





were Appro. t; ¢, dand
questions asked were as follo

1. Complete name and address of the institution in

w_hicﬁ the wood collection is housed. L
. If your wood collection has a special name,

please state it. d

. Date (year) of foundation of the collection.

. Name of curator, or individual directly in charge

of the collections, his official title, and his area of

research.

. Other personnel connected with the collection,

their titles, and areas of research.

- Number of specimens, and number of genera
if easily accessible.

- Regions, countries, or taxonomic groups in
which your wood collection specializes.

- Is a herbarium of voucher specimens connected
with the wood collection? If so, how extensive

is the herbarium? If not, do you have any record

of herbarium collections ( eposited clsewhere)

that may have been made at the time the wood

was taken?

- About what proportion of the wood collection
is authenticated with herbarium vouchers:

- List any major special collections, i.e., Desch’s
Malayan Woods, Gamble’s Indian woods, etc.

. Are any gseriodica]s dealing wholly or in part

with woo published by your institution? If s0,
name them, '

- Are small samples suitable for sectionin ail-
able to qualiﬁ.cpd individuals? b




 Grateful apprecation is offered to all who were so kind
as_tor?én'di their cooperation in completing the questionnaires
used to prepare the guide.

AMSTERDAM: The Royal Tropical Institute, Mauritskade 64,
Amsterdam-O, Netherlands.

Foundation: 1913. )

Curator: A. ‘?‘.31. Bianchi, Scientific collaborator of the Tropical
Products Department (Identification).

Collection: About 10000 specimens.

Specialization: Southeast Asia, Surinam, tropics in general,

Vaucher material: Vouchers deposited elsewhere; abour 3o per cent.

Important collections: Koorders (Java); Stahel (Surinam).

Sautples for sectioning: Available oceasionally by special request.

Exchange: Yes, bur limited: wanted, authentic samples of tropical
woods,

BANGKOK: Section of Wood Technology, Forest Products Divi-
sion, Royal Forest Department, Bangkok, Thailand.

Foundation: 1953.

Curaror: Mr, T, Swisuri, Officer-in-charge.

Collection: 2476 specimens; 187 genera.

Specialization: Thailand.

Voucher material: Yes, at the Section of Botany, Forest Products
Research Division; 50 per cent. f '

Samples for sectioning: Yes,

Exchange: Yes; wanted, any commercial woods.

BELEM: Instituro Agronémico do Norte, Belém, Pari, Brazil.

li_r;;:;:danam Herbarium, 19455 wood collection, recently.

Curator: j_cw}) Murga Pimes, Chefe da Secgio de Botinica (Amazonian

. region).

Staff :F}?nfn.:ﬂ: Humserto Marinao Koury, Assistant (Amazonia),
"ORGE. ALEXANDER Brack, Assistant (Amazonia); Ricarpo i

Lemos Frées, Asssitant (Amazonia): Apo
3] : - LOPH .
laborator (Amazonia). 0 Ducke, Col-

Collection; 1 500 specimens,
.Sl{u':rm!i:..::imr: Amazonian species.
oucher material: Yes, 80,000 specimens; 100 per cent,

Periodical i _
or serial wworks: Boletint Téeni 3 S
do Norte, etim Tecnico do Instituto Agrondmico

Samples for sectioning: Yes,
Microscope slidps: Yes.

Exchape: v
xchange: Yes; wanted, South American woods.




Avenue, Cambridge 38, Massachusetts, US.A. :
Foundation: 1880's.

Carseir: At or, D, 1 AV 3 Professor of Plant
or: Acting Curator, Dr. 1. W. Bauey, Profe |

' Am?c::;s Emeritus (Plant morphology and anatomy).
Collection: Abo(‘;ﬁn:i’alnw

Vonchia veerias 1 Flerbarium of the Amold Ahoretum.
Periodical or serial works: Journal of the Arnold Aboretum.
Samnples for sectioning: Not at present,

Microscope slides: Yes; not at present.

Exchange: Not at present.

CARACAS: Instiruro Boranico, Apartado 2156, Ministerio Agricul-
tura v Cria, Caracas, Venezuela,

Foundation: 1938.

Collection: 255 genera,

Specialization: Venezuela,

Samples for sectioning: Yes.

Remarks: The collection formed the basis for Maderas de Venezuela
by Harry Corothie, Caracas, 1948.

CHICAGO: Chicago Natural History Museum, Roosevelr Road
and Lake Shore Drive, Chicago s, Tllinois, U.S.A.,

Foundation: About 1806.

Curator: Dr, Jous 'W. Thmser, Curator of Economic Botany.

Staff members: Mr. Arcuie F. Whrson, Associare ( Wood anatomy),

Collection: About 18,300 (not including duplicares and unidentified
specimens).

Specialization: United States, tropical and subtropical America.

Voucher material: Yes; erhaps 65 per cent.

Iporeans collections: Krukoff (Brazil); L1. Williams (Mexico, Peru,
Venezuela); Acosta-Solis (Ecuador) - Cuatrecasas (Colombia);
I{: H. Smith (USA.); New York State College of Forestry
(USAL).

Periodical or serial workss Field Musetm of Natural History Publica-

tions, Botanical Series; Field Musewm of Natural History
Handboob, -

Samples for sectioning: Yes
slide for the Museum).

.':ff.'rm.‘ufn' slides: Yes, yes,

Lxchange: N g desired, Old Waorld woods,

(‘01_1_;,5;11{1;!);,] L,;N Products Research Instirure, College, Laguna,

Faundation: 1954 (Most
onginal and At}

(recipient is requested to prepare one

of the collection consists of duplicates of the
entic wood collections of the Philippine

-4




“Microscope shdes: Nes; not normally loaned to i
ngbﬂw - some duplicate wood samples; the
return depend on the problem in hand

Rgmgﬁg;g Afair]y ]arge coliecﬁon of X 10 and X 1o phqtomwm«- 1

~ graphs of various woods is available.

DELFT: Forest Products Research Institute T. N, O, Postbus 49,
Delft, Nethetlands-.

Foundation: 1939. _ )

Crrator: Miss 953.91\1. Jurte, Wood anatomist (Structure and properties
of normal and abnormal wood).

Colleetion: 4015 samples; 340 genera. oA S S,

Specialization: Surinam, Indonesia, New Guinea, Siam, Amazon region
of Brazil.

Voucher material: The herbarium from our New Guinea and Siamese
samples is -de?qsired at the University of Leiden; that from
Surinam samples is deposited with the University of Utrecht;
about 75 per cent.

brportant collections: Stahel (Surinam); Lam (Siam, New Guinea);
Krukoff (Brazil).

Periodical or serial wwork: Houtbladen (Leaflets), circulars.

Samples for sectioning: Yes, to a certain extent.

Exchange: Yes; wanted, woods from Africa, southeast Asia, Japan,

Remarks: Our collection includes the samples of Dr. J. Ph. Pfeiffer.

DURHAM: School of Farestry, Duke University, Durham, North
Carolina, U.S.A.

Foundation: 1936,

Curator: Dr. B, 8. Harrar. Professor of Woaod chhnulngy (Anaro-
my, forest products technology).

Collection: 6,327 specimens: 937 genera; 139 families,

Specialization: North America, *hilippines, Australia, Indo-Malayan
Ieocion.

Vouchias material: Most American species backed by herbarium

material in the Duke University Herbarium; Queensland Ays.

. tralia woods backed by veuchers in Brisbane: 30 per cent, s

Samples for sectioning: In many instances, ves, .

Microsope slides: Yes, W

“xchange: Nes, in lim
warld.

FLORENCE- Istituto  Botanieo dell'University. Erbario Centrale

ltaliano ed Erbario Coloniale di Firenze, Via Lamarmora 4,
Firenze, l[;ﬂy.

