leaves, demonstrations of 
Mendelism. 

CO 8. Protozoa: Paramoecium, Euglena, and others. 
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9, Sterilized nutrient agar for the study of bacteria and molds. 
This agar will be furnished in bottles; or, if teachers will 

send in their own Petri dishes, clean and dry, two weeks 
in advance, these will be filled ready for use. 

For the following material, address, by mail or telephone (Pros- 
pect 9-6173), Miss Margaret M. Dorward. 

10. Corn or sorghum stems, dried. 
11. Twigs of maple, basswood, ailanthus, and others. 
12. Simple and compound leaves. 
13. Various seeds and fruits to illustrate methods of dispersal. 

14. Geranium, Coleus, Trac varicgated green and 
white, loaned for photosynthesis experiment. 

15. Cacti, Pitcher plant (Sarracenia), Selaginella, sensitive plant 
(Mimosa pudica), Venus Flytrap (Dionaea muscipula). 
and others—loaned for demonstration 

16. Mounted specimens of leaves of trees mentioned inthe 

Syllabus of Nature Study. 

17. In spring, for school gardens, the surplus supply of see 
lings from Botanic Garden classes. 

Grade escantia 

a fata 
! 

G. Demonstration Experiments.—Tcachers may arrange to 
have various physiological experiments or demonstrations con- 
ducted at the Garden for the benefit of their classes. Communica- 
tions in regard to these matters should be addressed to the Curator 
of Public Instruction. 

Loan Sets of Lantern Slides.—Sets of lantern slides have 
been prepared for loan to the schools. Each set is accompanied 

by a short lecture text of explanatory nature. In all cases these 
sets must be called for by a school messenger and returned 
promptly in good condition, Address, by mail or telephone, Mr. 

Frank Stoll. The subjects now available are as follows. Other 

sets are in preparation. 

1. Plant Life 4. Fall Wild Flowers 

ae Sane Wild Flowers 5. Forestry (2 sets) 

rae ommon Trees 6. Conservation of Native Plants 



243 

ie BORE AW TO PUBLIC INFORMATION 

Each year hundreds of requests for information about plant life 

and gardening are answered hy the various members of the Garden 

staff, in person, or by mail or telephone. ‘These questions, many 

of them most unusual and interesting, extend into practically every 
field of pure and applied botany, and the information sought is 
gladly given wherever possible. Inquiries should be directed to 
the Curator of Public Instruction, preferably by letter. 

Determination of Specimens.—If the identification of plants 
is desired, the material submitted should, 1f possible, include an 

entire leaf, and a flower cluster (inflorescence), or at least one 

flower. The fruit is also often desirable. If diseased plants are 

concerned, a representative specimen of the part diseased should 
be submitted. 

iii“ DOGEN TRY. 

To assist members and others in studying the collections the 
services of a docent may be obtained. Arrangements shoul 
made by application to the Curator of Public Instruction one 
week in advance. No parties of less than six adults will be 
conducted. This service is free of charge to members; to others 
there is a charge of 50 cents per person. For information con- 

cerning membership in the Botanic Garden see page 3 of the 
cover of this PRospEcTUuS. 

IV. TEACHING STAFF 

MontacuE Free, Horticulturist. 

Botanic Garden, Cambridge, England, 1899-1906; Warley Place 
Gardens, England, 1906-1908; First Class Certificate, Royal Hor- 

ticultural Society, 1910; Revell Botanic Gardens, Kew (Certifi- 
cate), 1908-1912; Dept. of Floriculture, N. Y. State College of 
Agriculture, Ithaca, N. Y., 1912-1913; Instructor in Floriculture, 

School of Horticulture for Women, Ambler, Penna., 1913; Head 

Gardener, Brooklyn Botanic Garden, 1914-1920; Horticulturist 

and Head Gardener, 1920-1924; Horticulturist, 1924-. 
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ArtHur Harmount Graves, Ph.D., Curator of Public Instruc- 

tion. 

A.B., Yale, 1900; Ph.D., 1907; University of London, 1914- 

1915; Assistant in Botany, Sheffield Scientific School and Yale 
School of Forestry, 1902-1904; Instructor in Forest Botany, Yale 
chool of Forestry, 1904-1906; Instructor in Botany, Sheffield 
cientific School, 1906-1909; Assistant Professor, 1909-1914; 

Associate Professor of Biology, Connecticut College for Women, 
1916-1917; Pathologist and Collaborator, Office of Investigations 
in Forest Pathology, U. S. Department of Agriculture, 1918-; 
Curator of Public Instruction, Brooklyn Botanic Garden, 1921-. 

— 

mW 

ALFRED GUNDERSEN, Docteur de l'Université (Paris), Curator of 
Plants. 

A.B., Stanford University, 1897; A.M., Harvard University, 
1907; Docteur de l'Université, Paris, 1910; Teacher, secondary 

schools, Boston, Mass., 1898-1903; Assistant, Arnold Arboretum, 

1910-1913; Herbarium Assistant, Brooklyn Botanic Garden, 
1914-1915; Assistant Curator of the Herbarium, 1916-1919; 

Associate Curator of Plants, 1920-1924; Curator of Plants, 1924-. 

GEORGE MatrHew Reep, Ph.D., Curator of Plant Pathology. 

A.B., Geneva College, 1900; A.M., University of Wisconsin, 
1904 ; PhD., 1907; Professor of Natural Science, Amity Col- 
lege, 1900-1903 : Assistant in Botany, University of Wisconsin, 
1904-1907; Instructor, 1907; Assistant Professor of Botany, 

University of econ 1907-1912; Professor, 1912-1918; Path- 
ologist, U. S. Department of Agriculture, 1919-1920; Curator 
of Plant Pathology, Brooklyn Botanic Garden, 1921-. 

ELLEN Eppy Suaw, B.S., Curator of Elementary Instruction. 

B.S., Tufts College, 1902; Tufts Medical School, 1902; Super- 

visor of Nature Study and Head of Science Dept., High Schooi, 
Wavland and Cochituate, Mass., 1902-1905 ; Supervisor of Nature 
Study Dept., State Normal School, New Paltz, N. Y., 1905-1906, 
1907-1909; Supervisor of Nature Study, Rochester City Training 
School, 1905-1907; Lecturer in Nature Study, State Board of 

Education, New York, 1907-1910; Teacher of Nature Study, 

Winthrop College Summer School, Rock Hill, S. C., 1910-1911- 
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1912; Supervisor of Nature Study, Ethical Culture School, New 
York City, 1910-1913; Lecturer in Spring Garden Course at 
Pratt Institute Kindergarten, 1912-1916; Lecturer in Nature 
Study, State Board of Education, West Virginia, 1912; Curator 

of Elementary Instruction, Brooklyn Botanic Garden, 1913-. 

Henry K. Svenson, Ph.D., Assistant Curator of Plants. 

A.B., Harvard University, 1920; A.M., 1922; Ph.D., 1928; 
Assistant, Arnold Arboretum, 1920; Instructor in Biology, Union 

College, 1922-1925; Assistant Professor, 1925-1927; Assistant in 
Gray Herbarium, Harvard University, 1928-1929; Editorial 

Work on Biological Abstracts, 1929; Assistant Curator of Plants, 
Brooklyn Botanic Garden, 1930-. 

RatepH Hoir CnHeney, Sc.D., Resident Investigator (Economic 
Plants). 

B.S., Boston University, 1918; A.M., 1919; M.S., Harvard, 

1922; Sc.D., 1923; Assistant in Zoology, Radcliffe College, 1921; 

Assistant in Botany, Harvard, 1922; Instructor in Zoology, West- 

ern Reserve University, 1923; Assistant Professor of Biology, 
New York University, 1924-1929; Professor of Biology and 
Chairman of the Biology Dept., Long Island University, 1929-; 
Resident Investigator, Brooklyn Botanic Garden, 1931-. 

Marcaret Maxwert Dorwarp, A.B., Acting Assistant Curator 
of Elementary Instruction. 

A.B., Smith College, 1927; Assistant in Botany, Smith College, 

1928; Instructor, Brooklyn Botanic Garden, 1930; Acting Assist- 
ant Curator of Elementary Instruction, Brooklyn Botanic Garden, 
1930- 

H. Dorotuy JENKINS, A.B., Instructor. 

A.B., Mt. Holyoke College, 1927; Assistant, Newark Museum, 

1929-1930; Instructor, Brooklyn Botanic Garden, 1930-. 

Frances M. MIner, A.B., Instructor. 

A.B., Smith College, 1927; Local Director, Elmira Council Girl 

Scouts, Elmira, N. Y., 1927-1930; Director, Elmira Girl Scout 

Camp, 1928-1930; Instructor, Brooklyn Botanic Garden, 1930-. 
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Hester M. Rusk, A.M., Instructor. 

A.B., Columbia University, 1912; A.M., 1917; Instructor it 

Botany, Nebraska University Agricultural High School, 1913- 
1915; Assistant in Botany, Barnard College, 1915-1918; Instruc- 
tor, 1918-1920; Technical Assistant, New York Botanical Garden, 

1920-1926 ; Curatorial Assistant, Brooklyn Botanic Garden, 1926- 
1927; Instructor, 1928— 

~ 

V. COURSES OF INSTRUCTION 

Courses of instruction are offered in Botany, Gardening, and 
7) >? 

Nature Study, and are divided into 4 classes: 

A, For members and the general public (“ A” courses, p. 247) 
B. For teachers (“ B” courses, p. 250) 

C, For children (“C” courses, p, 253) 
D. Other courses of a special nature (“ D”’ courses, p. 255) 

No course will be given when less than ten persons apply for 
registration. Since registration in many of the courses is re- 

stricted to a fixed number on account of the limited space avail- 
able in the greenhouses, and for other reasons, those desiring to 
attend are urged to send in their application for enrollment and the 
entrance fee to the Secretary, Brooklyn Botanic Garden, several 
days in advance of the first exercise. This avoids delay at the be- 
ginning of the first exercise, ensures a place in the course, and 
enables the instructor to provide adequate material for the class. 

The following equipment is available for the courses: 
1. Three Classrooms (in addition to the Boys’ and Girls’ Club 

Room in the Laboratory Building), equipped with stereoscopes 
and views, a stereopticon, plant collections, economic exhibits, 
models, and other apparatus and materials for instruction. 

Two Laboratory Rooms, with the usual equipment for plant 
study. 

Three Instructional Greenhouses, for the use of juvenile as 

1 as adult classes, for instruction in plant propagation and 
related subjects. 

Loe we 

4. The Children’s Garden, on a piece of land about three- 
quarters of an acre in extent, in the southeast part of the Botanic 
Garden, divided into about 150 plots which are used throughout 
the season for practical individual instruction in gardening. 
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5. The Children’s Building, near the north end of this plot, con- 

taining rooms for conferences and for the storage of tools, seeds, 
notebooks, special collections, etc. 

6. The Auditorium, on the ground floor, capable of seating 570 
persons, and equipped with a motion-picture machine and _ stere- 
opticon, and electric current, gas, and running water for experi- 
mental lectures. 

In addition to these accommodations, the dried plant specimens 
in the herbarium, the living plants in the conservatories and 
plantations, and the various types of gardens are readily accessible 
while the main library and children’s library, which contain a 
comprehensive collection of books on every phase of gardening 
and plant life, may be consulted freely at any time. See also 
pages 259-265 

A. Courses for Members and the General Public 

Although the following courses are designed especially for 
Members of the Botanic Garden, they are open to any one who 
— das a general interest in plants. Teachers are welcome. Unless 
otherwise specified, these courses are free to members; * for others 

a fee is required, as indicated. In courses where plants are raised, 
these become the property of the class members. 

A13. Flowering Plants of Greater New York: Fall Course.— 
Four sessions. Field identification of the flowering plants of 
Greater New York, with special reference to fall-flowering species 
and methods of seed dispersal. Class limited to 30 members, taken 

t the order of application. Fee, $4.00. Saturdays, 2:30 p.m., 
eres 24 to October 15. Dr. Svenson and Miss Rusk. 

A19. Ornamental Shrubs: Fall Course.—Six outdoor trips 
in the Botanic Garden and in Prospect Park for the purpose of 
becoming acquainted with the common species and varieties of 
cultivated shrubs. This is a continuation of the spring course. 
Class linuted to 20 members, taken in the order of application. 
Fee, $5.00. Tuesdays, 4:10 p.m., October 4 to November 15. 
(Omitting November 8.) Dr. Gundersen. 

* For information concerning membership in the Brooklyn Botanic Garden 
consult the third page of the cover of this Prospectus. 
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A5. Trees and Shrubs of Greater New York: Fall Course.— 
ight outdoor lessons in the parks and woodlands of Greater New 
York on the characteristics of our common trees and shrubs, both 

native and cultivated, emphasizing their distinguishing features 

in the winter condition. Fee, $8. Saturdays, 2:30 p.m., October 
8 to December 3. (Omitting November 26.) The first lesson 
(October 8) will be given at the Brooklyn Botanic Garden. 

Dr. Graves. 
A20. Advanced Course in Gardening.—Ten lessons. This 

course presupposes a knowledge of the elements of gardening 
equivalent to that contained in courses Al and A25. It consists 
of lectures illustrated with lantern slides and living material, and 
includes frequent tours in the Botanic Garden where the various 
types of gardens and other subjects of the lectures will be demon- 
strated. The subjects treated are as follows: 

Oct. 26. Water Gardens 
Nov. 2. Rock Gardens 

™ 9. Roses 
“16. Perennial Gardens 

“30. Trees and Shrubs 
Dec. 7. Iris—Dr. Reed 
“14. Insect Pests 
“21. Plant Diseases—Dr. Reed 

an. 4. Plant Breeding—Dr. Reed 
“11. Plant Propagation 

Fee for members of the Garden $5; for non-members $15. 
Wednesdays, 11 a.m. to 12:30 p.m. October 26 to January 11. 
(Omitting November 23 and December 28.) 

Mr. Free and Dr. Reed. 
Al. Plants in the Home: How to Grow Them.—I*ive talks 

with demonstrations. Practice in potting, mixing soils, making 
cuttings, ete. This course deals with the principles to be fol- 
lowed in raising plants. The members of the class have the privi- 

lege of keeping the plants they have raised. On account of re- 
stricted space in the greenhouse, this class must be limited to 40. 
Registration according to the order of application. Fee, $6 (in- 
cluding laboratory fee). Fridays, 11 a.m., October 28 to December 
2. (Omitting November 25.) Mr. Free. 
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A23. Flower Arrangement.—Five sessions. This includes 
a discussion of color and color harmony, and the scientific prin- 
ciples on which they are based, and the choice of containers suit- 
able for particular combinations. Three sessions on the principles 
of flower arrangement employed by the Japanese are included. 
Problems are worked out by the class. Tuesdays, 11 a.m., Janu- 
ary 3 to 31. Fee, $6. Miss Mary Averill, Mrs. William H. Cary, 
NY — iss Maude Mason. 

A24, The Child and His Garden.—A course planned along 
the lines of modern, progressive education. It is designed par- 
ticularly for parents, with their children, but is open to any adult. 
A definite project is discussed each week, and the points involved 
are demonstrated by a model class of children. Any member of 
the class may request a place for a child in the demonstration 
group. These requests should come in early, as not more than 
eighteen children will be used each time. The age limits for the 
children are from eight to thirteen years, inclusive. Plants raised 
become the property of the child. 

Jan. 7—How nature produces her children (Experiments). 
Jan. 14—How boys and girls may help nature (Greenhouse). 
Jan. 21—How to start plants from seed (Greenhouse). 
Jan. 28—What a flower means. (Demonstration. Lessons 

in pressing and mounting flowers in preparation 
for summer vacation work.) 

Feb. 4—How to start a little garden. (Choice of desert 

garden, woods garden, or rock garden.) 
This course has been arranged as an educational ey and 
iy not open to the general public. Tiss Shaw. 

A25. The Fundamentals of Gardening.—A course in first 
principles, designed for those who have had little previous experi- 
ence but who desire to carry on practical work in their own gar- 
dens. The lessons are as follows: 

Jan. 25. Preparation and improvement of the soil. Mr. 
Erect 

Feb. 1. Pruning trees and shrubs. Mr. Free. 

Feb. 8. Transplanting trees and shrubs. Mr. Free. 
Feb. 15. Seed sowing in the greenhouse. Miss Shaw. 
March 1. Pricking out seedlings in the greenhouse. Miss 

Shaw. 
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March 8. Combining perennials and annuals in the small 
garden. Mr. 

Fee, $7 (including laboratory fee). Wednesdays, 11 a.m., Janu- 
ary 25 to March 8. (Omitting February 22.) 

Mr. Free and Miss Shaw. 

A9. Trees and Shrubs of Greater New York: Spring Course. 

—Ten outdoor lessons in the parks and woodlands of Greater 

New York, the principal object being to gain a ready acquaintance 

with the common trees and shrubs of the eastern United States, 

which are well represented in this region. The species are con- 

sidered in systematic order, and the features pointed out by which 
they may most easily be recognized; also their habits, rate of 

growth, economic value and use, methods of planting and propaga- 

tion ; importance 11 in forestry, horticulture, i landscape art. fee, 
S70... Saturdays, 2130 pan.,..april dt to Janes, Dr, Graves. 

A8. Plant Families.—Iight outdoor lessons in the Botanic 

Garden, taking up the structure and possible lines of evolution 
of flowers and the characteristics of the more important plant 

families, such as the Magnolia, Buttercup, Mustard, Pink, Rose, 

Plum, Apple, Geranium, Mallow, Carrot, Dogwood, Heath, Potato, 

Figwort, Mint, and Composite Families. Fee, $8. Two divisions, 
Tuesdays: Division I, 11 a.m.; Division II, 4:10 p.m., April 11 to 

June 6. (Omutting May 30.) Dr. Gundersen. 

All. Flowering Plants of Greater New York: Spring 

Course.—A field course of eight sessions in the parks and wood- 
lands of Greater New York. The common native and naturalized 
wild flowers are studied as they come into flower, and their dis- 
tinguishing features pointed out. Class limited to 30 members, 

taken in the order of application. Fee, $8. Saturdays, 2:30 p.m., 

April 22 to June 10. Dr. Svenson and Miss ace 

ft. 

B. Courses for Teachers: Given in Cooperation with the 
Brooklyn Teachers Association 

These courses have been accepted by the Brooklyn Teachers As- 
sociation, and appear in its Syllabus of Courses. On satisfactory 
completion of each course, the student is awarded a certificate by 
the Brooklyn Teachers Association, in cooperation with the Brook- 
lyn Botanic Garden. The courses are also accepted by the New 
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York Board of Education for credit toward higher teaching 
licenses, one credit being granted for each 15 hours (with the ex- 
ception of “B8, Plant Culture”). Credits may also be used 
toward advanced standing in colleges or universities. Through 
an agreement made in January, 1931, with Long Island University, 
undergraduate credit for these courses will be allowed toward 
fulfilling the requirements for a university degree, provided the 
admission requirements at the University and the laboratory re- 
quirements have been fulfilled. Nature materials used in the 
courses, and plants raised become the property of the student. 

Members of the Garden are entitled to a 50 per cent. discount 
from the regular fee for all ““B” courses; from other persons 
the indicated fee is required. No course will be given when less 
than ten persons apply. 

Bl. General Botany.—A two-vear course, of thirty sessions 
each year, on the structure and functions of plants. The 
first. year (A) is spent on seed plants. The second year (B) 
the lower groups are dealt with—bacteria, algae, fungi, lichens, 
mosses, ferns, their life histories and relationships. Optional 
laboratory work each week with the compound microscope. 
For the year 1932-33 the first half of the course (A) will be 
taken up. The first half is not a prerequisite for the second. 
Students may elect either or both parts of the course, which are 
given in alternate years. Fee, $10 each year. Laboratory fee, $5. 
Thursdays, 4 p.m., beginning September 29. Miss Rusk. 

B10. Trees and Shrubs of Greater New York.—Eighteen 
essons in the parks and woodlands — sessions. A course of outdoor 

of Greater New York, the principal object being to gain a ready 
acquaintance with the common trees and shrubs of the eastern 
United States, which are well represented in this region. The 
species are considered in systematic order, in both winter and sum- 

mer conditions, and the features pointed out by which they may 
most easily be recognized. ‘Two credits are given for this course. 
Fee, $15. Saturdays,.2:30 p.m., October 8 to December 3 (omit- 
ting November 26) ; and « es 1 to June 3 inclusive. 

. Graves and Miss Vilkomerson, 

B2. Nature Study. ee sessions. ‘This course is based 
on the New York City outline of nature study for grades three to 
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six inclusive. Mounts, charts, and diagrams are made. The stu- 
dent becomes familiar with actual material. The course is en- 
tirely practical, work being done in both field and laboratory. 
Fee, $15. Tuesdays, + p.m., beginning September 27. 