!fh'l'ﬂ(hl-f{}i? 1842 l") = 1S T 0! the hlus‘
. < ‘Lot ¥ 4 : . .
s 4 me hﬁt

ited numbers only; wanted, conifers of the
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i Tl

FREIBURG: Forsthotanisches Instivar der Universitit Preiburg,

Bertoldstrasse 17, Freiburg i Br, Germany.
Curator: Dr. W. Ligse.
Collection: 100 specimens. Y
Specialization: Central European woods.
Samples for sectioning: Yes.
Microscope slides: Yes.
Exchange: Yes,

GEMBLOUX: Collection J. Louis et C. Donis, Institur agrono-
mique de 'Etat, Gemblouy, Belgium,

Foundation; 1938. Al e v

Curator: Professor [. Fouarce, Institut agronomique de 'Frar; Direc-
tor, Laboratoire forestier. _

Staff members: A. Morrer, Forest Engineer (Pulp and paper).

Cellection: 150 species; 100 genera,

Specialization: Belgian Congo; tropical and subtropical woods.

Vaucher material: Yes, at the Boranical Garden, Brussels; 100 per cent.

Important collections: Woods of Sao Paulo, Brazil.

Samiples for secrioning: Yes.

Microscope slides: Yes.

Exchange: Available, woods of the C. Donis Colle
Japanese and Cenrral American woods.

GEORGETOWN:
British Guiana,

Foundation: 1908.

Curator: Conservatar of Forests,

C ion: Over 835 species; 415 genera,

zation: British Guiana,
oucker material: Yes; oo per cent.
Samples for sectioning: Yes.
Exchange: Yes,

HAVANA.
Cuba,

Foundation: 1035,
Clur

ction; wanted,

Forest Department, Georgerown, Demerara,

Escuela Forestal, Ministerio de A o

el
aror: INGENIERD
l'r.'i'f.ru;;‘ 1.7

Spie talization.

ALserto J. Fors, Jefe de 12 Secels
e . | otccion de | y
00 specimens, ¢ Montes.

Miscellaneouys,

riculrura, La Fabana,




C. R. Mercacre, Keeper of Jodrell
moric borany) Dr. M. Sias, Seenriic Offcer (Wood struc-
ture, Jodrell Laboratory); Mr. Riciarosoy, Scientific Assistant
(Woad structure, Jodrell Laboratory).

Collection: Between 16,000 and 20,000 specimens.

Specialization: World-wide. el T ol W 1)

Voucher marerial: There is no herbarium of voucher specimens con-
nected with the wood collection, Some of the wood samples
have corresponding herbarium specimens which are kept in the
Kew herbarium, or have been deposited in other well-known
herbariay 5—10 per cent). _ . , A

Important collections: Gamble (India); Desch (Malaya); reglqnal
sets of various other countrics, e.g., Ceylon, tropical Africa,
Australia, North Borneo, West Indies, Argentina, British
Guiana, Suriname, ete.

Periodical or serial works: Kew Bulletin.

Microseope slides: A collection of microscope slides of timbers and
other parts of plants (excluding flowers) is maintained at the
Jodrell Laboratory, and is arranged mainly on a raxonomic
basis, At the present time, the slide collection consists of
approximately 6ooo timber slides, 4600 slides of twigs and leaf
petioles of dicotyledons, and 2300 slides of monocotyledons.
The slide collection is growing steadily and continuously. The
slide collection was used in preparing the two volumes en-
titled Anatomy of the dicotyledons by Metcalfe and Chalk, and
is now being used in the preparation of a similar book on
monocotyledons,

It is not a regular practice to send microscope slides on loan,
but in exceptional circumstances this might be done if the
slides are required for research work that is really Iniportant,

. and no alternarive source of material is available,

Exchange: Normally lirtle material is available for exchange.

Rentarks: From time to time there is reason ro question the identi
of some of the older specimens, especially those received
during the last century. '

LAE:

1lJi\'i§ion'(1f Borany, Department of Forests, Lae, Tez:rit_o_ry of
New Guinea,

Foundation: 1944,
Curator: 1, 8. W
Pacific),

oMeRsiey, Chief, Division of Botany (Southwest



deposited elsewhere; about 75 per cent. S
Perfadf:fl or serial works: Information.Leaflets, Technical N‘om
Technical Bulletins, Miscellaneous Publications and Handbooks.
Samiples for sectioning: Yes. :
Microscope slides: Yes, but not available on loan.
Exchange: Yes; wanted, authentic specimens. SRR 5
Remarks: The major nortion of our U, 8. Collection consists of radial
strips extending from bark to pith taken at various heights in
the tree.

MELBOURNE: sece SOUTH MELBOURNE.

MERIDA: Xiloteca-Facultad de Ciencias Forestales, Facultad de
Ciencias Forestales, Universidad de los Andes, Mérida,
Venezuela.

Foundation: 1952, :

Curator: Feverico Bascope-Varcas, Professor of Waood Anatomy;
Alessandro Bermardi, Professor of Dendrology and Botany.

Collection: 320 specimens; about 240 genera.

Specinlization: Venezuela.

Voucher material: Yes; go per cent,

Periodical or serial wworks: Boletin de la Facultad de Cie
estales,

Samples for sectioning: Yes.

Micrascope slides: Yes.

!5.1'r£~;r:\1§s.']\’cs; desired, trnpical woods particularly of the New
‘orld, 7

ucias Far-

M Iin_CQ, D. E.: Xiloteca, Instituto de Ihvesti
Edison 145, México (3), D. I, México.
Foundation: 1954.
Curator: ()Fl’[l.l\ hix\\TFR 1 1
: OreL NCERA VIGUERAS, Bidloga des Instituto Politéenic
. Nacional (Histology of wood). gt
2‘ frﬂj‘t-_a‘:r'r»r;:_ 85 specimens; 38 genera.
ii:r[; :;f:aaumr: J\";)’S‘[\l_\? Pinaceae and tropical woods of Mexico
oucker material: Yee. yERG i -
e es, in the herbarium of the Instituto; about 50

"l:'"’f”Pft"S for sectioning: Yes,
-.th roscope slides: Yes; yes in exchang
LXCRmnge: Yoo, . 2 22
ge: Yes; wanted, samples of Pinaceac woods,

gaciones Forestales,




Microscope
Exchange:
regions.

JEW HAVEN: The Samuel James Record Memori
NEWSch'od_} of Forestry, Yale University, New IHaven
necticut, U.S.A. _ ity ) i
Foundation: Original collection in 19013 burned in 1903; present col-
lecrion in 1903, o Ll )
Curator: Dr. Wit L Sieiy Assistant Professor of Wood Amat
my (Xylem anatony and phylogeny of Lauraceae, J_u_h__amac i,
Gomortegaceae, .1—.leccr.op_ymda'c:ae,;_ anatomy and ta onomy o/
the woody plants of the Florida Keys; sccretory structares in
wood). o)
Staff members: Dr. Grorce K. Brizicky, Associate in. Res.t_:arq[:. in
Wood Anatomy (Anatomy and taxonomy of Centrolobiun:
taxonomy of woody plants of Florida Keys; dendrology; forest
pathology). '
Collection: 50,200 specimens; 2680 genera.
Specialization: Tropical regions of world, ; )
Vioucher material: Yes; a herbarium of 25,000 sheets, containing mostly:
vouchers, is maintained as part of the Collection; records ke
of vouchers deposited elsewhere; about 35 per cent. R
Imporant collestions: Koorders-Janssonius (Java); Forest Research
Institute (Malaya); New York State College of For
(U. 8. A.); Bernice P. Bishop Museum (Pacific Islan
Philippine Bureau of Forestry (Philippines); Williams (P
Mexico); Krukoff (Brazil, Bolivia, Africa, Sumatra); Pittier
(Panama Canal Zone, Venezuela); Curran (Argentina, Brazi
Venezuela); Cooper (Liberia, Panama, Costa Rica): Whitford
(Brazil, Colombia, Cuba); Dugand (Colombia): Hochne
(Brazil); Cuarrecasas: (Colombia); A. C. Siith “;‘iii‘ Biitish
Guiana); Sargent-Jesup (U, 8, A.); Gamble (India); British
Guiana Forest Department (British Guiana) Vigne (Gold
Coast); Ducke (Brazil); Acosta-Solis (Ecuador); Lane-Poole
, . (New Guinea); Stahel (Surinam); Desch (Malaya),
Jmmu;a.’ or serial works: Tropical Woods, Bulletin Yale School of
S Ii'o?!my. :
npies for sectiomng: Yes; recipient is requeste : - .
_ slide for Yale cgllectian. e e piepiie one
‘.};“T”““!’P shides: Yes; yes.
“relange: Miscellaneous samples are occasionally avai s XwEnre
preterably authentic 5al?l1Plc_'-i' of tropical \-.?J'c:cri.lsa.'.1 whisy e,




enave, T A o e MW
Periodical or serial works: Bois et Foréts des Tropiques.
Samples for sectioning: Yes. - _
Micrp;:wpe'sﬁdes: Duplicates may be exchanged. Ly=
Exchange: Available, samples 13 cm. X 6 em. X 1 cm.

OTTAWA: Orawa Laboratory, Forest Products Laboratories of
Canada, Department of Northern Affairs and National Re-
sources, Ottawa, Ontario, Canada.

Foundation: 1917. i\

Curator: M‘r.gj? D. Hae, Head of the Wood Structure Section
(Wood anatomy and properties of wood). )

Staff members: Mr. E. Perem, Forest Products Engineer (Wood
anatomy and properties of wood); Mr. C. T. Kern, Forest
Products Engineer (Wood anatomy and properties of wood).

Collection: About 1,800 specimens; 1,500-1,600 Species. -

Specialization: Timber species of present and possible commercial
importance.

Samples for sectioning: Yes, but not authenticated.

Microscope slides: Yes; yes. n

Exchange: Yes; Canadian commercial specimens, $.05 each or on
exchange. i

ction, De-
University of

| OXFORD: The Imperial Forestry Institute Wood Colle
partment of Forestry, Imperial Forestry Institute,
Oxford, Osford, England.

Foundation: 1924

Curator: Dr. L. Caatx, Reader in Wood Anatom
of Oxford (General and systematic woo

~ dicotyledons),

I'I,fu'h'lrn'mr: 18,700 specimens; 2,11 5 genera,

.‘.\{'cch.‘itarioﬂ.‘ British Commonywealth,

Voucher material: The Forest Herbarium, Oxford,
Bo.000 and go,000 sheets about half of which are
of these are correlated with wood specimens in
References to other herbaria are always kept when received:

8 per cent have references to herbarium sheets that are
available somewhere,

lmportant  collections: Desch  (Mala i
N ons: - alaya); Gamble (Ind; + Vi
:(.;“_1‘,{ th); Fanshawe (British Guiana): Conpcrn)(Pa:;rgnT
Jena)s Molfino  (Argentina); Forest Department, {

Krukoff (§ V. TAI e . Burma,
(North Bull':zz?:a)‘ Walkez {Bsitsh Solonon Islands); Wood

y in the University
d anatomy of the

has between
African. Some
the collection,




_of Forestry, Frenct Hire
Coast); O. B, Miller (Bechuanaland); Servigo Flore
Tecnologia, Brazil; E. E. Loock (Mexican pines); .
Laak, Amsterdam; Conservator of Forests, Taqgjo‘_nyﬂﬂa
Natural History Museum; C. W. Scott, Santiago.

Samples for sectioning: Yes.

Microscope ‘;h'des: Yes.

Exchange: Yes. = S

Remcrrkg:: The collection is housed in a building constructed entirely
of locally-grown exotic and indigenous timbers.

¢ PRINCES RISBOROUGH: Forest Products Research Laboratory,

Princes Risborough, Aylesbury, Bucks, England.
Foundation: 1930. _
Curator: Mr. B. J. Renoi, Officer in Charge, Wood Structure Sec-
ton (Structure and properties of wood; classification of tim-
bers). .
Staff members: Dr. E. W, ]. Pavuips (Strucrure and properties of

wood; classification of timbers, especially Coniferae; physi-

ology of the growth ring and lignification); Mr, J. D. Brazier

(Structure and properties of wood; classification of timbers,
especially Dipterocarpaceae): Mr. G. L. Frankuin (Identifica-

tion of timbers; microtechnique).
Collection: Approximately 23,000 specimens; about 2,100 genera,

Specialization: The collection is particularly rich in timbers of

tropical Africa and southeast Asia.

Voucher material: No herbarium is connected with the wood collec-

tion. Herbarium material collected with timber specimens is
generally deposited in the Forest Herbarium, Oxford ( Imperial
Forestry Institute). Records are kept of herabarium material
correlated with wood specimens and  deposited clsewhere;
: about 3? per cent., ]
riportant collections: Fujioka (Japan, 1929); Vigne (Gold Coast. ¢
1930-45); Krukoff (West A?fric-a_, Brazil, gumatra. :9?;?.5 ;'q:;l:
Desch (Malaya, 1933~1939); Walker (Solomon Islands, 1946)
most of the timber collections of the Imperial Institate South
!\cns]r!gmn, London, and the Cambridge School of F‘nrc\;tr
including the collections of Elwes and Henry, and I“Ieri)er);
Stone; authentic collections made by the Forest Departments
nif: Burma_ (ca. 1920-1930), Uganda (1933-date), Kenya (1936-
;J:lrc), British Guiana (1942-date), Ceylon (1944), North
: 30Inen (1?59.—datc,'|, Sarawak (193-5-datc), cte,
samples for sectioning: Ves,

fﬂ-ﬁ:‘;mcope slides: Yes; ves.

“Xehange: Yes: 3 1 i

ti:, \L§: wanted, “authentic specimens of acrual or potential
nomic importance, especially tropical timbers,




Fg:iadicﬂ or:m:ﬂor nudrio Brasileiro de Economia

Exchange: Yes; wanted, commercial timbers from any coun

RIO PIEDRAS: Tropical Forest Research Center, Agricultural
Experiment Station, Rio Piedras, Puerto Rico.

Foundation: 1921, -

Curator: Franklin R. Longwood (Wood utilization).

Collection: 300 specimens; so families.

Specialization: Puerto Rico.

Voucher material: Yes; about 50 per cent.

Periodical or serial aworks: The Caribbean Forester,

Samples for sectioning: Yes, in the hear future.

Exchange: Yes, in near future; wanted, woods of tropics.

SANTA TECLA: Xiloteca Nacional de Tl Salvador, Servicio Co-
operativo. Agricola Salvadoreio Americano, Centro Nacional
de Agronomia, Santa Tecls, El Salvador,

Foundation: 1951, .'_ 1

Curator: Oscar Exrioue Cravez, Encargado de la Seccién Forestal!
(El Salvador). h

Collection: 122 genera; 136 specics.

Specialization: El Salvador. ‘

Samples for sectioning: Yes, Y

Remarks: Each species is represented by six specimens of different
sizes: two 7 X 2 X % inches; two 6% x 3% X % inches (one
polished, one polished and varnished)

. ¥ow R /5 one s a eube; one }g_ -‘ﬁ
stem section 2% inches wide Inciudmg Bark: s

SAO PAULO: Brazilian Commercial Timbers, Instituro de P |
quisas Teenolégicas, Praga Coronel Fernando Prestes 110,
Caixa Postal 7141, Sio Paulo, Brazil, b

Foundation; 1928, .

Curator: Carvino Mamigri, Agronomy Engince

Volli mgs : 3 T (Brazil)

Colle ion: 8122 specimens: about 1,200 generq, ] |
.Sl{u';-:.‘.'h':nﬂmﬂ: Commercial timbers of Brazil, }
TOUCE Py material: No: rec-or’dk are ke t of Vo y

Y Bt § | uelere k ' &
Peri where; 20 per cent. i chers depositeg clse-
[- h(;;-.";;;‘.'.‘{ or serial 'wa’;r.\",' Bg!eﬁ”: da .'ﬂ.fﬂ-fi‘ﬂﬂ d[‘ P
agicas, '
Samiples
A ﬁ{'l"(;.‘-‘

esquisas Teopga:
for seotioning: Yes,
cope slides- Yes; no,




o 21035, L : _ e
gr::rda:f ol,{rlgssmm Research Officer (Identification of timb
and wood stracture, New South Wales and trade ti

Staff members: Miss J. W. Laxvox, Research Officer (Ide
of timbers and wood structure. New South Wales and ¢
timbers).