Miss Shaw and Miss Miner. 
B3. Principles of Agriculture and Horticulture—Thirty 

sessions. This course is especially helpful to teachers. The prin- 

ciples of horticulture are considered and applied in a practical way 
through greenhouse, laboratory, and lecture work. The green- 
house work includes the following subjects: plant propagation by 
means of bulbs, rhizomes, roots, seeds, etc.; the care of the green- 

house; house plants; window-box materials; fertilizers. Insect 

— and fungous pests, grafting, and pruning are also included from 
both a practical and a theoretical point of view. Class limited to 

60 members. Fee, $15. Wednesdays, 4 p.m., beginning Sep- 
tember 28, Miss Shaw and Miss Dorward. 

B7. Greenhouse Work.—Thirty sessions. .\ course for those 
interested in indoor and outdoor gardening. Lessons in repotting 
ferns; forcing blooming plants; methods of propagation; insect 
pests and plant diseases; making dish gardens; preparing for the 

outdoor garden. Most of this work is carried on in the green- 

houses. Emphasis will be laid on problems of a practical nature. 
Lainuted to those who have taken B3 and planned to follow. this 
course. ee, $15. Tuesdays, + p.an., beginning September 27. 

Mr. Free and Miss Dorward. 
B8. Plant Culture.—.\ course of fifteen weeks duration for 

those who have taken B3 and BZ. Work entirely in the green- 

house. No board of Education credits are given for this course. 
Fee, $15. Thursdays, 4 p.m., beginning October 20. Miss Shaw. 

B4. Educational Principles of Children’s Gardening and Na- 
ture Study.—Fifteen sessions. In this course special stress 
will be laid on nature study and gardening problems in the schools 

of the City. This forms a thirty week course with B5. Fee, 
$7.50. Mondays, + p.n., beginning September 26, Miss Shaw. 

B5. Children’s Garden Practice.—Iifteen sessions. This 
course is entirely practical and includes all the outdoor work of the 
student in his own garden, applying the principles of agriculture 
and gardening, and work with children in the garden. ‘This forms 
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a thirty week course with B4. Fee, $7.50. Mondays, 4 p.m., 

beginning February 6. Miss Shaw and Miss Jenkins. 

B9. Economic Plants.—Thirty sessions. The most impor- 

tant economic plants of the world are considered—their history, 

culture, formation of their useful products, and the extraction 

and preparation of the latter by man. Herbarium specimens and 

other material, as well as living plants in the conservatories and 

plantations of the Garden will be used for demonstrations. Be- 

cause of its practical applications, this course will be of especial 

value to teachers. Fee, $15. (Not offered in 1932-33.) 
Dia Gheney. 

C. Children’s Courses 

The following courses are open to all boys and girls. Enroll- 

ment in these courses entitles the boy or girl to membership in 

the Boys’ and Girls’ Club of the Brooklyn Botanic Garden. 

Papers, by members of the Club, on various botanical and horti- 

cultural subjects, are read at the meetings, and the speakers are 

then entitled to a silver pin, providing they have satisfactorily 

completed work for their bronze medal and have received it. For 

information concerning Children’s Room, the Children’s Building, 

and the Children’s Garden, see page 262. 

C1. Fall Greenhouse Work.—The following courses are 

given for boys and girls interested in greenhouse work and _ bot- 

anical nature study. The fee 1s ten cents. 
Miss Dorward, Miss Jenkins, and Miss Miner. 

Class A.—Open to boys and girls from eight to twelve years 

ald. Saturday mornings at 9:15. October 22 to December 17. 

Class B.—Open to boys and girls twelve years of age and over. 

Saturday mornings at 10:00. October 22 to December 17. 

C2. Special Activities—Special work as applied to green- 

house and garden activities. Members for this class will be se- 

~ 

lected from honor students in the fall courses. Work is open only 

to boys and girls fourteen years old and over. No fee. Given 

in January and February, 1933. © Miss Shaw and Miss Dorward. 

C3. Preparation for the Outdoor Garden.—The following 

classes are open to boys and girls during the spring of each year. 

The courses are planned for a better understanding of plant life 
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and so that the outdoor garden may become a more intelligent 
piece of work. On account of limited space in the Children’s 
Greenhouse, classes are limited to twenty. The fee for each is 
fifteen cents to cover the cost of material. 

Miss Dorward, Miss Jenkins, and Miss Miner. 
Class A.—Open to boys and girls from eight to twelve years 

old. Saturday mornings at 9:15. February 25 to April 29, 
Class B.—Open to boys and girls twelve years of age and over. 

Saturday mornings at 10:00. February 25 to April 29. 
C4. Advanced Work for Older Boys and Girls——How to 

raise plants, mix soils, transplant, start seedlings for outdoor 
gardens, etc. Boys and girls who have taken spring courses under 
C5 are eligible for advanced work. The fee for the course is 
twenty-five cents. ach student may take home his plants and 
seedlings. This course is open to both boys and girls over twelve 
years of age. Saturday mornings at 9:30, February, 1933, 

Miss Dorward. 
C5. The Beginners’ Outdoor Garden.—Open annually to 90 

boys and girls who carry on their projects in gardening on plots 
S ft. by 10 ft. No person is eligible for a garden who has not 
been a member of spring classes. Iee, twenty-five cents. Satur- 
day mornings, 9-12, May 13 to October 7. 

Miss Shaw and Assistants. 
C6. The Advanced Outdoor Garden.—Open to 75 boys and 

girls who have had several seasons in the Beginners’ Garden (C5). 
All candidates must have been in spring classes. Fee, fifty cents. 
Saturday mornings, 9-12, May 13 to October 7. 

Miss Jenkins and Assistants. 
C7. Junior Garden Assistants.—Open to older boys and girls 

or to those who have mastered Courses C2 and C4. Size of plot 
10 ft. by 15 ft. Registration date: May 7. No fee. 

Miss Jenkins. 
C9. Nature Study for Boy Scouts, Girl Scouts, Camp Fire 

Girls, Scout Leaders, and Others.—Short courses of at least 

four periods each, with talks, demonstrations, and field trips in the 
grounds of the Botanic Garden and Prospect Park to study trees, 
shrubs, etc. The instruction and schedule dates will be adapted 
to meet the needs of the various groups that apply. Open only to 
groups of at least ten persons. Hours to be arranged. No fee. 

Dr. Graves, Miss Miner, and Assistants. 

_— 
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C10. Special Work for High School Pupils—A course in 

gardening or greenhouse work adapted for high school pupils. 

Classes to be arranged for by the high school teacher. fee for 

materials used. Miss Shaw and Assistants. 

— 

D. Course for Student Nurses 

D1. General Botany With Special Reference to Medicinal 

Plants.—A course of 10 spring and 10 fall conferences, demon- 

strations, and field trips for student nurses. The general prin- 

ciples governing the life of plants, as well as the use and care of 

flowers and potted plants in the sick room will be considered. 

Special attention will be paid to the identification of officinal plants 

in the field. Hours to be arranged. WNo fee. Dr. Graves. 

E. Consultation and Independent Investigation 

1. Consultation 

Consultation and advice, and the facilities of the laboratories, 

library, and herbarium are freely at the service of members of the 

Beene Garden and (to a limited extent) of others with special 

problems relating to plants or plant products, especially in the 

following subjects: 
1. Plant diseases (phytopathology) and classification of 

fungi (mycology). Wee wced: 

2. Plant geography (phytogeography) and ecology. 
Di ovenson. 

3. Classification and identification of flowering plants (sys- 

tematic botany). Special groups studied in the Garden, supple- 

uaa by herbarium studies. Dr. Gundersen. 

. The growing of cultivated plants and their arrangement; 

fe their adaptation to soils, climate, and other factors (horticul- 

ture and gardening). Nis Bit ee: 

2. Investigation * 

For the following research courses, open to those properly quali- 

fied for independent investigation, there is a charge covering all 

* Courses of graduate rank offered by the Botanic Garden, when approved 

by the Faculty of the Graduate School of New York University, are listed 



256 

expenses, including laboratory fee, of $30 for each full course of 
100 credit hours, and $20 for each half course of 50 credit hours. 

E6. Research in Mycology and Plant Pathology.—Inde- 
pendent investigation of problems relating to fungi and fungous 
diseases of plants. Dr... Reed. 

E8. Research in Forest Pathology.—Independent investiga- 
tion of the diseases of woody plants. Dr. Graves. 

E9. Research in Systematic Botany of the Flowering Plants. 
Dr. Gundersen and Dr. Svenson. 

VI 

MISCELLANEOUS 

Press Releases 

In order to keep the public informed of events at the Garden, 
news items are sent at fairly regular and frequent intervals to the 
metropolitan dailies and to many of the suburban papers. They 
are also mailed, as issued, to members of the Board of Trustees 
and the Woman’s Auxiliary. These news releases consist of an- 
nouncements of the periods when the principal floral displays are 
at their best, of the acquisition of new plants, the blossoming of 
rare species, improvements in the plantations, the installation of 
new collections and exhibits, the results of research and explora- 
tion, etc. The commencement of the various public courses, as 

well as public lectures and meetings of various societies at the 
Garden, are also announced through the public press. 

Circulars of Information 

Circulars descriptive of the various courses and lectures are dis- 
tributed, without charge, according to a regular mailing list which 
includes all the libraries and schools of Greater New York, Botanic 
Garden members, and others. Requests to be placed on this mail- 
ing list should be addressed to the Curator of Public Instruction. 

as courses in the Graduate School, and are given the same credit as other 
graduate courses. Properly qualified students who take these courses may 
present them in satisfaction of the requirements for advanced degrees given 
by the University. Graduate credit has also been allowed elsewhere for 
such advanced work done at the Garden, 

jay 
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Popular Publications 

Leaflets—The publication of the Brooklyn Botanic Garden 

Leaflets commenced in 1913. Approximately ten numbers—some- 

times more—constitute a Series, one series being issued each year. 

The current series is Number XX. At the end of every four 

years, for convenience in binding, a table of contents of the Leaflets 

pub 
The purpose of the Leaflets is primarily to give announcements 

concerning flowering and other plant activities to be seen in the 

Garden near the date of issue, and to present popular information 

about plant life in general for teachers and others. The Leaflets 

are free to members of the Garden and (on request) to teachers 

in the schools of Greater New York. For others, the subscrip- 

tion is 50 cents per year, or 5 cents a number (4 pages) ; double or 

— ished during the four year period is issued. 

— 

triple numbers (8 or 12 pages) at the same rate. 

Besides the Leaflets, numerous popular articles on various 

phases of plant life and gardening are written by members of the 

staff for publication in periodicals and newspapers. 

The Plant World—By C. Stuart Gager. A popular intro- 

duction to the more interesting facts concerning the plant life of 

the earth, and the importance of plants in our daily lives. 136 

pages; 79 illustrations. Price 75 cents. On sale at the Informa- 

tion Desk and Entrance Gates, and — yy mail, 

Guide Books, Maps, and Souvenir Postcards of the Garden 

During the last few years, Guide Books have been published 

from time to time, as special numbers of the Brooklyn Botanic 

Garden Record, based upon and explaining various Botanic Garden 

features and exhibits. 
Each of these publications is more than a guide to an exhibit; it 

is an elementary treatise on the general subject illustrated by the 

Garden feature or exhibit. In this way the Guides have value 

even for those who may not be able to visit the Botanic Garden. 
an 

— 1e following numbers have been published: 

Guide No. 2. Gardens within a garden: A general guide to the 

grounds of the Brooklyn Botanic Garden. By C. Stuart Gager. 

May, 1929. 36 pages, 16 illustrations anc 

Out of print. 
oo, imap. ieiicew2 oecelts: 
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—, 
Guide No. 3. The story of our metate: A chronicle of corn. 

by I. W. Hodge. November, 1929. 25 pages, 14 illustrations. 
Price, 25 cents. 

Guide No. 4. The Japanese Garden of the Brooklyn Botanic 
Garden. By Bunkio Matsuki. July, 1930. 38 pages, 20 illustra- 
tions. Price, 35 cents; by mail, 40 cents. 

Guide No, 5. The Rock Garden of the Brooklyn Botanic Gar- 
den. By Montague Free. May, 1931. 55 pages, 28 illustrations. 
Price, 35 cents; by mail, 40 cents. 

Guide No. 6. Japanese potted trees (Hachinoki). By Bunkio 
Matsuki. November, 1931. 16 pages, 11 illustrations. Price, 
35 cents; by mail, 40 cents. 

Guide No. 7. The story of our boulders: Glacial geology of 
the Brooklyn Botanic Garden. By C. Stuart Gager and Ernst 
Antevs. May, 1932. 43 pages, 22 illustrations. Price, 35 cents: 
by mail, 40 cents. 

Guide No. 8. The story of fossil plants. Guide to the eight 
transparencies in Conservatory House No. 2. By Edward W. 
Berry. July, 1932. 29 pages, 8 illustrations. Price, 35 cents; 
by mail, 40 cents. 

These Guides are mailed free, as published, to members of the 

Garden, Similar guides are in preparation and will be published 
from time to time. 

Al detailed map of the Garden, showing not only the various 
types of gardens included in the Botanic Garden area, but espe- 
cially the location of the various orders and families in the Sys- 
tematic Section, is appended to the General Guide. Copies are 
on sale at 5 cents each 

“l colored picture map of the Garden, 7% x 3% feet, designed 
and executed by Miss Helen Sewall, is on view in the Laboratory 

Building. This map was presented to the Garden at the Annual 
Spring Inspection, May 14, 1929, as a memorial to the late Dr. 
Glentworth R. Butler by members of the Woman’s Auxiliary and 
other friends of Dr. Butler. Photographs of this map (in black 
and white, 644 x 414 inches) may be had at 20 cents each. 

Souvenir postcards, in colors, may be had at 15 cents a set (6 
cards) ; two for 5 cents; 3 cents each. The subjects are: Scene 
in the Children’s Garden; The Brook; Daffodils in the Lawn; 

{ary 

— 
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The Lake; Children’s Building and Formal Garden; The Rock 

Garden (Waterfall and Iris) ; The Japanese Garden (Wisteria) ; 

Inflorescence of Sago Palm. 

Orders for guide books, maps, and souvenir postcards, ac- 

companied by remittance, should be sent to The Secretary. These 

articles may also be obtained at the Information Desk in the 

Laboratory Building, and at the [entrance Gates. 

VII 

ORE RA EDUCATIONAL -BEATURES 

Plantations 

The plantations comprise the following sections: 

—" 

bo 

— bo 

Loe 
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General Systematic Section (trees, shrubs, and herbaceous 

plants parece according to orders and families). 

Local Flora (native wild flower garden). Arrangement 

nee 
Ecologic Garden. 
Rock Garden. 
Japanese Garden. 
Xose Garden. 
Tris Garden. 
Water Gardens (Lake, Brook, Swamp, Bog, Pools). 

Children’s Garden. 
Shakespeare Garden. 
Horticultural Garden. 
Conservatory Plaza (Peeonies, Water Lilies, Hollyhocks). 

Laboratory Plaza (Magnolias). 

14. Experimental Garden. 
iby, Nursery. 

As noted under Docentry, arrangements may be made for view- 

ing the plantations under guidance. They are open free to the 

public daily from 8 a.m. until dusk; on Sundays and holidays from 

10 a.m. until dusk. 
Flower Days 

In order to afford members of the Garden and friends whom 

may invite, an opportunity to see, under expert guidance. they 
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some of the most conspicuous and interesting floral displays of 
the Garden; to assist them toward solving some of their own 
gardening problems; and to enable them to meet for discussion, 

pt a series of special days, called Flower Days, was inaugurated in 
1927, The dates selected are those in which the particular flowers 
furnishing the theme for discussion are in their prime. Up to and 
including 1932 the following “ Days” have been observed: 

Crocus Day Rose Garden Day (June) 
Daffodil Day Water Garden Day 
Tulip Day all Rose Garden Day 
Rock Garden Day Canna Day 
Japanese Garden Day Chrysanthemum Day 
Iris Day 

On each of these occasions a specialist gives an illustrated talk 

— 
on the flower of the Day, followed by a tour of inspection of the 
Howers in bloom on the grounds of the Garden. The speakers are 
either members of the Garden staff who have made a special study 

of the flowers in question, or invited experts in their breeding or 
growing. During the outdoor inspection, members may discuss 
with the leader questions of desirable varieties, culture, disease, etc. 
Qn the return to the Laboratory Building, tea is served. The ex- 
ercises commence at 3:30 pan. These Flower Days have increased 
in popularity each year. The total attendance on the six Days 
last year was nearly 900. 

Conservatories 

The Garden conservatories contain a collection of tender and 
tropical plants. Of special interest for teachers of nature study 
and geography are the following useful plants from the tropies 
and subtropics: banana, orange, lemon, lime, kumquat, tamarind, 

West Indian cedar (the source of the wood used for cigar boxes), 
cucalyptus, Manila hemp, sisal, pandanus (source of the fiber used 
for making certain kinds of fiber hats), fig, grapevines from 

north and south Africa, date palm, coconut palm, chocolate tree, 
coffee, tea, ginger, bamboo, mahogany, balsa, cocaine plant, black 

pepper, annatto (used in coloring butter and cheese), cardamom, 
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olive, pomegranate, logwood, durian, mango, sugar cane, avocado 
(so-called “ alligator pear”), West Indian and other rubber plants, 
banyan, religious fig of India, and numerous others. 

It may be of interest to teachers that the nine extant genera of 
cycads are now represented in House 12. To reach the Cycad 
House take the first door to the left after entering the central or 
Economic House and pass through to the end house. 

The Conservatories are open April 1 to October 31, 10 a.m— 

4:30 p.m. (Sundays, 2-4:30) ; November 1 to March 31, 10 a.m.- 

4+ p.m. (Sundays 2-4) 

Herbarium 

The Garden herbarium consists at present of about 200,000 
specimens, including phanerogams, ferns, mosses, liverworts, 
lichens, parasitic and other fungi, algae, and myxomycetes. This 
collection may be consulted from 9 a.m. until 5 p.m. by those inter- 
ested, and specimens submitted will be gladly identified. 

Library 

The rapidly growing library of the Garden comprises at present 
more than 17,000 volumes and more than 13,0090 pamphlets. This 
is not a circulating library, but is open free for consultation to all 
persons daily (except Sundays and holidays) from 9 a.m. until 
5 p.m. (Saturdays, 9 to 12). More than 900 periodicals and 
serial publications devoted to botany and closely related subjects 
are regularly received. These include the transactions of scien- 
tific societies from all quarters of the globe; the bulletins, mono- 
graphs, reports, and other publications of various departments of 
the United States Government, as well as those of foreign govern- 

ments, and of all state agricultural experiment stations and agricul- 
tural colleges; the publications of research laboratories, universi- 
ties, botanic gardens, and other scientific institutions of the world, 
as well as the files of independent journals devoted to the various 
phases of plant life. The library is specially rich in publications 
of foreign countries and has a growing collection of incunabula 

— 

and other pre-Linnean works. 
Bibliographical assistance is rendered to readers by members of 

the Library staff. 
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Laboratory Building 

The Laboratory Building contains (besides offices of administra- 
tion and the Library and Herbarium mentioned above) four lab- 
oratory rooms, a culture room, three classrooms with stereopticon 
and other equipment for instruction, a room for the installation of 
temporary exhibits, six private research rooms, and an auditorium 
seating about 570 and equipped with motion picture machine, 
stereopticon, and lecture table supplied with water, gas, and elec- 
tric current for lectures involving experimental work. 

Instructional Greenhouses 

A range of three greenhouses, each about 20 x 30 feet, is pro- 
vided for the practical instruction of children and adults in plant 
propagation and other subjects. 

Children’s Room 

A gift of $1,500 in 1921 from Mrs. Helen Sherman Pratt, 
supplemented in 1923 by a further gift of $500 from Mr. George 

. Pratt, has made it possible to provide a beautifully decorated 
room for the use of the Boys’ and Girls’ Club. Any boy or girl 
who is enrolled, or has been enrolled, in any of the children’s 
classes at the Garden is eligible for membership in this club, which 
now numbers about 1,000 active members. The room contains 
shelves for a nature-study library, of which a nucleus has already 
been secured, and 1s equipped with stereoscopic views, photographs, 
and preserved and living specimens of plant life, for the instruction 

and entertainment of boys and girls. The room is open free to all 
children. Contributions of specimens and of books on nature 
study and closely related subjects will be most welcome. 

Children’s Building 

This is located in the northern part of the Children’s Garden 
plot and contains a conference room, and rooms for the storage of 

garden tools and implements. The furniture in the conference 
room was a gift from Mrs. James H. Post. Various collections 
of plants, seeds, and insects of economic importance in the garden 
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are accessible here for consultation by the children. A garden 
library, a gift of friends, has been added. North of the Chil- 

dren’s Building is a plot planted to ornamental shrubs and _ her- 
baceous perennials for the instruction of the children. 