Collection: 7,000 specimens; 2,600 species.

Specializarion: Mostly New South Wales commercial species; also

other trade timbers.
Voucher material: Yes; about g5 per cent,
Intportant collections: Lane-Poole (New Guinca),
Periodical or serial wworks: Technical Notes.
Samples for sectioning: Yes. _
Microscope slides: Yes, under certain circumstances,
Exchange: Yes; wanted, tmbers not represented in our collection.

SYRACUSE: Harry Philip Brown Wood Collection, Department
of Wood Technology, College of Forestry, Stare University
of New York, Syracuse 10, New York, U.S.A.

Foundation: Prior 1o 1923,

Curaror; Dr, Carr vE ZeEUW, Assistant Professor of Wood Tech-
nology (General wood anatomy and relation of anatomy to

__ physical properties of wood). "

Staff members: Mr, Harown Core, Instructor (W

s tion; timbers in world trade).

-ollection: Over 25,000 SPECIMENs; 1900 penera,

Specialization: North American timber gtrccs.

. Brazilian Amazonia.

Voucher Tnaterial: \;es, for the North American coll
mamtained of herbarium material de Y0sited. clsewhorai Kl
tween 66 and Bo per cent. HOIEC. cloewiierEi

: agy Projecr | (North

ections. Record

J'u.';mrrqlm collections: Wood T hnol
f::*:)‘rhh (India)s Krukoft (Brazilian Amazonig,
lnm_muune, Stumatra); Kanchira; Descly

_‘ nstitute; Lecomte (Madagasear and Indoch

Samples for sectioning: Yes.. .

."'!N‘f&.l.‘,'ff;]‘]g‘ ﬂ'l‘d&'}': YES; ves.

Yt"n‘ Uﬂl‘r - il
s ¥ on exchange basis: wan 3
Specimens, £ z ted, any

r
(Malaya)
ina).

Exchange:

Indian timbers a"

ood fiber identificas .

authenticared




Voucher material: No, records kept of vouchers depﬂ'sit.ed--e_l!_héw
about g5 per cent. _ _ L e

Important collections: Sargent (US.A.); H. P. Brown (US.

Microscope slides: Yes; yes.

Exchange: Yes.

UTRECHT: Boranical Museum and Herbarium of the Srate Univ
sity of Utrecht, Lange Nicuwstraat 106, Utrechr, Netherlands.
Foundation: 1946. :
Ct;:rr;r: Dr. ?ﬁ.mn M. W. Mexxeca, Scientific Officer (Wood =2
anatomy and taxanomy, chiefly of genera from Suriname and
tropical South America). '
Staff menrbers: Miss N. C, Rem, Botanical Analyst.
Collection: Over 5000 specimens; 453 genera.
Specialization: Tropical South America, chiefly Suriname,
Voucher material: Yes, incorporated in the general herbarium; g3
per cent. 1 ’
Lnporrant collections: Stahel, Lands Bosbeheer, Suriname-Exped
1948 continued by Lindeman and Schulz, Mennega (Suriname),
Samples for sectioning: Yes, o
Microscope slides: Yes: B
Exchange: Yes; wanted. woods from tropical South and Centra
America or other tropical regions. '
WAGENINGEN: Institut voor Bosbouwkundig Onderzoek, afd
ling Bosexploiratie, Generaal Foulkesweg 6y, Wagening
Netherlands. 2
Foundation: The original collection founded m
destroyed during World War [I; the pr:
. been amassed sinee that time.
Cirator: Dr, [w, J. F. Koors, Professor of Fores Utilization and
__ Forest Politics, <
Stafl members: C, H. Jaemna, Scientific Officer,
Collection: Abour 4000 specimens,
Specialization: Genergl,
Vou i-‘f‘f material; Dc}msired at the Botanical Museum
of the State University of Utrecht, Netherl

search Instingte Bogor, Indonesia; probably
cent, -4

(W
Collection:

any years ago was
esent colleetion

and Herbariun
ands; Forest Rea
elsewhere: 50 per




Washington 25, D. .. US.A.
F(,‘ro:ftdoffofzfirlg{fsmm N. Warkins, Curator, Division (;f Cra
Industries (Specific determination ;\'ithm genera of Wos
in domestic and foreign furniture). e o
Collection: 14,027 specimens (Study samples and exhibit specimr
catalogued in same series).
\pecialization: General. , 1
?fr::f:'b:? ::mrerial: Some in the United Stares National He :
records kept of vouchers deposired elsewhere; about 50 per
cent. . 3
Important collections: Pirtier (Panama); Krukoff (B‘r.aztl): ﬁcw Yorl{
Stare College of Forestry (USA); A. C. Smith (Fiji); Stahel
(Surinam). h
Samples for sectioning: Yes, some.
Microscope slides: Yes, bur not for loan.

Exchange: Yes; desired, authentic Malayan, South Pacific Island and
East African woods.

WHAKAREWAREWA: Forest Research Institute, P. B. \Whaka-

rewarewa, Rotorna, New Zealand.
Foundation: 1926.

Curator: Mr. H. R. Orman, Senior Farest Products Officer.

Staff members: Mr. J. M. Hagsus, Timber Physics Officer.

Collection: 2500 specimens:

Specialization: New Zealand timbers and minor species, 3

Voucher mareérial: No, records kept of vouchers deposited elsewheres
not more than 5 per cent. A

Impertam collections: 11, Williams (Peru, Mexico); Krukoff (Brazil)s
Acosta-Solis (Ecuador): Smith (U. 8. A.),

Periodical or serial vorks: New Zealand Forestry Rescarch Note.

Samples for sectioning: Yes, New Zealand woods only. i

Microscope slides: Yes, not normally available for loan outside .

~ Instirute, T

Exchange: Available, New Zealand samples.

ZAGREB: Woad Srructure Section, Forestry-Agriculture Faculy,
University of Zagreb, Post Box o5, Zag R g~
3 P, - ] ’ UX DF, )-’-J el Taksyr
st greb, greb-Maksimir, 'Y
Foundation: 1947,
f:‘_”:_’i‘_":"}' Dr. Zvostsik Svoryawic, University Lecrurer
\;' 2, ;‘.”"" 910 specimens; 260 genera; 82 families ]
Specialation: Commercial woods of SR s
slavian woods, Bifthe - world; specially Yugo=




of Mutisieac recently discovered in the Guayana High
Maguire and others (Maguire, et al,, 16
risioids are believed by Maguire (1956

-

it, with Stenopadus and allied gener
ntaca, Quelchia) forming, togethe
with Stifftia, an Amazonian genus, the most primitive
ments in Gocl rongylolepis and allies (Achno

of Hoffmann). The mono
same area, is of uncertain position with regard to these
groups. The writer wished to determine if data from w
anatomy support Maguire’s hypothesis, and, if so, how th
vvlem in genera with shrubby habit (Stomatochaeta, Qu
chia, Achnopogon, Duidaea, Neblinaca, and Glossarion
megaphytic habit,! (Chimantaca) compares with the x
of the trees Stenopadus, Gongylolepis, and Stifftia, .
In addition to species from Guavana, a varied assembl;
of Mutisieae forms the hasis for this study. Cnicoths
(Argentina), Flotovia (C Hesperomannia (Haw
Nouelia (Yunnan), and Stifftia (Brazil) are freely-bran
trees.  Amnastraphia  (West  Indies), Barnadesia
America), Chuguiragua (South Americ )3 :
(southwestern United States), Lycoseris (pcm}‘ Py
(South America). and Trixis (United States-South Amel

are shrubby, while T-Vund_-erh_ 1a (Brazil) is 2 megap f

in o, 30 | . . 3
Megaphyte™ is used in the'sense of Gorton (19
plant which forp ' :

: A ) for a roset
15 4 single thick stem hy'Pfdlongc d Eowa:, 2 rosett




f;,rgz::: sgmf ‘as the name for

Table 1. CHARAGTERS DF WOOD ANATOMY

SPECIES

Achnopogon virgatus Maguire, et al.
Anastrapbia Cowellii Britron
A. enneantba Blake
A. Northropiana Greeman
Barnadesia Dombeyana Less. \
Chimantaea viirabilis Maguire, ct ﬂ.
Chuguiragua insignis H, L Ey
Cricotbaymus Lorentzii Griseb,
Duidaca pinifolia Blake
Flotovia leiocephala Wedd,
Glossarion vhodantbum M aguir
Gongylolepis Martima (Baker
Steyermark & Cuatrecasas
Hecastocleis Skockleyi Gray
Hesperomarmia arborescens Gray
Lycoseris triptinervia Less,
Neblinaca promomtorium M-
Nouclia insignig Franch,
Proustia prngens Poepp. _
Quelokia % grandifiora Maguire,
Stenopadus crictllaruy Maguire
Stifftia chrysantha Mikan

Stomatochacta cymbifolia (Blake)
Maguire, et a1

Trixis californica Kell,
Wanderlichia mirabilis Ried.
L MRS

Sreyermark & Wi

Howard 5098 (A)

Y-7468

Y-32 o
Cn-t*ls?ance 222y (IO i
Steyermark & Waurdack S21
Y-g3410-A '
H-20692 .1
Steyermark 8143 (GH) h

Constance 10732 (UC)

Maguire, er 1. 37190 (NY
Y-31538 ;

Hutch 768: (RSA)

Carlquist Hzg (UC)
Constance 2288 (UQ)
Maguire 37009 (NY)

Rock 11714 (A)
Ross

0ssi 490 (RSA) :
vermark & Wurdack 755 (1
aguire 35053 (NY)
71

yermark & \-\-’urdad’:;’_;_g’?ﬁ ﬁﬂ’!’)
18829 (RSA)
lou 168G (UC)




34 TROPICAL WOODS

VESSELS

Vessel shape and size.—Because vessel diameters and v
clement length were found to vary greatly within a singl
stem, statistical treatment was considered _"mfl"l?‘“b'c- -0“_
measurement which seems to prov ide a Sigﬂlﬁf-‘ﬂﬂt ﬁgur.c;.-
however, is the diameter of the largest vessels observed in
a species. The figures for average length of vessel clements
aid in a rough comparison among the taxa, since some (€. g :
Quelehia) have markedly longer vessel elements than others
(Hecastocleis). The angle the end wall forms with the
horizontal s an interesting figure, since it appears to be
correlated with the narrowness of vessels. Of those species
having vessels 5o microns or less in diameter, nearly all
have end wall angles of 45° or higher, The writer does not
believe that narrower vessels with higher end wall angles
are, in Mutisieae, necessarily indicative of a more primitive
condition; many of the species with high inclination of
perforation plates (end walls) have relatively short vesscl
clements, which would be considered advanced according
to the data of Frost (1930). Rather, fluctuation of end wall
angle may be correlated with vessel diameter.

Such a correlation oceurs in the Guavana group, and is
apparently related to habit: genera with truly woody hahif
(Stenopadus. fig. 75 Gongylolepis. fig. 12) hay relatively
wide vessels, the end walls formine an angle of less than 45
with the horizontal, whereas shrubby or m gaphytic genera
(Chimantaca, fig. o, 10: Stommatochacta. fi

£ 2. 11y Quelchin:
Achnopogon, fig. 125 Duidaea, Neblinaca, and Gln

e
have higher end wall angles, narrower vessels. and ,I.i_].ar:_,i
spondingly, less cross-sectional area of vescel Per square
millimeter. Within the genus Gongylolepis such - ,]m"m‘
tion is seen, since G. fruticosa, a shrubby Species, has yvessols
with a maximum diameter of 35 microns.

a5 Compared te
. . A . "
110 for the tree G. Martiana. Quelchia has narre., B

with hich end wall angles, although vessel elemente A
appreciably longer than those of other genera studied,
Other Mutisieae, which appear to be rather advanceq for
l!‘l(» II'H-(-_ do show short veb‘.‘iﬁ‘.] C]C‘n]cnfﬁ with low end wall
angles. Examples are seen in Anastraphia enncantha, Barna.

1
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CanehS oo
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G o e P -
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-6—Fig. -2, ;Sﬁﬂ"ti’ﬁ -ébry:mba, transve 4
34 Hesperopomia arborescens, transverse,
. 5. Cricothammus Lorentsii, tmlmx:,nun::lo‘ig,
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¢ abundant fibers in late
in carly wood, more . be
1 J it in these species may be asso
ring-porous habit I 3 )
&P Kedly seasonal character of their ha
the mar i the case Of Hecastocleis and Neo
e e onstia and Flotovia. Ring poros
remperate for Proustia anc : o
| un;Pr rwo genera forms an exception to the th
(1040) that ring porosity is exc]qSEV?ly & north_j
.ic{'ar'mpmmr. Evidence from 1}1ut1.5101d woods supp
‘dea. however, that ring porosity 1s an advanced ch
I ateral vessel walls—The pattern of intervasculs
for wood having attained a matur¢ pattern Wwas
to be of three types in the Mutisieae studied: (!
bordered }“"“'- (2) alternate bordered PIES, with
posed helical thickenings; (3) scalariform-transitio
basic type seems to be alternate bordered pits (fig. 4
top of 16). Most genera possess only this type ofs
vessels of older stems.
[n some taxa, numerous fine striations or helical®
ings appear on the vessels (Neblinaea, fig. 153 ING
6; Stifftia). In their least conspicnous form, these'st

e oroo

grooves W hich conneet the ‘:1pcﬁures of pit‘s. As .'\
ment of this condition becomes more marked. these
widened and the intervening areas, which form
' in the ‘t‘ 1s a whole, become thickened.
can be :.E'.‘;1I\l. n in these instances between 8
ielical f.“e-:-.\e;__nznr:rs. In genera with more
helices, they are seen most conspicuot
al he vessel, such as those facing pare
elow). In such instances. they may form ir
In genera with marked development of
prominent on all walls, and fornt

: bands (Flotovia, flo, 18). Conco
development of rhicker;inc{s is their p!

s other

L

equally
'T‘II::H]I\'“'\
reater

than wvessels. Although appar_e_"
¢ or ray parenchyma, they oceur, in £
" Proustia, on vascular tracheide i
1 rhickenings have been r
(1936) for Proustia, Flots
cen suggested to be an ad

fir
n

PHEaCl wood or
Tl 0 0

n Conr ™ fibers, Helica
HIPOSitae e 3
% {\_f_.r.“[,l_]
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tendency, it is of interest to cxan_linc the genera “:l'ﬂl-l. or}ly_
moderately thick fibers. These mc!udc genera \\I-c:t r
porosity (fig. 19, 21, 23, .14), (,bm;‘mmgua (ig:r 10),
(Er,-uqr'!nh*pf} tﬁg. 13), f,‘b:w.-mr.-nl'a (15g.l 9), anc : T;.t.:s.
While the genera of this study are umuﬂzc:cnt.fnr any ng;r
conclusions, it appears that the genera with markedly
thinner-walled fibers are more advanced.