Children’s Garden 

A plot of about three-quarters of an acre in the southeast part 
of the Botanic Garden is devoted to the theoretical and practical 

instruction of children in gardening. The larger part of this area 
is laid out in garden plots which will accommodate about 200 
children. 

Rose Garden 

The Rose Garden, occupying about one acre in the northwest 
part of the Botanic Garden, was formally opened to the public 
on Sunday afternoon, June 24, 1928. This garden was made 
possible by a gift of $10,000, later increased to $15,000, from Mr. 
and Mrs. Walter V. Cranford, of Greenwich, Connecticut. 

The general plan of the Garden is as follows. At the north 

end, entrance is gained through a Doric pergola. Three parallel 

rows of beds extend to the southward from the pergola, as far 

as the pavilion. In the central row of beds, varieties of hybrid 

perpetuals have been planted along with many of the small 

polyantha type; each of the two side rows contains varieties of 

hybrid teas. In the location of these varieties the older forms 

appear at the beginning, near the pergola, the most recent produc- 
tions near the pavilion, with the intermediate forms in chrono- 

logical sequence between. Varieties of pillar and post roses are 

planted at regular intervals, on suitable supports, in the beds, with 

standards between the beds of the side rows. ne trellis sur- 

rounding the garden, and also the pergola and pavilion, furnish 

support for climbing roses, while the marginal beds along the 

trellis are for wild species and their derivatives. South of the 

pavilion, three additional beds are devoted to historical roses, 1.¢., 
those mentioned in ancient literature, and to roses of commercial 

—" 

use. 
The Rose Garden is open to the public from 1 to 5 on week- 

day afternoons, except holidays. Children are admitted only when 
accompanied by responsible adults. 
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Japanese Garden 

The Japanese Garden, first opened to the public in 1915, was a 
gift to the Botanic Garden from Mr. Alfred T. White, “ the father 
of t 
r 

— 1e Botanic Garden.” Designed by the Japanese architect, Mr. 
*. Shiota, 1t represents truly the Japanese idea of a garden. From 

the tea house (near the east entrance) one can see the machiai or 

“rest house,” the island with the drum bridge, bronze storks, stone 
and wooden lanterns, the waterfalls, and the wooden Torii standing 
in the lake. For details and explanations of the meaning of the 
various features see “The Japanese Garden of the Brooklyn Bot- 
amc Garden": Guide No. 4. (Brooklyn Botanie Garden Record 
19; 197-234. July, 1930.) 

Non-Botanical Educational Features 

Meridian Panel.—In 1931 there was placed in the paved walk 
in front of the main west entrance to the Laboratory Building a 
Terrestrial Position Panel, briefly referred to as the “ Meridian 
Panel.” This panel, of black Italian marble terrazzo, is 21 feet, 
2 inches long, and 5 feet wide. It contains a brass strip 20 feet 

—_ long and % inch wide laid along the geographical meridian, the 
location of which was accurately determined by Mr. Weld Arnold, 
then of the School of Surveying of the American Geographical 
Society, but now of the School of Geography, Harvard University. 

Another brass strip, 1844 feet long and 54 inch wide, marking 
the magnetic meridian, crosses the geographical meridian at an 
angle of 11° 11’. The data at the ends of the meridians are as pa 

follows : 

At the North Enda: 
Magnetic north. Variation 11° 11’ west in 1931 
Annual increase 4 

Alt the South End: 
Altitude above mean sea level, 115 feet 

North latitude, 40° 40° 06” 
Longitude west of Greenwich, 73° 57’ 48” 
Yo the North Pole, 3416.7 miles 
To the Equator, 2798.2 miles 

This feature is proving of much public interest, and the data 
are constantly being copied by classes and others. 
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The completion of the large circular compass and sundial, as 
the central motif of the Laboratory Plaza, awaits available funds 
which we hope may be contributed in the near future. The 
amount required is approximately $1,000. 

Labelled Boulders—The Brooklyn Botanic Garden is located 

near the western end of the terminal moraine of Long Island. 

This moraine was deposited at the southern edge of the continental 

glacier that occupied the northern part of North America, during 

the last Ice Age. The southward-moving ice picked up and car- 

ried along innumerable boulders derived from rock ledges in var- 

ious localities north of what is now Long Island. During their 

journey, these boulders were rounded and polished and, in some 

cases, marked with striations that still persist. Twenty-eight of 

these boulders have had their lithological composition carefully 

determined and compared with that of rock ledges to the north. 

By this study it has been possible to determine, with a fair degree 

of accuracy, the approximate places from which the boulders now 

in the Botanic Garden were derived by the ice. Bronze tablets, 
given by Mr. Edward C. Blum, have been placed on these boulders, 
giving their composition and stating that they were brought to the 

Garden by the ice-sheet during the glacial period. Guide No. 7, 

The story of our boulders, has been prepared for the use of classes 

in geography or geology, or others who may be interested, and may 

be obtained at the Information Desk and Entrance Gates. Ar- 
rangements may be made in advance for docents to conduct classes 

who wish to study these labelled boulders. 
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LEGAL DOCUMENTS AND INFORMATION 

BEARING ON THE 

ESTABLISHMENT, ORGANIZATION, 

AND ACTIVITIES 

OF THE 

BROOKLYN BOTANIC GARDEN 

1897-1932 

LAWS OF NEW YORK STATE CONCERNING THE 
BROOKLYN BOTANIC GARDEN 

Laws oF New York, 1897. CHap. 509 

An Act to provide for the establishment of a botanic garden 
and arboretum on park lands in the city of Brooklyn, and 
for the care of the same. 

Became a law May 18, 1897, with the approval of the Governor 
(Frank S. Black). Passed, three-fifths being present. 

Accepted by the city. 

The People of the State of New York, represented in Senate 
and Assembly, do enact as follows: 

SECTION 1. The park commissioner of the city of Brooklyn is 
hereby authorized and required to set apart and appropriate all 
of that portion of Prospect park bounded northerly by the 
Eastern parkway, easterly by Washington avenue, southerly by 
the line formerly dividing the city of Brooklyn from the late 
town of Flatbush, and westerly by Flatbush avenue, excepting 
only such lands as have been reserved for the Prospect hill 
reservoir, as have been leased to the Brooklyn Institute of Arts 

Lands to be 
set apart. 
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and Sciences, and as have been set apart and designated by the 

mayor and park commissioner of the city of Brooklyn as a site 

for the Brooklyn Public library, for the establishing and main- 

taining thereon of a botanic garden and arboretum for the 

collection and culture of plants, flowers, shrubs and trees, the 

advancement of botanical science and knowledge, and_ the 

prosecution of original researches therein and in kindred subjects; 

for affording instruction in the same, and for the prosecution 

and exhibition of ornamental and decorative horticulture and 

gardening, and for the entertainment, recreation and instruction 

of the people, and the said lands so set apart and appropriated 

shall be used for no other purposes than those authorized by 

this act. 
§ 2. The said park commissioner or his successor or successors 

is hereby authorized and directed to cause said lands, bounded 

and described in section one of this act, to be laid out as a botanic 

garden and arboretum, and as a proper approach. to the Museum 

building of the Brooklyn Institute of Arts and Sciences, by a 

competent landscape gardener, and on plans approved by the 

said park commissioner or his successor or successors, and said 

proper approach to the Museum building shall be subject to the 

approval of the board of trustees of said institute. And means 

for the proper construction, planting, equipment, and main- 

tenance of said garden and arboretum shall be provided in the 

same manner as for the support and maintenance of other park 

lands in the city of Brooklyn or its successor. 

§ 3. All acts or parts of acts inconsistent with this act are 

hereby repealed. 

$4. This act shall take effect immediately. 

Laws or New York, 1906. CHAPTER 618 

An Acr to amend chapter five hundred and nine of the laws 

of eighteen hundred and ninety-seven, entitled “An act to 

provide for the establishment of a botanic garden and 

arboretum on park lands in the city of Brooklyn and. for 

the care of the same.”’ 

Became a law, May 24, 1906, with the approval of the Governor 

(Charles E. Hughes). Passed, three-fifths being present. 

Accepted by the city. 
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The People of the State of New York, represented in Senate and 
Assembly, do enact as follows: 

SECTION 1. Chapter five hundred and nine of the laws of 
eighteen hundred and ninety-seven, entitled “An act to provide 
for the establishment of a botanic garden and arboretum on park 
lands in the city of Brooklyn and for the care of the same,” 
is hereby amended so as to read as follows: 

§ 1. The park commissioner of the city of Brooklyn is hereby 
authorized and required to set apart and appropriate all of that 
portion of Prospect park bounded northerly by the Eastern 
parkway, easterly by Washington avenue, southerly by the line 
formerly dividing the city of Brooklyn from the late town of 
Flatbush, and westerly by Flatbush avenue, excepting only such 
lands as have been reserved for the Prospect hill reservoir, as 
have been leased to the Brooklyn institute of arts and sciences, 
and as have been set apart and designated by the mayor and 
park commissioner of the city of Brooklyn as a site for the 
Brooklyn public library, for the establishing and maintaining 
thereon of a botanic garden and arboretum for the collection 
and culture of plants, flowers, shrubs and trees, the advancement 
of botanical science and knowledge, and the prosecution of 
original researches therein and in kindred subjects; for affording 
instruction in the same, and for the prosecution and exhibition 
of ornamental and decorative horticulture and gardening, and 
for the entertainment, recreation and instruction of the people, 
and the said lands so set apart and appropriated shall be used 
for no other purposes than those authorized by this act. 

§ 2. Whenever the Brooklyn institute of arts and sciences, 
incorporated by chapter one hundred and seventy-two of the 
laws of eighteen hundred and ninety, shall have raised or secured 
by private subscription the sum of fifty thousand dollars within 
one year from the passage of this act, the principal of which or 
the income thereof to be set apart and used by the said institute 
for the purchase of plants, flowers, shrubs and trees, to be set 
out in said botanic garden or arboretum, the board of estimate 
and apportionment of the city of New York, on the recomme nda- 
tion of the board of commissioners of public parks of said city 
of New York is hereby authorized in its discretion to enter into 

L. 1897, 
ch, 509, 
amended. 
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an agreement on behalf of said city with the said Brooklyn 

‘nstitute of arts and science! for the establishing and main- 

taining by said institute of a botanic garden and arboretum upon 

such terms and conditions as may be agreed to, on any or all 

the lands mentioned in section one of this act, excepting thereout 

the lands designated as a site for a public library by chapter 

five hundred and fifty-three of the laws of nineteen hundred and 

five, and on any of the lands lying between Washington avenue 

and Flatbush avenue acquired by the city of New York and 

bounded northerly by the line formerly dividing the old city of 

Brooklyn from the late town of Flatbush, easterly by Washington 

avenue and southerly and westerly by Flatbush avenue. The 

plans for the said botanic garden and arboretum shall be subject 

to the approval of the said board of park commissioners. And 

said board of commissioners is thereupon hereby authorized to 

construct and equip, upon the lands designated in said agreement 

and according to plans to be approved by them and by the 

trustees of said institute, suitable planthouses for the care and 

culture of tender or other plants, indigenous or exotic, and rooms 

for instruction in botany, the use of same upon completion to be 

transferred to the said Brooklyn institute of arts and sciences 

for the purposes stated in this act; and for the purpose of pro- 

viding means therefor it shall be the duty of the comptroller 

of the city of New York, upon being thereto requested by the 

said commissioners, and upon being authorized thereto by the 

board of estimate and apportionment and the board of aldermen 

of said city, to issue and sell corporate stock of the city of New 

Vork in the manner now provided by law aggregating the sum 

of one hundred thousand dollars. 

§ 3. No intoxicating liquors shall be sold or allowed on the 

grounds set apart as above provided. For police purposes and 

for the maintenance of proper roads and walks, the said grounds 

shall remain subject at all times to the control of said board of 

commissioners of the department of parks; but otherwise, after 

the completion of said planthouses and rooms, and the con- 

struction of proper roads and walks therein by the department 

of parks, the said grounds and buildings shall be under the 

management and control of said Brooklyn institute of arts and 

1 So in original. 
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sciences. Said grounds shall be open and free to the public 
daily, including Sundays, subject to such restrictions only as to 
hours as the proper care, culture and preservation of the said 
garden may require; and its educational and scientific privileges 
shall be open to all alike, male and female, upon such necessary 
regulations, terms and conditions as shall be prescribed by the 
board of trustees of said institute and approved by said board 
of commissioners of the department of parks. 

§ 4. The board of estimate and apportionment and the board 
of aldermen of the city of New York on the making of an agree- 
ment * as provided in section two of this act, are hereby authorized 
on the recommendation of the said board of park commissioners, 
in their discretion, to appropriate annually a sum or sums of 
money, for the care and maintenance by said institute of said 
botanic garden and arboretum and of the planthouses and rooms 
for instruction erected thereon. 

§ 5. This act shall take effect immediately, 

Laws oF NEw York, 1911. Cuap. 178 

AN Act to amend chapter five hundred and nine of the laws 
of eighteen hundred and ninety-seven, entitled “An act to 
provide for the establishment of a botanic garden and 
arboretum on park lands in the city of Brooklyn and for 
the care of the same,”’ generally, —— 

Accepted by the City. 

Became a law May 20, 1911, with the approval of the Governor 
(John A. Dix). Passed by a two-thirds vote. 

Lhe People of the State of New York, represented in Senate and 
Assembly, do enact as follows: 

SECTION 1. Chapter five hundred and nine of the laws of 
eighteen hundred and ninety-seven, entitled ‘An act to provide 
for the establishment of a botanic garden and arboretum on 
park lands in the city of Brooklyn and for the care of the same,”’ 
as amended by chapter six hundred and eighteen of the laws of 
nineteen hundred and six, is hereby amended so as to read 
as follows: 

* See pages 275, 284, and 289 infra. 
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$1. The park commissioner of the city of New York, having 

jurisdiction of the boroughs of Brooklyn and Queens * is hereby 

authorized and required to set apart and appropriate all that 

portion of Prospect Park bounded northerly by the Eastern 

parkway, easterly by Washington avenue, southerly by the line 

formerly dividing the city of Brooklyn from the late town of 

Flatbush, and westerly by Flatbush avenue, excepting only such 

lands as have been reserved for the Prospect Hill reservoir, as 

have been leased to the Brooklyn Institute of Arts and Sciences,’ 

for the establishing and maintaining thereon of a botanic garden 

and arboretum for the collection and culture of plants, flowers, 

shrubs and trees, the advancement of botanical science and 

knowledge, and the prosecution of original researches therein 

and in kindred subjects; for affording instruction in the same, 

and for the prosecution and exhibition of ornamental and 

decorative horticulture and gardening, and for the entertainment, 

homed 

recreation and instruction of the people. 

§ 2. Whenever the Brooklyn Institute of Arts and Sciences, 

incorporated by chapter one hundred and seventy-two of the 

laws of eighteen hundred and ninety, shall have raised or secured 

yy private subscription the sum of fifty thousand dollars within 

one year from the passage of this act, the principal of which or 

the income thereof to be set apart and used by the said institute 

for the purchase of plants, flowers, shrubs and trees,® or for 

other purposes in connection with said botanic garden and? 

arboretum, the board of estimate and apportionment of the city 

of New York on the recommendation of the board of commis- 

sioners of public parks of the said city of New York is hereby 

authorized in its discretion to enter into an agreement * on behalf 

3 Section to here formerly read: ‘The park commissioner of the city of 

Brooklyn.” The park departments of the Boroughs of Brooklyn and Queens 

are now (1932) under separate commissioners. 

“ond as have been set apart and designated by the mayor and 
‘The words 

park commissioner of the city of Brooklyn as a site for the Brooklyn public 

omitted library,’ : 

6 “and the said lands so set apart and appropriated shall be used 

tt 

> The words 

for no other purposes than those authorized by this act,’’ omitted. 

6 The words ‘‘to be set out in,’ omitted. 
(7 ee |) 

7 Formerly ‘‘or. 

8 See pages 275, 284, and 289 infra. 
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of said city with the said Brooklyn Institute of Arts and Sciences 
for the establishing and maintaining by said institute of a botanic 
garden and arboretum upon such terms and conditions as may 
be agreed to, on any or all the lands mentioned in section one 
of this act, excepting thereout the lands designated as a site for 
a public library by chapter five bundred and fifty-three of the 
laws of nineteen hundred and five, and also excepting therefrom 
such lands as have been designated and set apart by the board 
of park commissioners and the board of estimate and apportion- 
ment of the said city of New York as a site for an astronomical 
observatory in pursuance of chapter six hundred and thirty-seven 
of the laws of nineteen hundred and six;® and on any of the 
lands lying between Washington avenue and Flatbush avenue 
acquired or that may hereafter be acquired '° by the city of New 
York and bounded northerly by the line formerly dividing the 
old city of Brooklyn from the late town of Flatbush, easterly by 
Washington avenue and southerly and westerly by Flatbush 
avenue. The plans for the said botanic garden and arboretum 
shall be subject to the approval of the said board of park com- 
missioners. And said board of commissioners is thereupon 
hereby authorized to construct and equip, upon the lands 
designated in said agreement and according to plans to be 
approved by them and by the trustees of said institute, suitable 
planthouses for the care and culture of tender or other plants, 
indigenous or exotic, and rooms for instruction in botany, the 
use of same upon completion to be transferred to said Brooklyn 
Institute of Arts and Sciences for the purposes stated in this act: 
and for the purpose of providing means therefor, and of providing # 
means for grading, soil additions, and other permanent improve- 
ments in said garden and arboretum ! it shall be the duty of the 
comptroller of the city of New York, upon being thereto requested 
by the said commissioners, and upon being authorized thereto 
by the board of estimate and apportionment and the board of 
aldermen of said city, to issue and sell corporate stock of the 
city of New York in the manner now provided by law.” 
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§ 3.8 And the board of estimate and apportionment of the 

city of New York, on the recommendation of the board of park 

commissioners of said city of New York, is hereby authorized 

in its discretion from time to time to amend the agreement 

already authorized by chapter six hundred and eighteen of the 

laws of nineteen hundred and six or to enter into a supplementary 

agreement or supplementary agreements altering the boundaries 

of the said botanic garden and arboretum so as to include any 

portion of the lands now or hereafter reserved for the Prospect 

Hill reservoir which may be from time to time designated by 

the commissioner of water supply, gas and electricity, or his 

successor or successors, as no longer needed for reservoir purposes ; 

and the board of estimate and apportionment of the city of New 

Vork is further authorized in its discretion to alter the boundary 

line between the lands leased by the city of New York to the 

Brooklyn Institute of Arts and Sciences as a site for a museum 

of arts and sciences and libraries and lands now leased or that 

may hereafter be leased by said city to said institute for the 

purposes of a botanic garden and arboretum as may be agreed 

to between the said board of estimate and apportionment and 

the said Brooklyn Institute of Arts and Sciences. 

§ 4.4% No intoxicating liquors shall be sold or allowed on the 

grounds set apart as above provided. For police purposes and 

for the maintenance of proper roads and walks, the said grounds 

shall remain subject at all times to the control of said board of 

commissioners of the department of parks; but otherwise, after 

the completion of said planthouses and rooms, and the construc- 

tion of proper roads and walks therein by the department of 

parks, the said grounds and buildings shall be under the manage- 

ment and control of said Brooklyn Institute of Arts and Sciences. 

Said grounds shall be open and free to the public daily, including 

Sundays, subject to such restrictions only as to hours as the 

yer care, culture and preservation of the said garden may 

fic privileges shall be 
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of trustees of said institute and approved by said board of 
commissioners of the department of parks. 

§ 5. The board of estimate and apportionment and the board 
of aldermen of the city of New York on the making of an agree- 
ment as provided in paragraph two of this act, are hereby 
authorized on the recommendation of the said board of park 
commissioners, in their discretion, to appropriate annually a 
sum or sums of money for the care and maintenance by said 
institute of said botanic garden and arboretum and of the 
planthouses and rooms for instruction erected thereon. 

2.'° This act shall take effect immediately. 