VErTICAL PARENCHYMA

Although all taxa considered have scanty VasSICentric
parenchyma, as is characteristic of Compositae at I:n'g__e. onl_y
a few }L.w;». apotracheal parenchyma (table 1). Even in
genera where it does occur, apotracheal parenchyma is
rather limited. Tt is best developed in Hesperomannia (fig.
3), where the concentric bands may be 1—4 cells in width;
t is nearly as conspicuous in the bands of Stifftia (fig. 1,
upper portion of fig. 2), although the rings are only 12

cells in thickness. Similar to Stifitiz in this respect is Cnico-

1

s (fig. §), in which bands are mostly a single cell in
ness u‘iiurs:U'--rcin. 1912). Discontinuous bands of
tracheal [a.n'f:u'h‘\'mzi are scen in Anastraphia Northropi-
a, Gongylolepis Benthantiana, and Glossarion rhodanthum,
115 situation parallels that found in Heliantheae (Carlquist,
1957b), in which only the genera Fitchia and O paranthits
wve been found to have concentric or fr;agnwnt':u‘v bands
potracheal parenchyma. The totality of anatomical
iracters in both Heliantheae and Mutisieae would seem to
zest that the presence of apotracheal parenchyma may
imitive, although further study is needed before this
tion can be certain. Apotracheal parenchyma has

en reported elsewhere in Compositae (Metcalfe and Challk,
» but many of these cases may be referable ro special-
nditions irn'nl\-ing paratracheal parenchyma. At
present, the supposition of primitiveness of np‘t)rmcheztl
an rest only on its correlation with

mditions in 2 limited number of species,
IS necessary before any definite concly

nrl

;ga.',!'uu":-_\ ;_n;.'; c ]CSH 5]1L‘Ci1‘|]—
and a wider
sions can be

zed
survey

reéached

fig. 11; Achnopogon, fig. 12). In view of this very prevalent

&

gylolepis Martiana—Fig. 14.

Fig. 13-18—Fig: ti=1%: Tﬁrgﬁhﬁﬁi sections. X 7:—Fig. 13 Gon-

Chuquiragua insignis—Fig. 15-18, por-

i tial sections to show lateral walls, X 360.—
tions: Of Yessels L o e Fiv. 16, Nowalle insipuls VR
Fig. 15, Neblinaca P ﬁmﬂtoﬂﬂm- g

i

28 Flatasia lviacenhala. Colleetiom
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allv quite scanty. as in its closest allies, Stenopadus and
Stomatochaeta) s not expanded, although the cells are lar-
eer. norare the vessels in Ln‘gcr grnupﬁ. [!1'51'(‘.1(1 the relnnvely
inff wood is characterized by thin-walled fibers. .Iu both
Wimderlichia and Chimantaea, the megaphytic habit }\'ould
seem to place less emphasis on mm._'h;mlcal sr-i'cngrh in the
secondary xvlem. and the decrease in areas of thick-walled
fibers in Wanderlichia, or the formation only of thin-walled,
thoueh abundant, fibers in Chimantaca, seem alternative
.'..:..!p;.:raran\ to this habit.

Storied parenchyma occurs in some species of Proustia
(Metcalfe and Chalk, 1950), and was observed by the
writer in Hecastocleis (fig. 20). Other elements of the
wood are non-storied. Storied rays, however, have been
reported for the mutisioid genus Gochnatia (Metcalfe and
Chalk, 1950). In view of the very advanced nature of the
wood of Proustia and Heecastocleis, there seems little doubt

toried parenchyma in these is an advanced character,
n agreement with the pr'npm;zi\ of {};ﬂi(;'\- (1923).

Vascerar Rays

ndicated in table 1, Mutisicac may have both multi-
nd uniseriate rays, or either multiseriate or uniseri-
exclusively, Most genera studied have both types of
1d could be classified according to Kribs® ( 1938
rogencous 1 ype L. As will be noted from table 1, the
of ray cells, as seen in radial section. is either mostly
rie, 1sodiametric to procumbent, or isodiametric to
Since ray cells of both uniseriate and multiseriate
n a particular species were found to follow one of
Nese patterns, a species could be classified as | leteropencons
[TA or Heterogeneous 1B according to whether erect or
cumbent cells are present, respectively. Of those species
ving hoth multiseriate and uniseriate rays,

pPossess multseriate rays limited in width to »-

MOSt species
) 3 cells (Stifftia.
padus, fig. 8). Even in those species w ith wide
rays, the central cells do not alu avs show a
i toward Prncumhcnc_\’ (He Speromanin.
Such instances as Hesperomannia show exception

i

multiseriate
tendenc &
) fio. 4.
to the

: .
“.. ."'?:'u.
B L i

Fig. 19-24.—Fig. 19-20.
tial sections,—Fig, 21-22

Hecastocleis Shockleyi, transverse, tangen-
Proustia  pungens, transverse, m!}‘gvnngl

e
























vegetative ers. |
frame a key to the gen
acters; without an intimate |
indeed often very difficult
to refer sterile specimens definitely to.
In South America the trees of Dacr
timber, which is similar in quality to
other Burseraceae. The balsamic resin whie
the natural fissures of the bark is also u
ways, A sit;ciai common generic name
not exist. Natives apply to its members som
are also used for other Burseraceae. In
common local name for Dacryodes is “animq
“breu sucuruba” as the only name in B
Venezuela for the Guyane region, Cardona
“urd” and states that the seeds are eaten by
Indians. Certainly the custom of some pe
seeds must be widespread but definite reco
In Puerto Rico the common names are ©
“candle tree”; in Guadaloupe “bois d’ences
blane,” “bois cochon”; in Dominica “bois
Grenada “gommier” and “mountain gomm IBI"
“gumlin.” =,

_For this study, besides the collections o
States National ‘Herbarium (US), those o
Natural History Museum (F), The New

Garden (NY), Gray Herbarium '

of Harvard University (A),

Colombia (COL), and the.

Valle, Palmira, Colombia (V.



above, with very d and
long, 56 can Wide, thie qoumen &84
nerves 15-20 pairs. Petiole 16 cm. long,
berulous, gﬂyx cupuliform, _trun
erminal branchlets appressed-pubesce
. Leaflet blades coriaceous, firm, finely reticulate,
. Leaf rachis glabrous or subglabrous. Blades
obovate-oblong, obtuse-cuneate or obtuse at
or moderately attentuate and abruptly acu
glabrous, with a fine, prominent reticulum on |
cm, long, 4i5-7 em. wide, the acumen 5-8 mm. long,
ary nerves 1o-14 pairs. Petioles puberulous,
Internodes 4-5 cm. long, glabrous. Inflorese
long, shortly puberulous. Calyx truncate,
glabrous, Young branchlets puberulous,
BYUBNIEL . wiasiasc i s s o
. Leaf rachis minutely
obtusely and abrupty a
scarcely and minutely papillos (
(weak above, stro y prominent beneath),
5:5-6.5 cm. wide, the acumen 15 mm. long, the.
about 16 pail's- Peﬁﬂl : R0 CML lgng' dlum

wmentulose. Internodes 4-7 cni. long, Inflor
minutely tomentose, Fruit lanceolate-obovo
mm. long, 12 mm. wide. Branchl

85 ORI, oty ot NN
 Blades membranaceo-chartaceous,

elliptic, rounded or very obtuse at

acuminare ar the apex, glabrous,

secondary nerves shghtly promi

lation slightly prominent but ver

long, 3.5~5.2 cmy wide, o

em. long, glabrous or

ulcn;ler, glaEmus-, Inflorescence

pedicels glabrous, 6-10 mm, |

5 mm. wide, 4 mm, thick,

subglabrous, .., '

4 Blades coriaceous or sy




ovate-oblong, 15-: -

ovate and smaller), subroun

etrenners and ebisely eSS
long), glabrous, the reticulation ind" pre
sides. Petioles 11 cm. long, pulverulent or glabra

22 em. long, with minutely papillose-pulvert __

subtruncate, obsoletely 3-denrate. Petals
branchlets appressed-pulverulent-puberulous.
Blades with 13-15 pairs of secondary
nOAes 34 emy 0N &iimieiinmmmtimmmn
Blades with 8-12 pairs of secondary neryes:

6-9 cm. long, Froits 22-23 mm. long, 'l_-q.--+1§ m
carp about 20 mm. long and 15-16 mm. broad.