AGREEMENT OF DECEMBER 28, 1909, BETWEEN THE 
CITY OF NEW YORK AND THE BROOKLYN 

INSTITUTE OF ARTS AND SCIENCES 
CONCERNING THE BROOKLYN 

BOTANIC GARDEN 

THis AGREEMENT made and concluded on the 28th day of 
December, in the year nineteen hundred and nine, between THE 
City or NEw York, acting by its Board of Estimate and Appor- 
tionment, party of the first part, and the Brooklyn Institute of 
Arts and Sciences, party of the second part, WITNESSETH: 

Authorizing Legislation 

WHEREAS, by an act of Legislature of the State of New York, known 
as Chapter 618 of the Laws of 1906, iene “An Act to amend Chapter 
509 of the Laws of 1897,” entitled “ Act to provide for the establish- 
ment of a botanic garden and cee on ee? lands in the City of Brooklyn, 
and for the care of the same,” the party of the first part, acting by its Board of 
Estimate and Apportionment, is expressly authorized to enter into a contract, 
on the recommendation of the Board of Commissioners of Public Parks of said 
City of New York, with the said Brooklyn Institute of Arts and Sciences, 
party of the second part, for the establishing and maintaining by said Institute 
of a botanic garden and arboretum on any or all of certain lands described and 
set forth in said act, anc 

Private Endowment 

WHEREAS, the party of the second part has raised or secured by private 
subscription, the sum of Fifty thousand dollars within one year from the 

1 Formerly § 4. 

16 So in the original. 

Annual ap- 
Bee ae for 
aintenance 
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passage of said act, the principal of which sum, or the income thereof, is 

to be set apart and used exclusively by said Institute, party of the second 

part, for the purchase of plants, flowers, shrubs and trees to be set out in 

said botanic garden and arboretum; and 

Wuereas, the party of the first part desires that the party of the second 

part shall have charge of the establishment, development and administra- 

tion of said botanic garden and arboretum for the benefit of the residents 

of said city; and said party of the second part is willing to take charge of 

the establishment, development and administration of said botanic garden 

and arboretum upon the terms and conditions herein set forth; 

Now, THEREFORE, in consideration of the actions already taken under said 

Chapter 618 of the Laws of 1906, and in consideration of the mutual agree- 

ments herein contained, it is agreed by and between the said parties as follows; 

V1Z.: 

Lease and Boundaries of the Garden 

Frrst.—That the party of the first part has granted and demised and 

doth by these presents grant, demise, and let unto the said party of the 

second part the park lands lying between Eastern Parkway on the north; 

Washington Avenue on the east; the line of division between the old town 

of Flatbush and the old City of Brooklyn on the south; and Flatbush Avenue 

on the west (excepting therefrom lands reserved for the Prospect Heights 

Reservoir; lands leased to the Brooklyn Institute of Arts and Sciences for 

museum purposes; lands designated asa site for a public library, under Chapter 

503 of the Laws of 1905, and land designated and set apart by the party of the 

first part as a site for an astronomical observatory, under Chapter 637 of the 

Laws of 1906), bounded and described as follows: Beginning on the easterly 

side of Flatbush Avenue where the northerly side of President Street, if 

prolonged, would intersect the easterly side of Flatbush Avenue; running thence 

easterly along the northerly side of old President Street 300 feet 31% inches; 

thence in a southerly direction at right angles to said old President Street 130 

feet 114 inches; thence in an easterly direction parallel to the northerly side of 

old President Street 180 feet; thence in a northerly direction at right angles to 

old President Street 130 feet 1/5 inches to the northerly line of said President 

Street; thence along the northerly side of old President Street in an easterly 

direction 244 feet 214 inches to the westerly side of old Grand Avenue; thence 

southerly along the westerly side of old Grand Avenue 170 feet; thence easterly 

on a line parallel with the northerly side of old President Street 834 feet 714 

inches to the westerly side of Washington Avenue; thence southerly along the 

westerly side of Washington Avenue 1,110 feet 71% inches; thence in a south- 

westerly direction along the line formerly separating the old town of Flatbush 

from the old City of Brooklyn 746 feet 4 inches to the easterly side of Ilatbush 

Avenue; thence along the easterly side of Flatbush Avenue 2,643 feet 5 

inches to the point or place of beginning. All dimensions being more or 

less; and any building or buildings erected, or that may be erected on the 

said lands heretofore described, and any equipment of said building or buildings 

now provided or that may be provided by the party of the first part, to have 

Act 
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and to hold the same so long as the said party of the second part shall continue 
-o carry out the objects and purposes defined in its present charter, or any 
amendment of said charter, and shall maintain and administer on said lands a 
botanic garden and arboretum as provided in Chapter 618 of the Laws of 1906; 
and shall faithfully keep, perform and observe the covenants and conditions 
herein contained on its part, to be kept, performed and observed until said land 
and the building or buildings erected thereon shall be surrendered by the said 
party of the second part as hereinafter provided. A map or diagram of the 
land covered by this agreement is appended herewith. 

Limitations of Use of Property 

SECOND.—That as soon as practicable after the execution of this agree- 
ment, and upon a date to be mutually agreed upon by the parties hereto, 
the party of the first part agrees to transfer, in accordance with the authority 
granted by said Chapter 618 of the Laws of 1906, and the party of the second 
part agrees to take over said land and any building or buildings thereon, and 
the equipment of the same, and from and after said date the party of the second 
part shall have the exclusive use of the whole of said land, and of any building 
or buildings and equipments located thereon subject to the provisions herein 
contained, and without any other limitation whatever during the continuance 

the term hereby granted, or until the surrender thereof as herein provided. 

Plans and Development 

Tuirp.—That plans for said botanic garden and arboretum shall be pre- 
pared as soon as possible after the execution of this agreement, and upon 
their approval by the Board of Park Commissioners of said Cit y of New 
York, the party of the second part shall proceed to establish, develop and 
maintain on the said land a botanic garden and arboretum in accordance 
with said plans. 

Use of Buildings 

Fourtu.—That upon the completion of any plant house or plant houses, 
or rooms for instruction in botany on said land by the party of the first part, 
acting through its Board of Park Commissioners, the Brooklyn Institute 
of Arts and Sciences shall enter into possession of said plant house or houses, 
and rooms for instruction, and shall use the same in connection with, or asa 
part of said botanic garden and arboretum for the care and culture of tender or 
other plants, indigenous or exotic, oe for the giving of instruction in bot 
to the residents of the City of New York, in accordance with the provisions 
of Section 2 of said Chapter 618 of a Laws of 1906. 

jen 

Loss by Fire, and Repairs 

FirtH.—That neither the party of the first part, its successor or suc- 
cessors, shall be in any manner chargeable or liable for the preservation 
of said plant house or plant houses, or rooms for instruction, or other structures, 
or for the machinery or equipment, or contents thereof, or for the property of 
the party of the second part which may be placed in said botanic garden and 
arboretum covered or included ice this agreement, or in any buildings, 

jon 
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erected thereon against fire nor for any eee or for injury which may be 

caused by fire to said property; but it is ed that the damages aforesaid 

excepted, the said party of the first part shall ss at its own cost and expense 

such changes, repairs, alterations and renewals in the buildings, machinery, and 

stationary equipment of the same, as may from time to time be agreed upon 

between the party of the first part, acting by its Commissioner of Parks for the 

Boroughs of Brooklyn and Queens, and the party of the second part; and all 

such changes, repairs, alterations or renewals shall be made upon plans and 

specifications provided by the party of the first part and approved by the 

party of the second part. 

Annual Maintenance 

SixrH.—That the said party of the first part hereby agrees FROM AND 

AFTER JANUARY 1, 1910, to provide or appropriate annually for the use of 

the party of the second part, such sum or sums of money AS MAY SEEM TO 

THE SAID PARTY OF THE FIRST PART TO BE NECESSARY FOR PROPER MAINTE- 

NANCE; and it is expressly understood and agreed by and between the par- 

ties hereto that such sum or sums so appropriated shall be expended by 

the party of the second part for the care and maintenance of said botanic 

garden and arboretum, its grounds, buildings, apparatus, library and col- 

lections; for heating its buildings and for lighting its buildings and grounds; 

for the payment of salaries of a Botanist and his assistants, and necessary 

officers of administration; for the payment of wages of all employees required 

to properly care for and maintain the said botanic garden and arboretum, its 

equipment and collections; for furnishing books, charts and other publications 

relating to botany and required for use in connection with the said botanic 

garden and arboretum; for the cost of cases, racks, frames, supports and other 

means of preserving and exhibiting publications, photographs and apparatus; 

for the purchase of photographic apparatus and materials, supplies, abels, 

pottery and utensils required in the proper administration of the botanic 

garden and arboretum and for the purchase of soil, fertilizers and other ma- 

terials required for the proper culture, care and et es of plants grown in 

said botanic garden and arboretum, and for the publication of reports on the 

scientific and educational work carried on in connection therewith, and the cost 

of making or printing annual or other reports desired or required by the 

party of the first part 

jon 

Status of Property variously Owned 

Seventu.—That all property purchased by funds belonging to the party 

of the second part, or otherwise acquired by the party of the second part 

and placed by it in said botanic garden and arboretum shall continue to 

remain absolutely the property of the party of the second part and may 

be sold, loaned, exchanged or removed by it at any time, excepting only 

plants, trees, or shrubs set in the soil of said botanic garden and arboretum, 

subject, however, to the provisions in this agreement contained; and that 

the party of the second part may at any time sell or exchange photographs, 

publications, implements and appliances acquired or purchased with money 
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aes by the party of the first part, provided, however, that the net proceeds 
f such sales or exchanges shall be devoted by the party of the second part 

solely to the benefit or increase of the apparatus, library, or equipment or 
maintenance of said botanic garden and arboretum. 

Public Exhibits: Material for Public Schools 

E1GHTH.—That the party of the second part is hereby expressly author- 
ized to sais photographs, charts, apparatus or publications relating to 
botany, in this city or elsewhere, in the public cee or otherwise, for edu- 
cational or scientific purposes, provided, how ever, that all the net proceeds, 
if any, of such exhibitions shall be devoted solely to the benefit or increase of the 
library, the apparatus and equipment of the botanic garden and arboretum, 
and said party of the second part shall, so far as an y surplus resources will 
permit, furnish plants or botanic material for use in the teaching of botany in 
the public schools of The City of New York, and in case the su pply of plants or 
materials for instruction is not exhausted by the demand of the public schools 
of the City, such plants and botanic materials may, at the discretion of the 
party of the second part be furnished to other educational institutions within 
said City. 

Free Admission to Grounds and Buildings 

NintTH.—It is pee understood and agreed that said botanic garden 
and arboretum shall be open and accessible to the public without any charge 
or gratuity ona tee at least, of every day of the year, under such rules 
and regulations as the party of the second part may from time to time prescribe; 
but it is expressly understood and agreed that the party of the second part 
shall have the privilege of closing the plant houses or rooms for instruction to 
the public until 2 o’clock in the afternoon on two days in the week for the 
purpose of scientific research and for the cleaning or re-arranging of collections 
or apparatus in said plant houses and roonis of instruction. Admission to said 
houses and roomis of instruction during such closed hours shall be regulated by 
the party of the second part, but all professors and teachers in the public and 
private schools or other institutions of learning in New York C ity, and pupils 
accompanied by said teachers, shall be admitted on cat closed days, subject 
to the rules and regulations of the party of the second part; but in no case shall 
there be any charge for the use of the plant houses or rooms for instruction, 
or for the use of the library, collections, plants or apparatus contained therein. 

Annual Report 

TENTH.—The party of the second part shall yearly, during the continuance 
of this agreement, include in its annual report on said botanic garden and 
arboretum a detailed statement of the operations and transactions of the said 
party of the second ae in relation to said garden and arboretum, and all its 
receipts and expenses in relation thereto for the fiscal year next preceding, 
and shall transmit such report to the party of the first part, its successor or 

of 

SUCCeSSOrsS. 
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Access to Property and Records 

ELEVENTH.—The party of the first part shall have at all times access to 

every part of said garden and arboretum and to all buildings erected thereon 

for the purpose of police visitation and supervision, and for the performance of 

duties devolved upon it by law; and all books, vouchers and accounts relating 

to the garden and arboretum, or to anything contained therein, shall at all 

times be open to the inspection of the party of the first part. 

Water Supply: Police Protection: Roadways, Walks, Stone Steps 

Twe.rru.—The party of the first part hereby agrees to furnish at all 

times an adequate supply of aqueduct water and adequate police protec- 

tion; and to construct and keep in repair roadways, walks and stone steps 

that may be sca or be used in said garden and arboretum, or as an 

approach theret 

Co-operation with Local Schools: Public Lectures 

THIRTEENTH.—The party of the second part hereby agrees to afford 

such facilities as its resources may be found to permit and as may be compatible 

with the proper administration of the garden and arboretum and the interests 

of the public, to teachers and students in the public or private schools of the 

city, and to other residents of the city, for the study of botany, and for that 

purpose to permit teachers in the schools of the city who may be duly author- 

ized by the party of the second part to bring their students to the botanic 

garden and arboretum where, under the supervision of the proper officers of 

the garden, instruction may be given to such students in the rooms prov ided 

therefor, or in the plant houses or grounds of the garden, at such times and 

under such regulations as may be determined by the party of the second part; 

and further to supplement such instruction through lectures by the officers of 

the botanic garden, or by instructors especially employed for such purpose. 

Appointments, Salaries, General Management 

FOURTEENTH.—It is expressly understood and agreed that the party 

the second part shall have absolute power to appoint, direct, control 

and remove all persons employed in or about said garden and arboretum 

and to fix and adjust the salaries of all such persons, and shall be respon- 

sible for the same; and the party of the second part shall have power to 

make all rules and regulations respecting duties for all its employees in and 

about said garden and arboretum, and the general management and adminis- 

tration of the same, together with its collections, without any restrictions or 

limitations whatsoever, except as in this agreement contained. 

Expeditions: Travelling Expenses 

FIrTEENTH.—It is expressly understood and agreed that the Chief Botanist 

of the garden and arboretum and his assistants shall be given the opportunity 

to visit other botanic gardens and arboretums within a reasonable distance, 

and to make expeditions for the purpose of collecting plants for the garden 

and arboretum and the herbarium of the same; the necessary travelling 



281 

expenses of said Chief Botanist and of his assistants to be paid from the annual 
maintenance fund provided by the party of the first part; and the salaries of 
said Chief ee and his assistants shall be continued during such visits or 
expeditions; but that no moneys provided by the party of the first part shall 
e expended in connection with such visits or expeditions that have not been 

expressly appropriated by the party of the first part for such specific purposes. 

Investigation: Advancement of Botanical Science 
SIXTEENTH.—It is expressly understood and agreed that the Chief Botanist 

and one or more assistants shall make botanic researches from time to time 
and that they shall labor to the best of their abil lity for the advancement of 
botanical science, but that the use of said garden for scientific research shall 
not interfere with its use by the public and private schools and of the public 
generally for the purpose of general education or enlightenment, except Hee a 
limited space in the building containing the rooms for instruction may be 
designated by the party of the second part to be used exclusively for research 
purposes. 

Jurisdiction of Commissioner of Parks 
SEVENTEENTH.—It is expressly understood and agreed that the botanic 

garden and arboretum, established and maintained on park lands in the 
Borough of Brooklyn, shall be under the general jurisdiction of the Park 
Commissioner of the Boroughs of Brooklyn and Queens, and that ee 
cation made by the party of the second part for annual maintenance 
or nges, repairs, alterations or renewals to structures in said ie 
and eer or their equipments, shall be made by the party of the second 
part to the Pare Commissioner of the Boroughs of Brooklyn and Queens. 

Electric Light and Power 
EIGHTEENTH.—It is expressly understood and agreed that the necessary 

electric current required for the lighting of the botanic garden and arbo- 
retum, the plant houses and the building containing the instruction rooms 
igented therein, and the necessary electric power required for the ventila- 
tion of the plant houses and rooms of instruction , May be provided, wholl 
or in part, from the power plant of the Meare of the Brooklyn Institute 
of Arts and Sciences, situated on adjacent park lands leased to the said 
Institute, party of the second part; that metal pipes or conduits may be 
laid between the power plant of said museum to the grounds, the plant houses 
and the building containing instruction rooms, such pipes ee scOuaTD wires 
to convey electric current for lighting and ventilatin ng as herein 
and that the cost of furnishing electric current or electric power from the power 
plant of said museum shall be a part of the annual maintenance fund of the 
botanic garden and arboretum, paid by the party of the first part to the party 
of the second part 

Brooklyn Institute Herbarium and Collections 
NINETEENTH.—That the party of the second part herewith agrees that 

the herbarium of the Institute and ot ther botanical collections contained 
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in the museum of the Institute, Eastern Parkway and Washington Avenue, 

shall be used by the Institute in carrying out its plan and purposes in estab- 

lishing, developing and maintaining a botanic garden and arboretum for 

the benefit of the residents of the City of New York 

Quittal and Surrender of Premises 

Twentietu.—That the said party of the second part may at any time 

after the expiration of three and before the expiration of six months of the 

date of the service of a notice in writing to the said party of the first part, 

its successor or successors, or to the Mayor of the City of New York, of its 

intention so to do, quit and surrender the said premises and remove all its 

property therefrom, except as hereinbefore provided; and upon and after 

such notice said party of the second part shall and will, at the expiration of 

said six months, quietly and peaceably yield up and surrender to the party 

of the first part, its successor or successors, all and singular the aforesaid 

demised premises, and it is expressly understood and agreed by and between 

the parties hereto that if the party of the second part shall omit to do, perform, 

fulfill and keep any of the covenants, articles, clauses and agreements, matters 

and things herein contained, which on its part are to be done, performed, 

fulfilled and kept according to the true intent and meaning of these presents, 

then and from thenceforth this grant and demise shall be utterly null and void. 

Conditions of Cancellation of Agreement 

Twrenty-rirst.—It is hereby expressly agreed that this contract may 

be cancelled and annulled at any time by the party of the first part, pro- 

viding the Board of Estimate and Apportionment of the party of the first 

part, its successor or successors, after notice in writing to the party of the 

second part served by mailing or otherwise notifying the party of the second 

part that some action is to be taken in reference to this agreement, by a vote 

of three-fourths of all its members by motion or resolution decides that it is 

for the best interests of the party of the first part that said contract be cancelled 

or annulled. And it is further agreed that upon said Board of Estimate and 

Apportionment aforesaid directing the cancellation or annulment of said 

contract, the party of the first part shall serve upon the party of the second 

part, or its successor or successors, or any officer thereof, a notice in writing 

notifying the said party of the second part of the action of the said Board of 

Estimate and Apportionment, and the said party of the second part shall 

thereafter, and before the expiration of six months after the date of the service 

of said notice in writing as aforesaid, notifying the party of the second part of 

the cancellation or annulment of the contract by the party of the first part, 

quit and surrender the said premises and remove all of its property therefrom, 

except as hereinbefore provided, and after such notice, said party of the 

second part shall and will at or before the expiration of six months, quietly 

and absolutely yield up and surrender to the party of the first part, its successor 

or successors, all and singular the aforesaid demised premises, and upon 

the failure of the party of the second part to remove from said premises all its 

property and surrender and quit said premises as aforesaid, within six months 

jor 
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after the service of notice as aforesaid, the said party of the first part shall have 
the right to enter in and upon said premises and take possession of same, 
ae with all property of every kind, nature and description remaining 
thereo 

Agreement to Cancel or Modify 

TWENTY-SECOND.—And it is further understood and agreed by and between 
the parties hereto that this agreement may be w holly cancelled or annulled, or 
from time to time be modified, as may be mutually agreed in writing, between 
said parties, or their successor or successors, anything herein contained to the 
contrary in any wise notwithstanding. 

Adoption of Agreement by Both Parties 

IN WITNESS WHEREOF the party of the first ae has caused this agree- 
ment to be executed by its Mayor, and pursuant to a resolution of the Board 
of Estimate and Apportionment adopted at a ats on the 10th day of 
at ae in the year of our Lord, 1909; and the said party of the second 
art has caused the same to be executed by its President and Treasurer and its 
el | seal affixed thereto, pursuant to a resolution of the Board of Trustees 
of the Brooklyn Institute of Arts and Sciences adopted at a meeting held the 
8th day of June in the year of our Lord, 1906. 

GEORGE B. McCLELLAn, 
SEAL Mayor of The City of New York. 

A. Aucustus HEAty, 
SEAL President of the Brooklyn Insti- 

we of Arts and Sciences. 

G. D. FAHNESTOCK, 

Treasurer of the Brooklyn Insti- 
tute of Arts and Sciences. 

ATTEST: 

2 le OCULEY: 

City Clerk of the City of New York. 

cathe as to form, 
E L. STERLING 

ne Gasnaein Counsel, 
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AGREEMENT OF SEPTEMBER 9, 1912, BETWEEN THE 

CITY OF NEW YORK AND THE BROOKLYN IN- 

STITUTE OF ARTS AND SCIENCES, AMENDING 

THE AGREEMENT OF DECEMBER 28, 1909, 

TOUCHING THE BROOKLYN 

BOTANIC GARDEN * 

Tuts AGREEMENT, made and concluded on the 9th day of September, in 

the year nineteen hundred and twelve, between The City of New York, 

acting by its Board of Estimate and Apportionment, party of the first part, and 

the Brooklyn Institute of Arts and Sciences, party of the second part, wit- 

nesseth: 

Wueretas, The City of New York, acting by its Board of Estimate and 

Apportionment, party of the first part, and the Brooklyn Institute of Arts 

and Sciences, acting by its Board of Trustees, party of the second part, 

entered into an agreement on the 28th day of December, in the year 1909, 

for the Pier nemates and maintenance of a Botanic Garden and Regine um 

2 on park lands in the Borough of Brooklyn, City of New York, and f 

care of the same, in accordance with the terms and conditions as eae in 

said agreement, and under authority granted to the said City of New York by 

chapter 618 of the Laws of 1906; and 

Wuereas, Said chapter 618 of the Laws of 1906 has been amended ! by 

chapter 178 of the Laws of 1911, entitled ‘‘An Act to amend Chapter 509 of 

the Laws of 1897, entitled ‘An Act to provide for the establishment of a 

Botanic Garden and Arboretum on Park Lands in the City of Brooklyn, and 

for the care of the same,’”’ generally; and 

Wuertras, The Commissioner of the Department of Water Supply, Gas 

and Electricity having certified to the Commissioners of the Sinking Fund, 

under date of August 5, 1911, that two parcels of Prospect Heights Reservoir 

Land heremartet described are no longer needed for reservoir a ai and 

Wuereas, The Board of Park Commissioners of The City of New York, 

on see 14, 1911, recommended to the ae of the snk 

Fund that the same two parcels of land hereinafter described be transferred t 

the custody of the Department of Parks for use as a Botanic Garden ae 

Arboretum; and 

* This Amendment was executed in triplicate, and one copy deposited 

with the Secretary of the Board of Estimate and Apportionment, one with 

the Comptroller of the City of New York, and one with the Treasurer of 

ia 2 ooklyn Institute of Arts and Sciences 

* the terms of this Agreement two parcels of Mt. Prospect Reservoir 

me since known as the ‘‘ North Addition,’ were assigned to the Botanic 

Garden, and the Garden authorities were empowered to use the income of the 

original $50,000 of private funds not only “for the purchase of plants, flowers, 

shrubs, and trees,” as restricted in the original Agreement of 1909, but also 

“for other purposes in connection with said Botanic Garden and Arboretum.” 

'See p. 271 
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WHEREAS, The Commissioners of the Sinking Fund of The City of New 
York, on January 10, 1912, transferred the said two parcels of land hereinafter 
described to the Department of Parks of the Borough of Brooklyn for use as a 
Botanic Garden and Arboretum through the passing of the following resolution: 

RESOLVED, That, pursuant to the provisions of Section 205 of the Greater 
New York Charter, as amended, the Commissioners of the Sinking Tund 
hereby assign to the Department of Parks, Borough of Brooklyn, for the 
establishment of a Botanic Garden and Arboretum, property bounded and 
described as follows: 

lirst Parcel 

Beginning at the southwesterly corner of old Grand avenue and old 
Sackett street as formerly laid out on the Commissioner’s map of the 
County of Kings, and continuing in a southerly direction along the west 
side of said Grand avenue to the northerly side of old President street, as 
formerly laid out on said map, for a distance of 594 feet, more or less: thence 
ina westerly direction along the northerly side of said old President street to 
the easterly side of Flatbush avenue 725 feet, more or less; thence northerly 
along the easterly side of Flatbush avenue for a distance of 27.94 feet, more 
or less, to a point where a line parallel to the northerly side of old President 
street and 20 feet north of said line intersects the easterly side of Flatbush 
avenue, and thence in an easterly direction along said line parallel to 
President street, to a point situated 20 feet from the northerly side of old 
President street and 250 feet west of the westerly side of Grand avenue; 
and thence in a northerly direction parallel to the westerly side of said old 
Grand avenue to the southerly side of old Sackett street, a distance of 574 
feet; thence in an easterly direction along the southerly line of old Sackett 
street, a distance of 250 feet, to the westerly side of old Grand avenue at the 
point of beginning. 

Second Parcel 
Beginning at the southwesterly corner of Grand avenue and Sackett 

street, as formerly laid out on the Commissioner’s map of the County of 
Kings and continuing in a westerly direction along the southerly side of 
Sackett street 250 feet to a point; thence northerly and parallel to Grand 
avenue to a point on the southerly side of the Eastern parkway; thence in 
an easterly direction along the southerly side of the Eastern parkway to 
its intersection with the westerly side of Grand avenue; thence southerly 
along the westerly side of Grand avenue 18 feet to the point of beginning. 

jan 
—said assignment being made under the following conditions: 

First—That the iron fence shall be rebuilt by the Park Department or 
the Botanic Garden along the easterly side of the remaining reservoir property, 
and :f the adjoining lands shall be graded to a lower elevation, a slope of 2 
to 1 shall be left with a berm of sufficient width to secure the stability of the 
fence, and means of access to the reservoir property by vehicles shall be 
provided to the lower berm on the north side of the reservoir and to the 
roadway at the south side of the reservoir. 
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Second—The Department of Water Supply, Gas and Electricity intends 

to erect an office and tool house approximately 20 feet by 30 feet at a location 

to be hereafter designated by the Commissioner of said Department, and the 

right is hereby reserved, therefore, to use any portion of the lands herein 

designated and described, and to be assigned to the Park Department that the 

Commissioner of the Department of Water Supply, Gas and Electricity may 

consider necessary for the erection of said office and tool house. 

Third—The lands to be assigned to the Department of Parks shall be 

reassigned to the Department of Water Supply, Gas and Electricity upon the 

certification of the Commissioner of Water Supply, Gas and Electricity that 

said lands are needed for the extension or improvement of the water supply 

system. 

Fourth—No buildings shall be erected by the Department of Parks on 

any of the lands hereby assigned without the written consent of the Com- 

missioner of the Department of Water Supply, Gas and Klectricity, as set 

orth in said instrument of designation dated August 5, 1911; and 

Wuerras, The Board of Park Commissioners of The City of New York 

has on the 27th day of March, 1912, recommended to the said Board of 

Estimate and Apportionment that the agreement entered into between the 

party of the first part and the party of the second part under the authority of 

chapter 618 of the Laws of 1906, said agreement being dated December 28, 

1909, be amended as hereinafter set forth and as provided in section 3 of chapter 

178 of the Laws of 1911 

Now, THEREFORE, in consideration of the actions already taken under 

chapter 618 of the Laws of 1906, chapter 178 of the Laws of 1911, and section 

205 of the Greater New York Charter, as amended, and in consideration of the 

mutual agreements herein contained, it is agreed by and between the said 

parties that the agreement between the said City of New York and the said 

Brooklyn Institute of Arts and Sciences, entered into on December 28, 1909, 

be hereby amended as follows, namely: 

First—That the party of the first part has granted and demised, and 

doth by these presents grant, demise and let unto the said party of the second 

part the two parcels of land heretofore pertaining to the Prospect Hill Reservoir 

hereinbefore described and bounded; said two parcels of land to be added to the 

lands of the Brooklyn Botanic Garden and Arboretum leased to the Brooklyn 

Institute of Arts and Sciences on December 28, 1909, the said Institute, party 

of the second part, to have and to hold the same so long as the said party of the 

second part shall continue to carry out the objects and purposes defined in its 

Charter, or any amendment of said Charter, except as herein or as in the 

aforesaid agreement of December 28, 1909, otherwise provided, and shall 

maintain and administer these two said parcels of land hereinbefore bounded 

and described for the purposes of a Botanic Garden and Arboretum as pro- 

vided in chapter 178 of the Laws of 1911; and shall faithfully keep, per- 

form and observe the covenants and conditions herein contained on its part 

to be kept, performed and observed until said land shall be surrendered 

by the said party of the second part, or its surrender is required by the party of 
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the first part as provided in the original agreement, dated December 28, 1909, 
and as further provided in this agreement: and the said two parcels of land shall 
be used and held by the party of the second part under the same terms and 
conditions in all respects as the lands leased by the party of the first part to 
the said party of the aoe part on December 28, 1909, with the following 
exceptions and condit 

That the iron nae shall be rebuilt by the Park Department or the 
Botanic Garden along the easterly side of the remaining reservoir property, 
and if the adjoining lands shall be graded to a lower elev ation, a slope of 2 to 1 
shall be left with a berm of sufficient width to secure the stability of the 
fence, and means of access to the reservoir property by vehicles shall be 
provided to the lower berm on the north side of the reservoir and to the 
roadway at the south side of the reservoir 

2. The Department of Water Sibi; Gas and Electricity intends to 
erect an office and tool house ie ately 20 feet by 30 feet at a location 
to be hereinafter designated by the Commissioner of said Department, and 
the right is hereby reserved, ae to use any portion of the lands herein 
designated and described and to be assigned to the Park jee that 
the Commissioner of the Department of Water Supply, Gas and Electricity 
as consider necessary for the erection of said office and tool hous 

The lands to be assigned to the Department of Parks shall be foaesmied 
to e Department of Water Supply, Gas and Electric ity upon the certification 
of the Commissioner of Water Supply, Gas and Electricity that said lands are 
sh for the extension or improvement of the water supply system 

- No buildings shall be erected by the Department of Panes on any 
of ae lands hereby assigned without the written consent of the Commissioner 
of the Department of Water Supply, Gas and Electricity, as set forth in said 
instrument of designation dated August 5, 1911 

\nd the party of the first part herein agrees to provide such sums as the 
Board of Estimate and Apportionment may deem necessary for the cost of 
the necessary grading, soil additions, and other permanent improvements and 
for the annual maintenance of said lands, in the same manner that it provides 
for other sed ee eee and for maintenance in the Botanic 
Garden and Arboretum heretofore established through a said agreement 
dated December a 1909, and in pursuance of authority granted by said 
chapter 178 of the Laws of 1911 

Second—And the party of the second part now holding the sum of 
$50,000.00, the principal or interest of which is to be expended for the benefit 
of the said Botanic Garden and Arboretum, is privileged after the date of the 
execution of this agreement, in pursuance of authority granted in section 2 
of said chapter me of the Laws o 1, to use the income thereof for the 
purchase of plants, flowers and trees, or for other purposes in connection with 
said Botanic ee and Arboretun 

And it is hereby expressly eee that this contract may be gna 
and annulled at any time by the party of the first part, providing the Board 
of Estimate and Apportionment of the party of the first part, its successor or 
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successors, after notice in writing to the party of the second part, served by 

mailing or otherwise, notifying the party of the second part that some action 

is to be taken in reference to this agreement, by a vote of three-fourths of all its 

members, by motion or resolution decide that it is for the best interests of the 

party of the first part that said contract be cancelled or annulled. And it is 

further agreed that upon said Board of Estimate and Apportionment aforesaid 

directing the cancellation or annullment of said contract, that the party of the 

first part shall serve upon the party of the second part, or its successor or suc- 

cessors, or any officer thereof, a notice in writing notifying the said party 

of the second part of the action of the said Board of Estimate and Appor- 

tionment, and the said party of the second part shall thereafter, and before the 

expiration of six months after the date of the service of said notice in writing, 

as aforesaid, notifying the party of the second part of the cancellation or 

annullment of the contract by the party of the first part, quit or surrender the 

said premises and remove all of its property therefrom except as hereinbefore 

provided, and after such notice said party of the second part shall and will at 

or before the expiration of six months, quietly and absolutely yield up and 

surrender to the party of the first part, its successor or successors, all and 

singular the aforesaid demised premises, and upon the failure of the party of 

the second part to remove from said premises all its property and surrender and 

quit said premises as aforesaid, within six months after the service of notice as 

aforesaid, the said party of the first part shall have the right to enter in and 

upon said premises and take possession of same, together with all property of 

every kind, nature and description remaining thereon, 

And it is further understood and agreed by and between the parties hereto 

that this agreement may be wholly cancelled or annulled, or from time to 

time be modified as may be mutually agreed in writing between said parties, 

or their successor or successors, anything herein contained to the contrary in 

— 

anywise notwithstanding. 

LN WITNESS WHEREOF the party of the first part has caused this agreement 

to be executed by its Mayor, pursuant to a resolution of the Board of Estimate 

and Apportionment adopted at a meeting held on the 11th day of July, in the 

year of our Lord nineteen hundred and twelve, and the said party of the second 

part has caused the same to be executed by its President and Treasurer, and its 

official seal affixed thereto, pursuant to a resolution of the Board of Trustees of 

the Brooklyn Institute of Arts and Sciences adopted at a meeting held on the 

8th day of March, in the year of our Lord nineteen hundred and twelve. 

CITY OF NEW YORK, 

WLLIAM J. GAyNOr, Mayor. 

BROOKLYN INSTITUTE OF ARTS AND SCIENCES, 

A. Aucustus Hrary, President. 

[SEAL] CLinton W. Lup_um, Treasurer. 

Approved as to form: 

Joun L. O’Brien, Acting Corporation Counsel. 
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BOARD OF ESTIMATE AND APPORTIONMENT 
CITY OF NEW YORK 

Resolved, That, pursuant to the provisions of chapter 618 of the Laws of 
1906, as amended by chapter 178 of the Laws of 1911, the Board of Estimate 
and Apportionment hereby approves of the seended agreement Seas 
by the Park Board of The City of New York, between The City of New 
York, acting by the Board of Estimate and Apportion ment, and ae Brooklyn 
Institute of Arts and Sciences, relative to the establishment and maintenance 
of a Botanic Garden and Arboretum on park lands in the Borough of Brooklyn, 
under the jurisdiction of said Institute of Arts and Sciences, and the Mayor 
be and is hereby authorized to execute said agreement on behalf of The C ity 
of New York. 

A true copy of resolution adopted by the Board of Estimate and Apportion- 
ment, July 11, 1912 

JosepH HAAG, 

Secretary. 

AGREEMENT OF AUGUST 17, 1914, BETWEEN THE 
CITY OF NEW YORK AND THE BROOKLYN IN- 
STITUTE OF ARTS AND SCIENCES, AMENDING 

THE AGREEMENT OF SEPTEMBER 9, 1912, 

WHICH AMENDED THE AGREEMENT 

OF DECEMBER 28, 1909, TOUCHING 
THE BROOKLYN BOTANIC 

GARDEN * 

BoarpD oF ESTIMATE AND APPORTIONMENT, City or NEw York 

Tris AGREEMENT, made and concluded on the 17th day of 
August, in the year nineteen hundred and fourteen, between The 
City of New York, acting by its Board of Estimate and Appor- 
tionment, party of the first part, and the Brooklyn Institute of 
Arts and Sciences, acting by its Board of Trustees, part of the 
second part, witnesseth: 

* This amendment was executed in triplicate, and one copy deposited 
with the secretary of the Board of Estimate and Apportionment, one with 
the Comptroller of the City of New York, and one with the treasurer of 
The Brooklyn Institute of Arts and Sciences. 

the terms of this Agreement the area of about eight acres of land lying 
opposite the Willink Entrance to Prospect Park, and since known as the 
“South Addition,”’ was assigned to the Botanic Garden, This extended the 
Botanic Garden land southward to Malbone St. (now Empire Boulevard). 
The other terms of the Agreement remained essentially unaltered. 
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Original Act and Agreement 

Wuereas, The City of New York, acting by tts Board of Esti- 

mate and Apportionment, party of the first part, and the Brook- 

lyn Institute of Arts and Sciences, acting by its Board of Trustees, 

party of the second part, entered into an agreement on the 28th 

day of December, in the year 1909, for the establishment and 

maintenance of a botanic garden and arboretum on park lands in 

the Borough of Brooklyn, City of New York, and for the care 

of the same, in accordance with the terms and conditions as 

expressed in said agreement, and under authority granted to the 

said City of New York by chapter 509 of the Laws of 1897 and 

chapter 618 of the Laws of 1900; and 

Amendment of the Act of 1897 

Wuereas, Said chapter 618 of the Laws of 1906 has been 

amended by chapter 178 of the Laws of 1911, entitled ‘An Act 

to amend chapter 509 of the Laws of 1897, entitled ‘An Act to 

provide for the establishment of a botanic garden and arboretum 

on park lands in the City of Brooklyn, and for the care of the 
yy) same,’”’ generally; and 

First Amendment of Original Agreement of 1909 

WuerREAS, Said agreement, entered into on the 28th day of 

December, 1909, was amended on September 9, 1912, in pursuance 

of authority granted by said chapter 178 of the Laws of 1911; 

and 
Provisions of the Act of 1911 

Wuereas, Chapter 178 of the Laws of 1911 in section IT, 

authorizes the Board of Estimate and Apportionment of The City 

of New York in its discretion on the recommendation of the Board 

of Commissioners of Public Parks of the said City, to enter into 

an agreement on behalf of said City with the Brooklyn Institute 

of Arts and Sciences for the establishing and maintaining by the 

said Institute of a botanic garden and arboretum upon such 

terms and conditions as may be agreed to, on “any of the lands 

lying between Washington avenue and Flatbush avenue acquired 

or that may hereafter be acquired by the City of New York and 

bounded northerly by the land formerly dividing the old City of 

Brooklyn from the late Town of Flatbush, easterly by Washington 

— 
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avenue and southerly and westerly by Flatbush avenue,” as an 
addition to the land immediately adjacent and which is now main- 
tained as a botanic garden and arboretum under the original 
agreement between the said City and the said Institute dated 
December 28, 1909, and 

Recommendation for Addition of New Land. Boundaries thereof 
WHEREAS, The said Board of Commissioners of Public Parks 

of the City of New York, on the 2d day of April, in the year 1914, 
passed the following resolution: 

‘ Resolved, That, pursuant to chapter 178 of the Laws of Oise 

and in consideration of the existing agreement between The City 
of New York and the Brooklyn Institute of Arts and Sciences for 
the establishment and maintenance of a botanic garden and arbo- 
retum on park lands in the Borough of Brooklyn, the Board of 
Commissioners of Public Parks of The City of New York hereby 
recommends to the Board of Estimate and Apportionment of the 
said City that the park lands bounded as follows: Beginning on 
the easterly side of Flatbush avenue at a point where the line 
formerly dividing the old City of Brooklyn from the late town 
of Flatbush intersects the said easterly side of Flatbush avenue 
and running in a northeasterly direction along the line formerly 
dividing the old City of Brooklyn from the late Town of Flatbush 
746 feet 4 inches, more or less, to the westerly side of Washington 
avenue; thence in a southerly direction along the westerly side 
of Washington avenue 569 feet 1134 inches, more or less, to the 
northwesterly side of the Brighton Beach railway lands; thence in 

a southwesterly direction along the northwesterly side of the 

Brighton Beach railway lands 545 feet 334 inches, more or less, 

to the northerly line of Malbone street; thence westerly along the 

northerly side of Malbone street for a distance of 110 feet, more or 
less, to the easterly side of Flatbush avenue; thence in a north- 

westerly direction along the easterly side of Flatbush avenue 486 
feet 1 inch, more or less, to the point of beginning, be added 

to the existing botanic garden and arboretum established under 

chapter 618 of the Laws of 1906, as amended by chapter 178 of 
the Laws of 1911, and maintained under an agreement between 
the said City of New York and the said Brooklyn Institute of 
Arts and Sciences, under the date of December 28, 1909, as 

—" 
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amended by an agreement between the said City and the said 

Institute under date of September 9, 1912, this said area herein- 

before described and bounded, to be maintained and administered 

as a part of the said Brooklyn Botanic Garden and Arboretum 

under the same terms and conditions as now exist and are in force 

for the maintenance and administration of the said existing 

Brooklyn Botanic Garden and Arboretum, the said same terms 

and conditions as to cancellation and annulment by the party of 

the first part to apply to this additional tract of land described in 

this resolution precisely as the terms and conditions of cancella- 

tion and annulment apply to the lands in the original botanic 

garden established in pursuance of the agreement entered into 

between The City of New York, party of the first part, and the 

said Brooklyn Institute of Arts and Sciences, party of the second 

part, dated the 28th of December, 1909; and subject to the 

following additional conditions, namely: 

Provision for Possible Future Roadway 

“That the Board of Estimate and Apportionment of The 

City of New York, on the recommendation of the Board of Com- 

missioners of Public Parks of said City, reserves the right to with- 

draw from the lands hereinbefore described in this resolution, a 

strip of land across the southerly part of said lands from Wash- 

ington avenue toward the Willink Entrance of Prospect Park for 

the construction by the Department of Parks of a roadway 

thereon, the boundaries of said strip of land and the location of 

said roadway to be determined by said Board of Estimate and 

Apportionment on the recommendation of the said Board of 

Commissioners of Public Parks; and in laying out, grading and 

planting lands as hereinbefore described and bounded, due ac- 

count shall be taken of the possible need of such roadway in 

the future.” 