- Blades minutely ferruginco-tomentose bene:

nerves), elliptic-oblong, rounded or obtuse at the |

and acuminate at the apex, 7-10 cm. long,
10-14 pairs of secondary nerves, the fine
beneath and flac above. Perioles about 12 ¢
puberulent. Internodes abour = cm. | :
15 cm. long, ferrugineo-tomentose. Fruit ¢
long, 18 mm. wide, 12 mm. thick. the end:
=15 mm. wide. ... LR AR e e s
- Blades glabrous or minutely and sparsely ap
- Leaflers thick, rigid-coriaceons, the venation
conspicaous above and obsalete or slightly p
- Leaflets coriaceous, less rigid with more con
- Froit small (15-17 mm. long, 10-11 mm
t5-16 mm. long, 9-1o mm. broad. Blades oblong
at the base, artennate ar the apex, obtus
long, 3.5~ cm, wide (acumen .
secondary nerves 1i-14 pairs, th
Petioles ‘minurely ptﬂv'e??ulé’
rescences 812 om, long, mi

- Fruic Jarge (2g-32 mm. 1o 1
2530 mm, long, 19-14 mm. bro
ulhlong-clliptic, obtusely ¢
the apes, scarcely acuminate, ri=r,
(acumen 0,5 mruy long), the ascends




clongatae 10-24 cm. longae, axi subrecto
etiam cum ramis ramulisque minute publ
bracteolis brevibus ad 1 mm, longls puberul;
celli 12 mm. longi crassiusculi adpresse
trimeri. Calyx late cupularis, margn
altus basi paulo puberulis reliquus gl
obrusa crassa glabra sed margine papil
in anthesi recurvis, Stamina 6 filamen
longis et latis antheris crassis nbovato-el
glabris circa 1 mm. longis et crassis in anthe
niventibus, Discus valde crassus cum o
centrale crasso subacuto instructus.
FCUADOR: Fsmeraipas, at Plava de O
Santiago. Large tree, Bark of wood sample
whitish round lenticels 1 mm. L
Minute green flowers in p: : :
E, L. Little 6416 ( HOLO];TPE,. U
Dacryodes cupularis is characterized by its slende
and clongate leaflets, by the v o pubm
petioles and leaf rachis, by its ongate and pub
and by the cupular calyx of the male fowers w
in the bud stage, i

L PR

:- Dacryodes granatensis Cuatr, Not

Acad. Col. de C. E. F. y N. 81 473. 1952. fig.
COLOMBIA: Vaug, Cordillera Occident:

Hoya del rio Anchicay4, lado d 0, b

har, 350-450 m. alt. Cuatrecasas paur:
VALLE), -

Acad. Cok, de C, E,

COLOMBIA; Vatte, baj
m, al Sk 2%

3+ Dacryodes acutipyrena (

b Cuatrecasas 20260 (HO




300-860 m., “bois d'encens,” “gommier bl

avanne Chizeau, goo-8oo m., ¢a et la dans les gr
ﬂsaore. “bois cochon,” “gommier blanc,” Pére Dus

DOMINICA: Rainforest bordering IneesaL Roa, §
508 cm), rich voleanic soil underlain with hardpan
Caribs for canoes, trunk gray smooth pillar-1
m. diam., “bois gommier” Hodge 653. B

ST. KITTS: In the forest Bermont Estate, Britton &

GRENADA: Graxp Eranc Reserve, rain forest | :
flowers yellow, yields aromatic gum and useful tim
Pamela Beard 1300; Mr. Feux, in sylya, arbor 1o
formibus, Eggers 6082; Granp Fraxc, Broadaw
Miraseau Mountaiys, St. Davids “mountain gom:
November 18g6.

Britton and Wilson (Botany of Porto Rico 51 46
lowing information about th e: “Forests, mostly
tions, the most majestic tree of Porto Rico; Montserrar
The brown waod is hard, 7 and strong, used for
carpentry and construction. The trunks and roots
fragrant resin, used for candles and torches: tabanuco,

6. Dacryodes belemensis Cuatr.
bus adpresse pubescentibus pilis -
lenticellati-verrucosis. .

Folia alterna imparipinnata 2-3-juga, 15~
>:¢-4 cm. longus striolawms supra pla
pilis subsquamosis adpressis prae
rhachis 23 emy, longa leviter striata

abratus, |

luli 46 mm, longi pubescentes e
flexuosi, terminalis 1813 LT _
us. Lamina firme coriae

oblonga basi paulo attenu

subite breviterque acup

cm, :ung:l =5 cm. lat, acumine ob
. lato; supra glaberrima cosea ar
dariis xliscr:hl:rihgs venulis reticulat
carnata plus minusve striata nervis
priminentibus parulis prope
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Bolivar. bushy tree 1-4 m., flowers reddish brown, occasional above

olivar, 3 LI s

runnel E-<. 7¢0 m., 15 February 1953, ¥ urdack 34389; shrub or small
AL ey - . -

tree 2 m. tall. oeeasional on ore body near hard ore bench, 2 Decems

ber 1931, B. ”.l;.‘r:l'c' 32605,

& Dacryodes microcarpa Cuatr. sp. nov. fig. nostra 3.—_—!\1‘1)01'
ramulis terminalibus valde juvenilibus sparsis pilis adpressis o
glaberrimis, squanmio-resinosis. . \
; Folia alterna imparipinnata 1 2-juga, sacpe rrifoliolata l.l‘ltl‘.l'.dllm-
bifaliolata: T2=20 om. I¢ tiolus 2.5—5 ¢m. longus paulo striatus
P s glaberrimus, Internodia rhachis 1.5—4 cm. longa glabra
boriolull laterales 611 mm. imlg;l. terminales 123
squamoso-resinosi, Foliola tenuiter coriacea glabras
! use cuneata vel subrotundata apicem
.\ INgrustaca et subite N aoumen i_u'mhu::.i m-.ir{_:im’ imcgcrrima;,-
' 6 cm, lata, acumine 7-15 mm. longo 2—3 mm. late
costa bene conspicua sed immersa, nervis sectindariis
colore eonspicuis areolis inter reticuluny
ta lara prominula nervis secun=
s praccipue ro utroque latere Aliforme prominulis paulo ascéngds
: ' 1atls evanescenti-anastomaosatis,
formantibus.

ICO=-0vata basi «

lovat «
clevarns dis

PHuUS mnusyy .EI'.FP["\“\‘-]\, SUbTUs cos

iles 3-8 cm. longae paucifiorae
midis  glabris tantam  sursum
ribus pedicellats: Pedicelll 2—z mm. longi gl;‘.herrimi
i lvx o ' Crasse rruncato-marginacus
obtusiuscula crassa glabra margime
. e .i—1.5 mm, lata. Stamina 6
, antheris rorundato-ovatis,
aris crassus leviter 6-lobarus
8 mm. altum biloculare loculis

1. Fructus ellipsoideus 10
in siceo paulo rugoso viridi-griseo
-resinoso, fenul. Nucula cornea
agno fernlj _Hrcrnu-ﬂ:pl‘cﬁ.s(l vacuo,

MERALDA, rocky top of Esmeralda Ridge, abott
wer a berry green, 6 October 1928, G. H, H. Tate 10§
ri WS [\1’)]\|:!. Ny

. another collection, same local=
INY

{ o ‘earpa is characterized by irs small froits which
) wal torm do not surpass 1 em, in length, and by having
5 than most of the speeies, It differs from the closely
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Fig. 5. Dacryo des microcarpa. Photograph of fruiting specimen.
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Apical meristem.—See Meristem, apical.

"Se¢ page 34 for illustrations, motes and abbreviations,



'layér' of cells fh_at lies

sccondary xylem® and phloem* (BCF m

Cambium, cork.—See Phellogen.

Cambium, storied.—Cambium characterized by a hori-
zontal seriation of the initials (TAWA).

Cell.—A chamber or com?amncnt-at;-some- time containing
a protoplast®; cells form the structural units of plant
tissues.

Cell wall.—The limiting membrane of a cell. In mature
cells it consists ontogenetically of several superim-
posed walls, as follows:

Primary. The wall of the meristematic cell
modified during differentiation (not to be confused
with the thin, markedly anisotropic, first-formed part
of the secondary wall; IAWA). See Lamella, com-
pound middle. =

Secondary. The wall formed i
mary wall TAWA modi.).