Requirements Concerning Pathway for Pedestrians 

‘The plans for the development and the use of these addi- 

tional lands shall include a pathway for pedestrians running 

across the lands from Washington avenue to a point on Flatbush 

avenue near the Willink Entrance to Prospect Part and such 

pathway shall be kept open at such hours and times as shall be 
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designated by the Park Commissioner of the Borough of Brook- 
lyn, or by his successor or successors.”’ 

Agreement to Second Amendment 
NoW, THEREFORE, in consideration of the actions already taken 

under chapter 618 of the Laws of 1906, and chapter 178 of the 
Laws of 1911, and in consideration of the mutual agreements 
herein contained, it is agreed by and between the said parties that 
the agreement between the said City of New York and the said 
Brooklyn Institute of Arts and Sciences, entered into on Decem- 
ber 28, 1909, and amended by an agreement entered into on 
September 9, 1912, be hereby further amended as follows: 

Second Amendment. Grant of New Land 
That the party of the first part has granted and demised, and 

doth by these presents grant, demise and let unto the said party 
of the second part, the parcel of park lands as hereinbefore de- 
scribed and bounded in the resolution of said Board of Commis- 
sioners of Public Parks to be added to the lands of the Brooklyn 
Botanic Garden and Arboretum leased to the Brooklyn Institute 
of Arts and Sciences on December 28, 1909, and the additional 
lands leased to the said Institute on September 9, 1912, the said 
Institute, party of the second part, to have and to hold the 
same so long as the said party of the second part shall continue 
to carry out the objects and purposes defined in its Charter or 
in the amendments of said Charter except as herein or as in the 
aforesaid agreement of December 28, 1909, and the amendment 
thereto of September 9, 1912, otherwise provided, and _ shall 
maintain and administer this said parcel of land hereinbefore 
bounded and described for the purposes of a Botanic Garden and 
Arboretum as provided in chapter 178 of the Laws of TOW: 
and shall faithfully keep, perform and observe the covenants and 
conditions herein contained on its part to be kept, performed 
and observed until said lands shall be surrendered by the said 
party of the second part or its surrender is required by the party 
of the first part as provided in the original agreement dated 
December 28, 1909, in the amendment to the agreement dated 
September 9, 1912, and as further provided in this agreement; 
and the said parcel of land shall be used and held by the party 

— 



294 

of the second part under the same terms and conditions in all 

respects as the lands leased by the party of the first part to the 

said party of the second part on December 28, 1909, and as in 

the amendment dated September 9, 1912, with the following 

exceptions and conditions: 

Right Reserved to Withdraw Strip for Roadway 

1. “That the Board of Estimate and Apportionment of The 

City of New York, on the recommendation of the Board of 

Commissioners of Public Parks of said City, reserves the right to 

withdraw from the lands hereinbefore described in this resolution, 

a strip of land across the southerly part of said lands from 

Washington avenue towards the Willink Entrance of Prospect 

Park for the construction by the Department of Parks, of a 

roadway thereon, the boundaries of said strip of land and the 

location of said roadway to be determined by said Board of 

Estimate and Apportionment on the recommendation of the 

said Board of Commissioners of Public Parks; and in laying 

out, grading and planting lands as hereinbefore described and 

bounded, due account shall be taken of the possible need of such 

roadway in the future.” 

Construction of Pathway Specified 

2. “The plans for the development and the use of these addi- 

tional lands shall include a pathway for pedestrians running 

across the lands from Washington avenue to a point on Flatbush 

avenue near the Willink Entrance to Prospect Park, and such 

pathway shall be kept open at such hours and times as shall be 

designated by the Park Commissioner of the Borough of Brook- 

lyn, or by his successor or successors.” 

Funds for Permanent Improvements and Annual Maintenance to 

be Provided by the City 

And the party of the first part herein agrees to provide such 

sum or sums of money as the Board of Estimate and Apportion- 

ment may deem necessary to cover the cost of necessary grading, 

soil additions and other permanent improvements, and also to 

cover the cost of the annual maintenance of the said lands in the 

same manner that it provides for other permanent improvements 

and for maintenance in the Botanic Garden and Arboretum here- 
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tofore established through the said agreement, dated December 
28, 1909, and the amendment to said agreement, dated September 
9, 1912, and in pursuance of the authority granted by said 
chapter 178 of the Laws of 1911 

Terms of Cancellation and Annulment 
And it is hereby expressly agreed that this contract may be 

cancelled and annulled at any time by the party of the first part, 
providing the Board of Estimate and Apportionment of the party 
of the first part, its successor or successors, after notice in w riting 
to the party of the second part, served by mail or other wise, 
notifying the party of the second part that some action is to be 
taken in reference to this agreement, by a vote of three-fourths 
of all its members, by motion or resolution, decide that it is for 
the best interests of the party of the first part that said contract 
be cancelled or annulled. And it is further agreed that upon 
said Board of Estimate and Apportionment aforesaid directing 
the cancellation or annulment of said contract, that the party of 
the first part shall serve upon the party of the second part, or 
its successor or successors, or any officer thereof, a notice in 
writing notifying the said party of the second part of the action 
of the said Board of Estimate and Apportionment, and the said 
party of the second part shall thereafter, and before the expira- 
tion of six months after the date of the service of said notice in 
writing, as aforesaid, notifying the party of the second part of 
the cancellation or annulment of the contract by the party of the 
first part, quit or surrender the said premises and remove all 
of its property therefrom except plants, trees and shrubs set in 
the soil and after such notice said party of the second part shall 
and will at or before the expiration of six months, quietly and 
absolutely yield up and surrender to the party of the first part, 
its successor or successors, all and singular the aforesaid de- 
mised premises, and upon the failure of the party of the second 
part to remove from said premises all its property and surrender 
and quit said premises as aforesaid, within six months after the 
service of notice as aforesaid, the said party of the first part 
shall have the right to enter in and upon said premises and take 
possession of same, together with all property of every kind, 
nature and description, remaining thereon. 
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Agreement to Modify or Annul 

And it is further understood and agreed by and between the 

parties hereto that this agreement may be wholly cancelled or 

annulled, or from time to time be modified as may be mutually 

agreed in writing between said parties, or their successor or 

successors, anything herein contained to the contrary in anywise 

notwithstanding. 

In witness whereof the party of the first part has caused this 

agreement to be executed by its Mayor, pursuant to a resolution 

of the Board of Estimate and Apportionment adopted at a meet- 

ing held on the 12th day of June in the vear of our Lord nineteen 

hundred and fourteen, and the said party of the second part has 

caused the same to be executed by its President and Treasurer, 

and its official seal affixed thereto, pursuant to a resolution of 

the Board of Trustees of the Brooklyn Institute of Arts and 

Sciences adopted at a meeting held on the 12th day of June, in 

the year of our Lord nineteen hundred and fourteen. 

Ciry or NEw York. 
(Signed) GrorRGE MCANENY, 

Acting Mayor. 

Tur BRooKLYN INSTITUTE OF ARTS AND SCIENCES 

(Signed) A. AuGustus HEALEY, 

President. 

(Signed) DaninL V. B. HEGEMAN, 
Treasurer. 

Approved as to form 

(Signed) C. V. OLENDORF, 
Acting Corporation Counsel. 

ACQUISITION AND COST OF THE LAND COMPRIS— 

ING THE BROOKLYN BOTANIC GARDEN 

The City of New York Record of Real Estate, as published in 

the City Record for May 6, 1913, gives on page 4159 a partial 

list of the property now comprised in the Brooklyn Botanic 

Garden. The boundaries are given as Eastern Parkway, Flat- 

bush and Washington Avenues, and Malbone Street (now Empire 

Boulevard), and the area as 39.9 acres. This is the area of the 
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original land set aside for Botanic Garden purposes on December 
28, 1909, and therefore does not include the North and South 
Additions. The property is designated as used for the Brooklyn 
Botanic Garden, with a footnote stating that the area was 
formerly known as Institute Park. According to the acreage 
given, the site of the Brooklyn Museum is also not included. 

The property consists of four parcels of land acquired as 
follows: 

1. April 25, 1904, by condemnation, at a cost of............ .. $358,047.64 
2. December 22, 1905, from Lucy A. B. Sterling, at a cost of... .. 12,000.00 
3. December 26, 1905, from Margaret Nelly, ata costiotve =... 17,000.00 
4. November 25, 1907, by condemnation, at a cost of........... 123,115.01 

ON exter et ask wn) 0. ds een oe SOICO 65 

The site of Mr. Prospect Reservoir was acquired by con- 
demnation in 1857 at a cost of $95,500. This included the area 
of the ‘‘North Addition” of the Garden of about three acres— 
approximately one-third of the original reservoir site. The cost 
of the ‘‘ North Addition,” therefore, may be estimated as not in 
excess of one-third of $95,500, or about $31,833. 

The “South Addition” comprises ten parcels as shown on 
Landmap 4 on file in the Department of Finance, Municipal 
Building, Manhattan. These were acquired by conde tion, 
the report being dated and filed June 8, 1905. Title vested 
April 25, 1904. The cost of these parcels is recorded as follows: 
Parcel avian Be Cucickwacexccutrixee men 0k eee § 76,000 

En CELe Stas hc, far eee ROR a 4,636 
Ze Charlotte. Vanes ,unieeneemnen ys eh Ti ms 600 

MOL UCRES bis 7 eee gee Ota d Ao boca, 36 
Smetephenr Vi: boven nes eee erect ST a 2,000 

ITE ERES thy 2:27 ay, renee ee oe, he gr 122 
4. Ellen McLoughlin & Wm. Courtney, Administrators...... 136,000 
Ciemest a aka a “ Inel. in parcel 4 

Dig a zi ea us ie uae ee: 
Or, 60> -serena Robbmsietral meee een ty oh ty 75,700 

OTA pk eae oe oh ee eRe om ee 00.05, ()04, 

Lot 9, the eleventh parcel, refers to a very small triangular 
area at the north end of the site of the Fire Alarm Telegraph 
Bureau, separated from the Garden site on the south-east by the 
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Brighton Line railway cut. The cost of this area is included in 

the last item above and in the total. 

The total cost to the City, therefore, of all the land now 

comprised within the Botanic Garden was $837,089.65, as 

follows: 

1, The-original 39.9 acres .4.5 6.1. seascetew reese meee? $510,162.65 

9. The North Addition (approximate)...........--+++ 31,833.00 

3. The South Addition... ...... 0.0000 eee eee eee ees 295,094.00 

OPAL sesglscacdniece es eae hei a We es $837,089.65 

ACQUISITION BY THE CITY OF NEW YORK AND 

OUNDARIES OF THE LAND COMPRISING 

THE “SOUTH ADDITION” OF THE 

BROOKLYN BOTANIC GARDEN 

RESOLUTION OF THE BOARD OF EsTIMATE AND APPORTIONMENT 

PASSED DECEMBER 12, 1902, IN THE MATTER OF AC- 

QUIRING FOR THE City oF NEw YoRK TITLE 

TO THE LAND COMPRISING THE SOUTH 

ADDITION TO THE BROOKLYN 

BoTANIC GARDEN 

(From the Minutes of the Meeting of December 12, 1902) 

Whereas, on July 22, 1902, the Board of Aldermen of the City 

of New York, by a two-thirds vote of all the members elected 

voting in favor thereof, passed the following resolutions: 

Be it ordained by the Board of Aldermen of the City of New 

York as follows :— 

“That, in pursuance of the provisions of section 442 of the 

Greater New York Charter, the following resolution of the Board 

of Estimate and Apportionment, adopted by that Board on the 

20 day of June, 1902, be and the same hereby is approved, nae: 

“ Resolved, That ie Board of Estimate and Apportionment of 

the City of New York, in pursuance of the provisions of section 

442 of the Greater New York Charter, deeming it for the public 

interest to alter the map or plan of the City of New York by 

locating and laying out an addition to Prospect Park, and closing 

and discontinuing certain streets for the construction of an 
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approach to the Willink entrance to Prospect Park, in the 
Twenty-ninth Ward, Borough of Brooklyn, City of New York, 
does hereby favor and approve of the same so as to locate and 
lay out the said approach as follows: 

‘1. Locating and laying out an addition to Prospect Park. 
Beginning at the intersection of Flatbush Avenue and Mal- 

bone Street, as the same are laid down on the map of the City: 
“1. Thence northerly along the eastern line of Flatbush Avenue 

for 477.28 feet, more or less, to the southern line of East Side 
Lands; 

‘2. Thence easterly along the southeasterly line of East Side 
Lands for 763.55 feet, more or less, to the western line of Wash- 
ington Avenue; 

“3. Thence southerly for 1,050.79 feet, more or less, along the 
western line of Washington Avenue to the northern line of Mal- 
bone Street. 

‘4. Thence westerly along the northern line of Malbone Street 
for 341.82 feet to the point of beginning. 

“11. Closing and discontinuing of Washington Place and a 
street north of Washington Place, as the same are laid down, 
between Washington Avenue and Flatbush Avenue.” 

Resolved that the Board of Estimate and Apportionment, in 
pursuance of section 970 of Chapter 455 of the Laws of 1901, 
deem it for the public interest that title to the lands and premises 
required for the locating and laying out of an addition to Prospect 
Park, in the Borough of Brooklyn, in the City of New York, 
should be acquired by the City of New York, the said land and 
premises being bounded and described as follows: 

‘Parcel A 
“ Beginning at the intersection of the easterly line of Flatbush 

Avenue with the northerly line of Malbone Street, as the same 
are laid down on the map of the City, running thence northerly 
along the easterly line of Flatbush Avenue four hundred seven ty- 
seven and twenty-eight one hundredths (477.28) feet, more or 
less, to the line of the east side lands; thence easterly along the 
east side lands seven hundred sixty-three and fifty-five one 
hundredths (763.55) feet, more or less, to the westerly line of 
Washington Avenue, thence southerly along the westerly line of 
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Washington Avenue five hundred sixty-nine and thirty-six one 

hundredths (569.36) feet, more or less, to the northwesterly line 

of the Brooklyn and Brighton Beach Railroad, thence southerly 

along the northwesterly line of the Brooklyn and Brighton Beach 

Railroad five hundred forty-five and thirty-six one hundredths 

(545.36) feet, more or less, to the northerly line of Malbone 

Street; and thence westerly along the northerly line of Malbone 

Street one hundred and ten (110) feet, more or less, to the point 

of beginning. 
‘Parcel B 

“Beginning at the intersection of the northerly line of Mal- 

bone Street with the westerly line of Washington Avenue, as the 

same are laid down on the map of the City; running thence 

westerly along the northerly line of Malbone Street one hundred 

sixty-three and eighty-three one hundredths (163.83) feet, more 

or less to the southeasterly line of the Brooklyn and Brighton 

Beach Railroad; thence northerly along the southeasterly line of 

the Brooklyn and Brighton Beach Railroad three hundred eighty- 

one and sixteen one hundredths (381.16) feet, more or less, to 

the westerly line of Washington Avenue; and thence southerly 

along the westerly line of Washington Avenue three hundred ten 

and fifty-nine one hundredths (310.59) feet, more or less, to the 

point of beginning.” 

Resolved, That the Board of Estimate and Apportionment 

hereby requests the Corporation Counsel to take the necessary 

proceedings in the name of the City of New Yor k to acquire title, 

whenever the same has not been heretofore acquired, to the 

lands, tenements and hereditaments, for the purpose of locating 

and laying out said addition to Prospect Park. 

Resolved, That the Board of Estimate and Apportionment, in 

pursuance of the provisions of section 980 of chapter 466 of the 

laws of 1901, hereby directs that the entire cost of the above 

named proceeding be borne and paid by the City of New York. 

A true copy of a resolution adopted by the Board of Estimate 

and Apportionment, December 12, 1902, 

(Signed) JosepH HAAG, 

Secretary. 
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APPRAISAL OF THE LAND COMPRISING THE 
BROOKLYN BOTANIC GARDEN 

In 1913 the land comprising the Brooklyn Botanic Garden was 
appraised by the City at $2,400,000, of which $2,200,000 referred 
to the original area assigned by the Department of Parks for 
Botanic Garden Purposes on December 28, 1909; and $200,000 
to what is now known as the ‘North Addition,” between Mt. 
Prospect Reservoir and the Brooklyn Museum building (fronting 
on Eastern Parkway) and a strip 20 feet wide along the southern 
boundary of the reservoir property, assigned to the Brooklyn 
Institute of Arts and Sciences for Botanic Garden purposes on 
September 9, 1912. The ‘South Addition” was not then a part 
of the Garden. 

These figures do not include the site of the Brooklyn Museum, 
nor the improvements to the property since it was acquired. 

According to a report from the City of New York, Department 
of Taxes and Assessments, Borough of Brooklyn, received by the 
Botanic Garden February 27, 1926, the appraisal of the property 
for the year 1926, including the ‘‘South Addition,” was as follows: 

IDziavel Sct 5 0 hs ae $6,500,000 
| BRONUKGUNANSAS) Each ae a a ne 500,000 

MOR WNGRS racer le yeaa a are oe $7,000,000 

The boundaries of the South Addition are described in the 
amended Agreement of August 17, 1914 (pp. 291; also 299-300, 
infra). 

REORGANIZATION OF THE BROOKLYN INSTITUTE 

In January, 1915, the Board of Trustees undertook the work 
of reorganizing The Brooklyn Institute of Arts and Sciences. 
This involved the abolition of the office of Director of the 
Institute, and the formal recognition of three coordinate depart- 
ments, as referred to below, with three directors, independent 
each of the other, and each reporting directly to a special Govern- 
ing Committee of the Trustees. 
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The new constitution, embodying these features, was adopted 

on January 14, 1915. The Articles and Sections relating espe- 

cially to the Botanic Garden are as follows: 

“ARTICLE I 

“ Objects 

“Section I. The purposes of said corporation shall be the 

establishment and maintenance of Museums and Libraries of 

Arts and Sciences, the encouragement of the study of the Arts 

and Sciences and their application to the practical wants of man, 

the advancement of knowledge in science and art, and in general 

provision for popular instruction and enjoyment through its 

collections, libraries and lectures. 

“The museums and libraries of said Corporation shall be open 

and free to the public and private schools of the City of New 

York at all reasonable times and open to the public on such terms 

of admission as shall be approved by the Mayor of the City and 

the Park Commissioner of the Borough of Brooklyn. 

— 

“ARTICLE II 

“ Membership 

“Section 1. The membership of the Brooklyn Institute of 

Arts and Sciences shall comprise Benefactors, Patrons, Donors, 

Permanent Members, Life Members, Honorary Members, Fel- 

lows, Corresponding Members, Sustaining Members, Associate 

Members, Museum Members, and Botanic Garden Members. 

“ Section 2. The contribution or devise, according to the 

amount donated by him to the funds of the Institute in cash or 

securities, collections in art or science, or other property which 

shall be estimated by the Board of Trustees to be fully worth the 

sums named below, shall qualify the donor to be elected to one 

of the following classes of membership, viz.: 

“ BENEFACTOR, upon payment of $100,000 or over. 

‘“PaTRON, upon payment of $25,000, or over up to $100,000. 

“Donor, upon payment of $10,000, or over up to $25,000. 

‘PERMANENT MEMBER upon payment of $2,500. Permanent 

members shall be entitled to transfer their membership by will 

or other legal process. 
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‘LIFE MEMBER, upon payment of $500. 
“Any person being elected to one of the above classes of 

membership may, if he desire, have the option of designating a 
particular Department of the Institute under which he shall be 
enrolled. 

“Section 6. SUSTAINING MEMBERS, who shall be entitled to 
all the privileges of Associate Members, Museum Members, and 
Botanic Garden Members, may also be elected by the Board of 
Trustees. There shall be no registration fee for Sustaining 
Members. Their Annual Dues shall be Twenty-five Dollars 
($25) which shall be apportioned, as directed by the Trustees, 
among the three Departments of the Institute. 

“Section 9. Borantc GARDEN MEMBERS may be elected by 
the Trustees on the recommendation of the Members! hip Com- 
mittee. Their annual dues shall be Ten Dollars ( ($10) payable 
in advance, to be used exclusively for Botanic Garden purposes. 
They shall be entitled to admission to all receptions and lectures 
given at the Botanic Garden and to exhibits and openings pre- 
ceding the admission of the public, and to all regular publications 
of the Botanic Garden. 

“Section 10. The Benefactors, Patrons, Donors, Permanent 
Members and Life Members of the Institute shall also be known 
as the CORPORATE MEMBERS OF THE BROOKLYN INSTITUTE OF 
ARTS AND SCIENCES, and shall in addition have all of the privi- 
leges of Sustaining Members. Each Corporate Member shall be 
entitled to vote in the election of Trustees of the Institute, and 
shall be eligible to election as a member of the Board of Trustees. 
The corporate powers of the Institute shall be vested in the 
Trustees. Fifteen Corporate Members shall constitute a quorum 
for the election of Trustees and transaction of other business. 

“ARTICLE III 

“ Management 

“Section 8. The work of the Institute shall be divided into 
three general Departments, namely: Department of Education, 
the Museums, and the Botanic Garden. Each of these Depart- 
ments shall be in charge of a Director appointed by the Board of 
Trustees and of a Governing Committee of not less than five, 
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who with their Chairman shall be appointed from the Board of 

Trustees by the President. Each of said Directors shall have 

general charge and supervision of his Department, subject to the 

direction of the Governing Committee of that Department and 

of the Board of Trustees, and shall report to the Board and the 

Governing Committee of his Department, as often as required, 

concerning the work and needs of such Department. 

‘ARTICLE IV 

“Committees of the Corporation 

“ Section 1. There shall be the following standing committees 

of the Board: 
“1, GENERAL COMMITTEE. 

GOVERNING COMMITTEE of the Department of Education. 

“3 GOVERNING COMMITTEE of the Museums. 

“4. GOVERNING ComMITTEE of the Botanic Garden, 

“S, FINANCE COMMITTEE. 

“6, MEMBERSHIP COMMITTEE. 

“ Section 2. The General Committee 

officers of the Board and the Chairmen and one member, ap- 

pointed by the President, of each Governing Committee, and 

the Chairman of the Finance and Membership Committees. 

The President shall be Chairman and the Secretary shall be 

Secretary of the Committee. Said Committee shall, under the 

direction of the Board of Trustees, have the power, not specially 

delegated to the Governing Committees, to act upon all matters 

relating to the interests and management of the Corporation and 

upon such matters as may be referred to it by the Board or by 

During the summer recess of the Board, the 

shall consist of the 

any Committee. 
Seneral Committee shall have authority, in such manner as the 

Board shall determine, to act on behalf of the Board of Trustees. 

“ Section 5. The Governing Committee of the Botanic Garden 

shall, under the direction of the Board of Trustees, have charge 

of the Botanic Garden, with general supervision of the grounds 

and buildings pertaining thereto. They shall have power to 

make all necessary repairs, and to regulate the use of the grounds, 

buildings and collections and in general have charge of all work 

relating to the Botanic Garden. 
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“Section 6. Each Governing Committee shall elect its own 
Secretary and shall report to the Board of Trustees at its regular 
meetings and at such other times as it shall be required. Each 
Governing Committee shall have the power to appoint such sub- 
committees as it may deem necessary, prescribing their duties. 
The chairmen of such subcommittees must be members of the 
Governing Committee. 

‘Each Governing Committee, subject to the direction of the 
Board of Trustees, shall make all contracts on behalf of the 
Board, relating to the work of its Department, shall audit all bills 
against the Institute relating thereto, and in general execute the 
will of the Board in all matters pertaining to the work of its 
Department not otherwise especially delegated. 

“Section 7. The Finance Committee shall, under the direc- 
tion of the Board of Trustees, have charge of the collection, 
increase and investment of the endowment and permanent funds 
of the Institute, and shall have general charge of the financial 
interest of the corporation. It may also advise the Treasurer as 
to any necessary regulations for the work of the Treasurer’s 
office, or the deposit or control of the current funds. 

“Section 8. The Membership Committee shall, under the 
direction of the Board of Trustees, have charge of the admission 
of members and the general increase of the membership of the 
Institute in its various Departments.”’ 

— 

AGREEMENT BETWEEN THE BOTANICAL SOCIETY 
OF AMERICA AND THE BROOKLYN BOTANIC 

GARDEN CONCERNING THE PUBLICA- 
TION OF A JOURNAL OF BOTANY 

1. In order to help finance the launching of a new journal of 
botany, the Brooklyn Botanic Garden guarantees to become 
responsible to the extent of not more than one hundred dollars 
($100) an issue, for ten issues a year, and suggests that for the 
present, ten monthly issues (omitting August and September) 
constitute one volume. 

2. The Botanical Society of America, as soon as the publication 
of the new journal is decided upon, agrees to advance a sum of 
not less than three hundred dollars ($300), to meet the necessary 
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initial expense, and to contribute toward the maintenance of the 

journal, annually thereafter, and until notice to the contrary Is 

served one year in advance, or until mutual agreement to the 

contrary, the income from its accumulated funds toward the cost 

of publishing the journal; and the Botanical Society of America 

further agrees to assign annually a portion of the annual member- 

ship dues of each member, to an amount of not less than three 

dollars per member, as a subscription for the proposed journal, to 

be paid by the treasurer of the Botanical Society to the business 

manager of the journal. 

— 

3. It is further mutually agreed as follows: 

(a) That, during the tenure of this agreement, the business 

manager of the journal shall be a member of the scientific staff 

of the Brooklyn Botanic Garden, that the undistributed copies of 

each number, and all the exchanges shall be deposited in the 

library of the Garden; and that the exchanges shall become the 

permanent property of the Garden. If, and whenever, at any 

time, the gross income of the journal, from all sources (including 

subscriptions, advertisements, the sale of back numbers and sets, 

and any subsidies or endowments), shall exceed the necessary 

expenses of publication, postage, stationery, etc., the surplus, 

either as principal or as interest on the same, shall be applied to 

improving the journal, either by increasing the number of pages, 

or the number or quality of the illustrations, or the quality of the 

paper, one or all, or in any other way, according as the editors 

and management may jointly agree; and the payment of an 

honorarium to contributors should be kept in mind as an end to 

be attained at the earliest possible date consistent with main- 

taining the magazine at a reasonable degree of excellence. 

(b) That underneath the official name of the journal on the 

front page of the cover, and on the editorial or business page, 

there be printed the statement: ‘Official Publication of the 

Botanical Society of America”; and that the statement of publi- 

cation, wherever printed, shall read: ‘* Published in cooperation 

with the Botanical Society of America, by the Brooklyn Botanic 

Garden, at (address of printers).”’ 

(c) That the editorial board, which shall control the general 

editorial policy, shall (with the exception of one member to be 
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appointed by the Brooklyn Botanic Garden, in addition to the 
business manager) be elected by the Botanical Society of America 
under such terms and conditions, and at such periods as said 
Society may formally determine. 

(d) That the agreement, to be entered into as above, shall 
remain in force for not less than three years; and that it may be 
terminated by either party only after written notice of intention 
to terminate shall have been given to the proper official, at least 
one year in advance. 

(e) That in case, and when, the agreement shall terminate, the 
Botanical Society of America shall have possession of the re- 
served copies of the journal and shall have the right to the name 
of the journal; but the Brooklyn Botanic Garden shall retain 
ownership of the exchanges already received, and of such num- 
vers of incomplete volumes of exchanges as are necessary to 
complete the current volumes. 

For Botanical Society of America: 

(Signed) KF. C. NEwcomse, 
GEORGE T. Moore, 

Duncan S. JOHNSON, 
le Re ONS: 
Rk. A. HARPER, 

Committee on New Journal. 
For Brooklyn Botanic Garden: 

(Signed) C. Sruart GAGER, 

Director of the Botanic Garden. 

AGREEMENT BETWEEN THE ECOLOGICAL SOCIETY 
OF AMERICA AND THE BROOKLYN BOTANIC 
GARDEN CONCERNING THE PUBLICATION 

OF THE JOURNAITZ “EGOLOGY” 

WHEREAS, the Ecological Society of America, recognizing the 
lack of adequate provision in the United States for publishing the 
results of research, and for diffusing information, in the general 
subject of ecology, desires to establish and publish a new journal 
for this purpose, and 
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Wuerras, the Brooklyn Botanic Garden, organized for the 

advancement and diffusion of a knowledge and love of plants, 

desires to cooperate with the Ecological Society of America in the 

publication of the proposed journal, it is, therefore, mutually 

agreed between the Ecological Society and the Botanic Garden 

as follows: 
1. The monthly journal now known as the Plant World shall 

be acquired and taken over by the Ecological Society according 

to such terms as it may agree upon with the Plant World Asso- 

ciation. 

2. The Brooklyn Botanic Garden shall assume no obligations 

and shall incur no responsibility as between the Plant World 

Association and the Ecological Society, and the Ecological Society 

of America hereby absolves the Brooklyn Botanic Garden from 

all such responsibility and obligations. 

3. The name “ Plant World” shall be discontinued as the major 

title of the new journal. 

4. The new journal shall be called Ecology. 

5. Underneath the name Ecology, on the front page of the 

cover of each issue and elsewhere in the publication as may be 

subsequently agreed upon, shall be printed the following state- 

ments, or statements substantially equivalent thereto. 

Continuing the Plant World 

Official Organ of the 

Ecological Society of America 

6. At or near the bottom of the front page of the cover of the 

journal, and elsewhere as may subsequently be agreed upon, shall 

appear the following statement of publication: 

Published 

In Cooperation with the Ecological Society of America 

by the 

Brooklyn Botanic Garden 

at 

(Address of the Printers) 

7. The Business Manager of the journal shall be the Brooklyn 

Botanic Garden, or such officer or member of staff as the Director 

of the Garden may from time to time designate. 
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8. Advertisements may be carried on the third and fourth pages 
of the cover, and on inside pages additional to those containing 
reading matter. The advertisements shall be of a character 
acceptable to both the Ecological Society and the Botanic Garden. 

9. The second page of the cover shall be reserved for editorial 

and business announcements of the journal. 
10. No charge is to be made to the Ecological Society for the 

storage of undistributed copies of the journal at the Brooklyn 
Botanic Garden, but if it becomes necessary to pay rental or 
insurance for storage accommodations outside the Botanic Garden 

Buildings such rental shall become a charge against the account 
of the journal. 

11. All publications received in exchange for the journal shall 
be deposited in the library of the Brooklyn Botanic Garden, and 
shall become the permanent property of the Garden, and shall 
become subject to the regulations governing the administration 
of the library. 

12. If, and whenever, at any time, the gross income of the 
journal, from all sources (including subscriptions, advertisements, 
the sale of back numbers and sets, and any subsidies or endow- 
ments), shall exceed the necessary expenses of publication, post- 
age, stationery, office assistance, etc., the surplus, either as 
principal or as interest on the same, shall be applied to improving 
the journal, either by increasing the number of pages, or the 
number or quality of the illustrations, or the quality of the paper, 
one or all, or in any other way, according as the editors and 
management may jointly agree; and the payment of an hono- 
rarium to contributors should be kept in mind as an end to be 
attained at the earliest possible date consistent with maintaining 
the magazine at a reasonable degree of excellence. 

13. That the editorial board, which shall control the general 
editorial policy, shall (with the exception of one member who 
may be appointed by the Brooklyn Botanic Garden, at its option, 
in addition to the business manager) be elected or appointed by 
the Ecological Society of America under such terms and condi- 
tions, and at such periods as said Society may formally determine. 

14. The frequency of publication, and the number of pages per 
issue, shall be as mutually agreed upon from time to time by the 
editorial board and the business manager. 

— 
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15. The Ecological Society of America agrees to advance a 

sum of not less than one hundred dollars ($100) to meet necessary 

initial expenses, and to assign annually a portion of the annual 

membership dues of each member, to an amount of not less 

than two dollars per member, as a subscription to the journal to 

be paid by the treasurer of the Ecological Society to the business 

manager of the journal. These payments are to be made from 

time to time with reasonable promptness as the membership 

dues are received by the treasurer of the Society. Payment is 

to be made for members in arrears for dues unless and until the 

business manager is notified by the treasurer of the Society to 

remove from the mailing list of the journal the name or names 

of those in arrears for dues. 

16. All members of the Ecological Society in good standing 

shall receive one copy of each issue of the journal without any 

payment in addition to the membership dues in the Society. 

17. The fiscal year of the journal shall end on November 30; 

and the business manager shall render an annual financial state- 

ment to the Ecological Society of America at the time and place 

of its annual meeting. 
18. The Brooklyn Botanic Garden agrees to become responsible 

for any annual deficit not to exceed Three Hundred Dollars 

($300) a year. In consideration of this provision the choice of 

printer and the drawing of all contracts for printing and illus- 

trating shall rest with the business management, and no expenses 

shall be incurred in the name of or on behalf of the journal 

except by or with the approval of the business manager. 

19. This agreement shall remain in force for not less than 

three years from date (January 1, 1920), and may be terminated 

by either party only after written notice of intention to terminate 

shall have been given to the proper official at least one year 1n _: 

advance. 
20. In case, and when, this agreement shall terminate, the 

Ecological Society of America shall have possession of all over 

copies of the journal and of the mailing lists, and shall have the 

right to the name of the journal; but the Brooklyn Botanic 

Garden shall retain ownership of the exchanges already received, 

and of such numbers of incomplete volumes of exchanges as are 

necessary to complete current volumes. 
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For the Ecological Society of America: 

(Signed) BARRINGTON Moore, 
(Signed) Cas. C. Apams. 

For the Brooklyn Botanic Garden: 

(Signed) C. Stuart GaGER. 
BROOKLYN, NEW York, 

January 1, 1920. 

AGREEMENT BETWEEN THE EDITORIAL BOARD 
OF GENETICS AND THE BROOKLYN BOTANIC 
GARDEN CONCERNING THE PUBLICATION 

OF THE JOURNAL “GENETICS” 

WHEREAS the Editorial Board of Genetics desires the Brooklyn 
Botanic Garden to become the publisher of that journal; and 
WHEREAS the Brooklyn Botanic Garden desires so to cooperate 

with the Editorial Board of Genetics, it is therefore mutually 
agreed as follows: 

1. For the present, and until further agreement otherwise, the 
period of issue shall be bi-monthly and the total number of pages 
per volume of six numbers shall not exceed 600, more or less. 

2. The Editorial Board agrees to assume all responsibility for 
securing and editing copy, for forwarding same regularly and 
promptly to the printers, for the reading and prompt return of 
proof, and for all other editorial matters. 

3. At or near the bottom of the front page of the cover of the 
journal, and elsewhere, as may subsequently be agreed upon, 
shall appear the following statement of publication: 

Published by the 
Brooklyn Botanic Garden 

at 

(Address of the printers) 

4. The Business Manager of the Journal shall be the Brooklyn 
Botanic Garden, or such officer or member of the Botanic Garden 
staff as the Director may from time to time designate. 

5. Advertisements may be carried on special pages inserted 
after the scientific articles, and not elsewhere except by mutual 
agreement. All the cover pages shall, for the present and until 
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mutually agreed otherwise, be reserved for announcements re- 

lating to Genetics. The advertisements shall be of a character 

acceptable to both the Editorial Board and the Botanic Garden. 

6. No charge is to be made to the Editorial Board for the 

storage of undistributed copies of the journal at the Brooklyn 

Botanic Garden, but if it becomes necessary to pay rental or 

insurance for storage accommodations outside the Botanic Garden 

buildings, such rental or insurance shall become a charge against 

the account of the journal. 

7. All publications received in exchange for the journal, except 

editorial exchanges, shall be deposited in the library of the Brook- 

lyn Botanic Garden, and shall become the permanent property of 

the Garden, and shall become subject to the regulations governing 

the administration of the library. 

8. If, and whenever, at any time, the gross income of the jour- 

nal, from all sources (including subscriptions, advertisements, the 

sale of back numbers and sets, and any subsidies or endowments), 

shall exceed the necessary expenses of publication, postage, 

stationery, business office assistance, etc., the surplus, either as 

principal or as interest on the same, shall be applied to improving 

the journal, either by increasing the number of pages, or the 

number or quality of the illustrations, or the quality of the paper, 

one or all, or in any other way, according as the editors and 

managements may jointly agree. 

9. Three free copies of Genetics shall be forwarded to the 

Managing Editor, but no other free copies shall be issued, except 

on the basis of exchange, as provided in paragraph seven above. 

10. The fiscal year of the journal shall end on November 30, 

and the Business Manager shall render an annual financial report 

to the Managing Editor. 
11. The Brooklyn Botanic Garden agrees to become responsible 

for any annual deficit not to exceed Three Hundred Dollars ($300) 

a year. In consideration of this provision, the choice of printer, 

and the drawing of all contracts for printing and illustrating shall 

rest with the business management, and the Business Manager or 

publisher shall not be liable for any expenses incurred in the name 

of, nor on behalf of, the journal except by, or with the approval 

of, the Business Manager. 
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12. It is understood that no change shall be made in the 
physical qualities, stock, make-up, or quality of illustrations 
without mutual agreement. 

No copyright shall be placed on the title “Genetics,”’ nor on 
any of the contents of any issue, except by mutual agreement. 

13. It is expressly understood and agreed that, in entering into 
this agreement, the Brooklyn Botanic Garden does not assume 
any of the financial obligations incurred by the Editorial Board, 
nor by the former publishers or printers previous to the date when 
this agreement shall become effective, nor does the Botanic 
Garden become liable for any indebtedness to any former printer 
or publisher incurred by or in the name of the Editorial Board, 
or by any other party. The Editorial Board hereby absolves the 
Brooklyn Botanic Garden from all such indebtedness, and further- 
more agrees to assume all responsibility relating to any infringe- 
ment of copyright, and to indemnify the Brooklyn Botanic 
Garden against any claims or losses that may arise therefrom. 

4. In case, and when, this agreement shall terminate the 
Brooklyn Botanic Garden shall have possession of all over copies 
of Genetics, and shall retain ownership of the exchanges already 
received, and of such numbers of incomplete volumes of exchanges 
as are necessary to complete current volumes; but the Editorial 
Board shall have possession of the mailing lists, and shall have 
the right to the name of the journal. 

15. This agreement shall remain in force for not less than three 
years from January 1, 1922, and may be terminated by either 
party only after written notice of intention to terminate shall 
have been given to the proper official at least one year in advance. 

For the Editorial Board: 

=— 

(Signed) GEorGE H. SHULL, 
Secretary and Managing Editor. 

For the Brooklyn Botanic Garden: 
(Signed) C. Sruarr GaAGEr, 

Director. 
BROOKLYN, N. Y., 

December 31, 1921. 
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AGREEMENT BETWEEN NEW YORK UNIVERSITY 

AND THE BROOKLYN BOTANIC GARDEN 

For the purpose of encouraging botanical investigations, and 

for their mutual advantage in this connection, the New York 

University, party of the first part, and the Brooklyn Botanic 

Garden, party of the second part, hereby agree as follows: 

First: That such members of the scientific staff of the Botanic 

Garden as it may designate with the concurrence of the University 

authorities, shall be made officers of instruction in the Graduate 

School of the University, and attached to the department of 

Biology in that School, with the title of “Lecturer. 

Seconp: That courses of graduate rank offered by the Garden, 

when approved by the Faculty of the Graduate School of the 

University, shall be listed as courses in the Graduate School, 

with all of the privileges pertaining to the other courses offered 

in the Graduate School. 

Tuirp: Properly qualified students pursuing these courses shall 

be eligible as candidates for advanced degrees given by New 

York University, under the rules of the Graduate School relating 

to such degrees. 
Fourti: Except in those cases where the tuition at the Garden 

is fully met by the income from any scholarships, fellowships, 

or assistantships that may be established, New York University 

shall pay to the Brooklyn Botanic Garden for each course taken 

by one of its graduate students registered at the Garden, a sum 

equal to the entire fee which it collects for such course. 

Firtu: Each registered student shall pay to the Botanic 

Garden whatever laboratory fee the Garden may establish for all 

students taking any given course. 

Srxtu: The Brooklyn Botanic Garden on its part, agrees to 

extend to such registered students from the University the full 

privileges of its library, herbarium, laboratory equipment and 

collections of living plants, and such study material as may 

reasonably be required for the satisfactory prosecution of their 

investigations. 
Sreventi: It is further mutually agreed that any announcement 

concerning this agreement, to be published by either party, 

shall be submitted to the other party and receive its official 

approval before being published. 
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Ercutu: It is understood and mutually agreed that. this 
agreement does not prevent either party from entering into a 
similar cooperative agreement with any other institution. 

NINTH: This agreement may be absolved by either party only 
after notice of intention to absolve has been given to the other 
one year in advance. 

(Signed) ELMER E. Brown, 

Chancellor, New York University. 

(Signed) C. Stuart GAGER, 
Director, Brooklyn Botanic Garden. 

April 1, 19106. 

PLAN OF COOPERATION BETWEEN LONG ISLAND 
UNIVERSITY AND BROOKLYN BOTANIC 

GARDEN 

I. EXTENSION CouRSES FOR CREDIT. 

1. Courses leading to undergraduate credit. 

Courses given at the Botanic Garden, which con- 

form to academic standards approved by Long 

Island University in regard to content and method 
of instruction, shall be accepted by Long Island 
University for undergraduate credit. These stand- 

ards require the courses to be given in the form of 
lectures, quizzes or laboratory instruction, assigned 

reading, and examinations 
The instructors giving these courses shall be trained 
in conformity with the usual academic standards. 

2. Registration of students. 

Students registered in an accepted Botanic Garden 
course, who desire to obtain credit from the 

University, shall meet the admissions requirements 
of the University, register with the University 
Registrar, and pay a registration fee of $10 each 
semester. 

3. Granting of degrees. 

Students referred to in paragraph 2 who have met 
the requirements of an accepted course may receive 
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undergraduate credit from the University. Stu- 

dents who have studied in other institutions of 

collegiate standing may apply for advanced stand- 

ing in the University. 
Upon completion of the requirements of Long 

Island University for graduation in the arts or in 

the sciences, the student may apply for the degree 

of Bachelor of Arts or Bachelor of Science. 

Il. GRADUATE CREDIT. 

As the University has not as yet established a Graduate 

School, it cannot confer credits leading toward a graduate 

degree. 

IIT. OTHER PRIVILEGES. 

Long Island University agrees to place at the disposal of 

the Botanic Garden the services of the Professor of Botany 

in an advisory capacity. The Botanic Garden agrees 

to permit properly qualified students of Long Island 

University the use of its library and herbaria, under the 

regulations governing their general use. 

IV. CATALOGUE NOTICES. 

Notice of the cooperation of the Botanic Garden with the 

University shall appear in the official Prospectus of the 

Botanic Garden and in the official Catalogue of the 

University. 
For Long Island University: 

(Signed) GrorcEe R. HArpIE, Dean. 

For Brooklyn Botanic Garden: 

(Signed) C. SruarT GAGER, Director. 

BROOKLYN, N. Y,, 

January 26, 1931. 
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ARTICLES OF AGREEMENT BETWEEN THE AMERI- 
CAN IRIS SOCIETY AND THE BROOKLYN 

BOTANIC GARDEN 

The American Iris Society, hereinafter called the Society, and 
The Brooklyn Botanic Garden, hereinafter called the Garden, 
hereby agree to cooperate for the purpose of establishing a col- 
lection of Japanese irises and for the study of their cultivation, 
nomenclature, classification, and comparative merit, and for such 
other matters as may be hereafter agreed upon. 

This agreement is to extend over a period of five years, extend- 
ing from 1920 to 1924 inclusive, and may be terminated upon 
one year's notice by either party or extended by mutual 
agreement. 

The Garden agrees as follows: 

1. To provide land within its own grounds, labor of planting, 
and proper care and maintenance. 

2. That all records relating to the subjects of study, excluding 
notes of a strictly preliminary nature, shall be kept in duplicate 
and one copy supplied to the Society for use and preservation. 

3. That any standards (of classification, methods of record- 
ing, etc.) which may be accepted by the Society shall be used 
when pertinent or applicable, and that nothing tending to establish 
a standard in respect to Iris shall be published without the previ- 
ous approval and consent of the Society or its Board of Directors. 

4. That data secured from this collection shall be open to the 
use of the Society and that any Bulletins thereon published by the 
Garden shall be furnished to the Society in number equal to 
twice the amount of the then membership. 

5. That stock of irises furnished by the Society or stock result- 
ing from its increase shall not be disposed of by sale or exchange 
except with the approval of the Board of Directors of the Society. 

Lhe Society agrees as follows: 

1. To furnish without charge the necessary stock that can be 
secured through the contributions of its members or from inter- 
ested growers. Three plants constitute a test; one or two may 
be provided. 

2. To cooperate fully in the collecting of data. 
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3. That the Garden may be required to act contrary to this 

agreement, since it occupies City property and derives income 

from city funds. 

It is mutually understood by both parties: 

1. That either party may publish such data as has been gath- 

ered, but that incomplete data may not be released for publication 

except by special consent of both parties. 

2. That at the close of this agreement or at any previous time 

agreed upon the stock or portions thereof shall be divided as 

follows; to the Garden three plants each of all distinct varieties; 

to the contributor, subject to his expressed wish, plants equal to 

his original contribution, if available; to the Garden and the 

Society, equal portions of all remaining stock. 

3. That all claims to damages due to non-fulfillment of this 

agreement are waived. 

4. That the essence of this agreement is the development, 

maintenance, and study of a beautiful, complete, and valuable col- 

lection of Japanese irises, and the utilization of it in such manner 

as to promote the aims and objects of the Society and the Garden 

jointly. 

For the Society: For the Botanic Garden: 

(Signed) Joun C. WisteR, (Signed) C. STUART GAGER, 

President Director 

(Signed) R. S. STURTEVANT, April 19, 1920 

Secretary, April 20, 1920 

AGREEMENT BETWEEN THE BROOKLYN BOTANIC 

GARDEN AND THE AMERICAN FERN SOCIETY 

CONCERNING STORAGE OF BACK VOL-— 

UMES AND PARTS OF THE AMERICAN 

FERN JOURNAL AT THE 

BOTANIC GARDEN 

WuerrEas, the American Fern Society, for the better safe- 

guarding and handling of the back volumes and numbers of its 

official publication, the American Fern Journal, desires to secure 

storage accomodations at some scientific institution; and 

Wuereas, the Brooklyn Botanic Garden has, for several years, 

included studies in ferns among its research projects, by the 
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appointment of Dr. Ralph C. Benedict as Resident Investigator, 
and otherwise; and 

WHEREAS, the Botanic Garden wishes to facilitate the publi- 
cation of information concerning ferns; and 

Wuereas, Dr. Benedict is an Editor of the American Fern 
Journal, it is mutually agreed as follows: 

1. The Brooklyn Botanic Garden will provide in its Laboratory 
Building and without charge to the American Fern Society, 
storage space for the back volumes and numbers that have 
accumulated to date, and for the over-copies of subsequent 
numbers as issued. 

2. The Botanic Garden agrees to receive and fill orders for 
back numbers and volumes of the Ferm Journal, and the American 
Fern Society agrees to reimburse the Garden for postage, services, 
and all other expenses in connection with receiving and filling 
orders. 

3. The Botanic Garden is not to be put to any expense, either 
in the delivery of the journals to the Garden or subsequently in 
any transfer or removal of them from the Garden. 

4. Properly authorized representatives of the American Fern 
Society are to have access to the stored journals as may be 
desired from time to time, in harmony with the regulations 
concerning hours and days of opening and closing of the Labora- 
tory Building of the Garden, and access thereto and to its various 
rooms. 

5. The Botanic Garden agrees to keep the journals stored in a 
suitable place, and to exercise every reasonable precaution for 
their proper and satisfactory preservation, but the American 
Fern Society specifically absolves the Brooklyn Botanic Garden, 
and any and all of its employees, from all responsibility for any 
injury or loss to the stored journals through fire, theft, water, or 
otherwise. 

6. Either party to this Agreement will give the other party 
not less than six months notice of its desire and intention to 
terminate and cancel this Agreement. 

7. The American Fern Society will remove all of its journals or 
other belongings from the Laboratory Building and property of 
the Brooklyn Botanic Garden within not less than six months 
after notice from the Botanic Garden of its desire to terminate and 
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cancel this Agreement; and the Botanic Garden will permit the 

removal of said journals and belongings within six months of 

notice from the American Fern Society of its desire to remove 

them and cancel this Agreement. 

For the Brooklyn Botanic Garden: 

(Signed) C. STUART GAGER, 
Director. 

For the American Fern Society: 

(Signed) WititraAM R. Maxon, 
President. 

BROOKLYN, N. ¥ 

January 15, 1927. 

AGREEMENT BETWEEN BROOKLYN BOTANIC GAR- 

DEN AND THE AMERICAN FERN SOCIETY 

CONCERNING THE DEPOSITION OF THE 

LIBRARY OF THE FERN SOCIETY 

AT THE BOTANIC GARDEN 

Wuereas, the American Fern Society wishes to make the 

contents of its library readily accessible to all students of ferns; 

and 
Wuerrtas, the Brooklyn Botanic Garden desires to cooperate 

in this object; and 

Wuereas, Dr. Ralph C. Benedict, Resident Investigator at 

the Botanic Garden, is an officer of the Fern Society, as Editor of 

the American Fern Journal, official organ of the Society, the over 

copies of which are now deposited at the Brooklyn Botanic 

Garden in accordance with the terms of an Agreement between 

the Society and the Botanic Garden, dated January 15, 1927; 

It is hereby mutually agreed as follows: 

1. The American Fern Society will deposit its library, com- 

prising books, pamphlets, and periodicals received by it in 

exchange for the American Fern Journal or otherwise, at the 

Brooklyn Botanic Garden, and the Botanic Garden will receive 

the same, and subsequent additions to the collection initially 

transferred, for deposit on the shelves of the Botanic Garden 

Library. 
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2. At the time of sending its library to the Botanic Garden, the 
Society will give the Garden, in duplicate, a full and complete 
list of every publication which it sends, and the Garden will 
sign and return one copy of this list as acknowledgment for what 
it receives. 

3. The Society’s library is to be administered as a reference 
library under the same regulations that govern the Botanic 

Garden Library as a whole, and shall be freely accessible to the 
Society’s members, to the staff of the Botanic Garden, and to the 
general public, in harmony with such regulations as may be in 
force or adopted from time to time by the Botanic Garden 
authorities, concerning hours and days of opening and closing the 
Laboratory Building of the Garden, and access thereto and to its 
various rooms. 

4. a. The publications belonging to the Society's Library will 

not be available for use outside the Laboratory Building except 

by loan to some other library, scientific institution, or school, or 

to the Fern Society through its officially designated repre- 
sentatives. 

b. In general, all loans are to be for a period not to exceed two 
weeks, unless special arrangement for renewal is mutually agreed 

upon by the Botanic Garden and the borrower. 
c. The borrower shall pay all costs of transportation both ways, 

including sufficient insurance to represent replacement value of 

the publication. 
5 e Botanic Garden agrees to give to the books and other 

publications of the Society, deposited with it, similar supervision 

to that given to its own Library, and the Society hereby absolves 

the Botanic Garden from all responsibility for loss or damage to 

said deposited books and other publications from any cause 
whatsoever. 

6. The books and other publications deposited are to remain 
the property of the American Fern Society. 

7. Either party will give the other not less than one year’s 
notice of its desire and intention to terminate and cancel this 
agreement. 

8. The American Fern Society will remove all of the publi- 
cations constituting its library and all records and papers related 

thereto from the Laboratory Building and property of the 
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Brooklyn Botanic Garden within not less than one year after 

notice from the Botanic Garden of its desire to terminate and 

cancel this agreement, and the Botanic Garden will permit the 

removal of said publications and records within one year of 

notice from the American Fern Society of its desire to remove 

them and cancel this agreement. 

For the Brooklyn Botanic Garden: 

(Signed) C. STUART GAGER, 
Director. 

For the American Fern Society: 

(Signed) WitttAM R. MAxon, 
President. 

BROOKLYN, NEW YorK, 

April 21, 1930. 



THE BOTANIC GARDEN AND THE CITY 

THE BROOKLYN Botanic GARDEN, established in 1910, isa De- 
partment of the Brooklyn Institute of Arts and Sciences. It is 
supported in part by municipal appropriations, and in part by 
private funds, including income from endowment, membership 
dues, and special contributions. Its articulation with the City is 
through the Department of Parks. 

The City owns the land devoted to Garden purposes, builds, 
lights, and heats the buildings, and keeps them in repair, and in- 
cludes in its annual tax budget an appropriation for other items of 
maintenance. One third of the cost of the present buildings 
(about $300,000) and of other permanent improvements (about 
$253,000) has been met from private funds. 

Appointments to all positions are made by the director of the 
Garden, with the approval of the Botanic Garden Governing Com- 
mittee, and all authorized expenditures for maintenance are made 
in the name of the private organization, from funds advanced by 
the Institute, which, in turn, is reimbursed from time to time by 

the City, within the limits, and according to the terms of the 
annual Tax Budget appropriation. 

All plants have been purchased with private funds since the 
Garden was established. In addition to this, it has been the 

practice of the Garden, from its beginning, to purchase all books 
for the library, all specimens for the herbarium, all lantern slides 
and photographic material, and numerous other items, and to pay 
certain salaries, with private funds. 

The needs of the Garden for private funds for all purposes, 

are more than twice as great as the present income from endowment, 

membership dues, and special contributions. ‘The director of the 
Garden will be glad to give full information as to possible uses of 
such funds to any who may be interested. 
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INFORMATION CONCERNING MEMBERSHIP 

The Brooklyn Institute of Arts and Sciences is organized in 

three main departments: 1. The Department of Education. 2. 

The Museums. 3. The Botanic Garden. 

Any of the following seven classes of membership may be taken 

out through the Botanic Garden: 

1. SAP a eM Al. <4 sce aches oe See $ 10 

O. Seta INOUE nde vse y peewee, 2D 

5 TAT TURAL sobs bad vag eS dea ee 500 

A. Permanent member. ......¢5..+0+.es, 2500) 

Be MOUUON whe oo 2-6 nee ORS eo. by y OE 10,000 

6. Pots 2y bn Ho See seer andes een ee 25,000 

i ee ACtOl os. 4 ban cna tee eiewees 100,000 

Sustaining members are annual members with full privileges in 

Departments one to three. Membership in classes two to seven 

carries full privileges in Departments one to three. 

In addition to opportunities afforded to members of the Botanic 

Garden for public service through codperating in its development, 

and helping to further its aims to advance and diffuse a knowledge 

and love of plants, to help preserve our native wild flowers, and to 

afford additional and much needed educational advantages in 

Brooklyn and Greater New York, members may also enjoy the 

privileges indicated on the following page. 

Further information concerning membership may be had by 

addressing The Director, Brooklyn Botanic Garden, Brooklyn, 

N. Y., or by personal conference by appointment. Telephone, 

Prospect 9-6173. 
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PRIVILEGES OF MEMBERSHIP 

Free admission to the buildings and grounds at all times. 
Cards of admission for self and friends to all exhibitions and 

openings preceding the admission of the general public, and 
to receptions. 

Services of docent (by appointment), for self and party (of 
not less than six), when visiting the Garden. 

Admission of member and his or her immediate family to all 
lectures, field trips, and other scientific meetings under 

Garden auspices, at the Garden or elsewhere. 
Free tuition in most courses of instruction; in other courses 

members are allowed a liberal discount from the fee 
charged to non-members. 

Invitations for self and friends to spring and fal! “Flower 
J 

— 

Jays.’ 

Copies of Garden publications, as follows: 

a. Record. 

b. Guides. 

c. Leaflets. 

d. Contributions. 

Frequent Announcement Cards concerning plants in flower 
and other exhibits. 

Privileges of the Library and Herbarium. 
Expert advice on the choice and care of ornamental trees, 

shrubs, and herbaceous plants, indoors and out, on plant- 
ing the home grounds, the care of lawns, and the treatment 
of plants affected by insect and fungous pests. 

Determination of botanical specimens. 
Participation in the periodical distribution of surplus plant 

material and seeds, in accordance with special announce- 
ments sent to members from time to time. 
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FORMS OF BEQUEST TO THE BROOKLYN BOTANIC 

GARDEN 

Form of Bequest for General Purposes 

I hereby give, ce and bequeath to The Brooklyn Institute of Arts 

=n Sciences, Brookly N. Y., the sum of.............. ollars, the in- 

come from which said sum to be used for the educational and scientific work 

of the Brooklyn Botanic Garden 

Form of Bequest for a Curatorship 

[ hereby give, oe and eens to The Brooklyn Institute of Arts 

and Sciences, Brookly 2 MS ChE: SUNT Oly. a ac'nc ooo eds Dollars, as an 

endowment for a oe in a Brooklyn Botanic Garden, the income 

from which sum to be used each year towards the payment of the salary 

a S 

e) rator in said Botanic Garden, to be known as the (here may be 

ene i name of the donor or other person) curatorship. 

Form of Bequest for a Fellowship 

reby give, devise, and bequeath to The Brooklyn Institute of Arts 

and Sciences, Brooklyn, N. Y., the sum of.............. Dollars, the income 

from which sum to be used in the payment of a fellowship for advanced 

botanical investigation in the Brooklyn Botanic Garden, to be known as the 

spn aver dha Ptbmp dpa aso haa ectena te ew gsgeh a ah a ee ees fellowship. 

Form of Bequest for other particular purposes designated by the testator 

I hereby give, devise, and eee to The Brooklyn Institute of Arts 

and Sciences, Brooklyn, N. Y., the sum of............-. Dollars, to be used 

(or the income from which to be oe the Brooklyn Peer Garden * 

* The following additional purposes are suggested for which endowment 

is needed: 

1. Botanical research. 

2. Publishing the results of botanical investigations. 

3. Popular botanical publication. 

4. The endowment of a lectureship, or a lecture course. 

5. Botanical illustrations for publications and lectures. 

6. The purchase and collecting of plants. 

7. The beautifying of the grounds. 

8. The purchase of publications for the librar 

: Extending and enriching our work of + public education 

The establishing of prizes to be awarded by the Booka Botanic 

oo for botanical research, or for superior excel 

High Schools of the City of New York. 

ence of botanical work in the 
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yearly; Life Membership, 0. Full information concerning membership may be had by addressing The Director, Brooklyn Botanic Garden, 1000’ Washington Avenue, Brooklyn, N. Y. Telephone, Prospect 9-61 
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Flatbush Avenue to Eastern Parkway, turn left following Parkway to Washington 
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* Deceased, September 28, 1932. 



BROOKLYN BOTANIC GARDEN 

PUBLICATIONS 

RECORD. Established, January, 1912. An administrative periodical issued 

Gory (1912-1928) ; bimon thly beginning with 1929, Contains, among other 

things, the Annual Report t of the ere an heads of departments, special reports, 

announcements. of epurecs of instruction, seed list, guides, miscellaneous papers, 

and pores concerning cane en Sawa and events. Free to members of the Garden. 

To others $1.50 a year. Circulates in 59 countries 

ME MOIRS. Palablished July, 1918. Published irregularly. Circulates in 

47 countries. 

olume I. Dedication Papers: comprising 33 scientific papers presented at 

the dedication of the laboratory building and plant houses, April 19-21, 1917. 

521 pages. Price $3.50, plus postage. 

Volum tS iy The vegetation of Long Island. Part I, The vegetation of « 

Montauk: A study of grassland and forest. By Norman Taylor, June 11, 1923. 

108 pages. Price $1.00, plus postage. 

Volume III. Vegetation of Mount Desert Island, Maine, and its environ- 

ment. ae Barrington Moore and Norman Taylor, June 10, 1927. 151 pages. 

Price $1.60 

CONTRIBUTIONS. Established, April 1, 1911. Papers ene published 

in periodicals, reissued as “separates, Wi ithout change of. pag and numbered 

consecutively. Twenty-five numbers constitute one volume. Price 25 cents each, 

$5.00 a volume. Circulates in 34 countri ries 

: 504, Physiologic races of Ustilago levis and U. avenae on red oats. 7 pages. 

93 

63. rnkereance sof resisron cy uke loose and covered smut in a hybrid of Early 

Gothland and Victor oats. 10 p 1932 

64. Inheritance oF resistance “ loose and, asia smut in hybrids of Hull- 

less with Early Gothland and Monarch oats. 28 p 1932. 

EAFLETS. Established, April 10, 1913. Published weekly be ees 

during April, May, June September, and October. The purpose of the Lea aflets 

is primarily to give announcements cance ne flowering a other er activities 

information shout: eat life for teachers and others. Free to members of. the 
5 cents each. Circu- 
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lates in 28 countri 

GUIDES to ine colleenons ee aud ees Price based upon cost 

of publication. Issued as num the Recorn; see above 

Guide No. 6. AabeneS an Vee Hatnaey: 11 illustrations. Price, 35 

cents. By mail, 4 

Guide No. The story of our Dau leers:: Glace geology ote ees Brooklyn 

Botanic ane ' 22 illustrations. Price, 35 ¢ 

0. 8. The story of fossil plants. et to ie SS Wee in Con- 

servatory Dinoass o. 2. § illustrations. Price, cents. By mail, s. 

SEED LIST. (Delectus ernie) Bae as December, 1914. Since 1925 

issued ee year in the January number the REcorD. Cireulation includes 60 

botanic gardens and snetitations HMecated in “40 coun ntti ies 

AMERICAN JOURNAL OF BOL Ae Established, January, 1914. Pub- 

lished, in codperation with the BoTANIcAL SoclETy OF AMERICA, monthly, except 

during August and September. Subscription $7.00 a year. ‘Circulates in 

ECOLOGY. Established, January, 1920. Published quarterly in codperation 

with the Se oe Society oF AMERICA. Subscription, $4.00 a year. Circulates 

in 48 cou 

GEN TICS. Pe at Sorta 1916. Bimonthly. Subscription, $6.00 a 

year. Ctecalates in 37 countr 