. Tertiary. A term that has been applied to the
sss;srfl :lil'ck;emn of tracheids®, wood fibres* and ves.
Is*; also to the inner layer of the secondan
wall. See also Note 2. i seondany cell -,

Cell wall R B 5o i Ml s
s in the tracheids of compression woods,

nside the pri-




as long

Crystalliferous cell—A cell containing one or ¥

crystals. Note: Radial and axial parenchyma (

Zze crystalliferous; fibres and tyloses less com-
monly.

Crystalliferous cell, chambered.—A crystalliferous cell
that is divided into compartments by septa.

Druse.—See Crystal.

Element,—A general term used for an individual cell.

Note: Used in wood anatomy, particularly to dis-

uish between vessels and the individual cells of

which they are composed—the vessel® clements or
vessel* members.

Elements, axial—A term of convenience in wood
anatomy for all the cells other than those of the rays*
Syn. Vertical elements (deprec.). A

Elements, congeneric—Cells of the same anatomical

it o Tage: 1ls am_n_g_ed I NErs as seen on the

ical.—See Elements, axial,

erm .qf-_-c'onv euce -i'p. wood anatomy f
htf, o the longitudinal ayis o
;fe.-,._;.fot t]::_l.e'__ta_fgcntial walls (;f .. r:”‘
a}]s of axial parenchyma LLH\
r transverse wall berween mi'.




Fibre, s -
Fibre, wood.—A fib

Fibre-tracheid.—A fibre-like tra
walled with a . umen*, p

dered pit-pairs* having lenticular t
tures (IAWA modif.). This term is applicabl
late wood tracheids of gymnosperms as
the fibre-like tracheids of woody angiosperms
Note; The definitions of fibre-tra
libriform wood fibre present considerable
not as regards the extreme types such as th -
tracheids that oceur, for example, in Dilleniz and the
libriform fibres that are associated with storied struc-
ture, but in plaeinlg'a and defining the intermediate
types. The 1933 Glossary, which has been followed
here, adopted the presence or absence of bordered pits
as the simplest and most practical distinction between
the two types and so relegated all the intermediates
with vestigial bordered pits to the category of fibre-
trach)cids (see I. W. Bai ey, Ti’foip. Woods '4q: 18-23,
1936). ' ;
The alternative conception, based on the ¢lassi.

fication of Sachs, as used by Janssonius (see |
Reinders, Trop. Woods 44: 30-36. 1936), is of a
fibre-tracheid strictly limited by the exclusion of
intermediates. The definition of such a fibre-tracheiq
suf]%csted by Reinders in 1951 (I A, W. A, News
Bull, Beb. 1951: 6-9) is a5 follows: “Moderatel,
ongated md'@]’?ﬁeﬂﬂy SOme-
y with mucilaginous layers,
eI containing starch; haying
pits with lenticular to slip_j)c.
¢ comparatively numerqys {6
many instances

nan; € outnumberip
'hen such fibres constiryre the

elo




Heterogeneous ray tissue—See Ray, heterogeneous.
Homogeneous ray tissue.—Sce Ray, hﬂmﬁgen@ons_._
Idioblast.—A cell differing markedly i

from other constituents of th

Examples in wood are certain crystal
oil* cells and mucilage* cells.

Indenture.—A narrow groove in the transverse (hori-
zontal) Wall ofara cellao y th




ence of latex tubes* and have their ori
from the leaves and axial bu
latex canals and latex ducts, cf. Lat

tubes are modified cells or series o
intercellular canals. Syn. Latex canal (q

Laticifer.—A general term for cells containi
May be a single cell or a series of tubular ce
Lenticel. —A specialized portion of the periderm
ously shaped, but often lenticular, consi
loosely arranged cells that are never more than sli
ly suberized; serving for the exc
through the otherwise impermeable p

eriderm.
Longitudinal wall.—See Note 1,

I-ms Plo lumina.——The cell CﬂVity (IAW&)'

-LYQiﬁemn‘;‘S-—Formed by a disorganization or dissolving of
ce!

lary ray.—See Ray, primary.

tissue caﬁasable of active cell division,

there-
w cells to the plant body. See Meristzi
mbium, ‘

The meristem at the gro:\!.-'ing point

rimary xylem®, with
WA), cf. Protoxylem, i







Parenchyma cell, f‘ siform.—An ax
derived from a fusiform® cambll__
division (IA modif.). S

(deprec.), Intermediate fibre (deprec.), cf, Parcn-”
chyma strand. ;

Parenchyma cell, septate.—An axial dial
chyma cell mtb one or m nsverse walls
across its lumen* (IAWA i

clements the protoplast* divides after the 'fonnmon |
of the sccondnry cell* wall.
Pﬂl'enchyma cells eri

cambial “initial (IAW'.&;)
form.

Perforation, multiple.
element consistin
foration* plate (I

smple
Perforation, s







Taxodioic -
larg ovoid to circular,
is wider than the lateral

Vemﬂed A.bordcredg};mthdm vity
or partially lined with pro
secondary cell* wall (IAV‘}-. ). Sy ibri
form membrane (deprec.).

Window-like. See under Pit pinoid.

Pit aperture.—The opening or mouth of a pit (IAWA). |
The following terms are used to describe pit aper-
tures:

Coalescent. Sht-likt e united to form grooves
' the secondary cell®

Imzk:ded An inner afc







c:‘]%y elongated [0}

eous.—A xylem ray
ongated cells

anatomists have -
include rays comp

cells, a.







rang
axial elemems“ or of both

Sand, crystal.—See Crystal.

Sapwood.—The portion of the wi
tree contains living cells and
starch), cf. Heartwood. Syn.

Sapwood, included.—Wood incl
having the appearance and p
Living cells are no longer present
wood but reserve mati y remain. Sy
sapwood (deprec.), Int apwood.

Scalloped torus.—See under Pit membrane.

Schizogenous.—Formed by the separation of tissue ele-

ments owing to the splitting of the common -
between adjacent cells.













THE WOODS AND FLORA OF THE FLORIDA KEYS
- INTRODUCTION '
Wirriam L. Stern axp George K. Brizick
School of Forestry, Yale University, New Hq
Connecticut

(GEOGRAPHY

The Florida Keys archipelago constitutes a unique pﬁfi?-.-‘-
tion of the United States, Situated between 24°30' and

25°30" north latitude, these islands enjoy a subtropical
climate. The flora is almost without parzl"el in this country,
for there is perhaps no other area of comparable size which
supports the diversity of species found on the Keys.

‘It is with sincere gratitude that the authors thank the National
Science Foundation for a grant which enabled them to perform the
field work necessary for c‘oll' ting specimens. Appreciation is espe-

cially due Dr. Richard A. Howard of the Arnold Arboretum and Dr.
Kenton L. Chambers of Yale University for their critical reading of
the manuscript and helpful suggestions. For permission to examine
herbarium specimens the authors would like to thank Dr, David Keck
of the New York Botanical Garden and Dr. C. Farle Smith, Jr. of the

or his biographical notes

Philadelphia Academy of Natural Sciences. F

on O. E. Lansing, thanks are due to Dr. Theo

Narural History Museum, The hospitali ddﬁi-ljgﬁ of the Chic
NG : seum. Lhe hospitality an : 7y AR
Miss Hilda S'.%unniﬂ of Key West are notec pful information

ted with iati

their help with certain taxonomic problems, the aﬁt‘;l?mon'
knowledge Dr. Rogers McVaugh of the University of
(Eugenia-Myrtus) and Dr. Ellsworth P, Killip, late of the Sy
Institution (Passiflora). For hi ding '

authors are indebted to Dr. ;

estry. To the many others

the authors also offer thei







more below the prese
reached its existing le
fringe the Keys on th d side. 1hus
logic history of the Keys has been charactenzed
tions in the sea level coincident with fluctuations
movement,

It is perhaps germane to examine briefly the
relations between the Florida Keys and the close
masses, viz., Cuba and the Bahama Islands (fi
in Vaughan (1g14b) that “. . . the Floridian, Andrc
(Bahamas) and Cuban reefs all have a similar relation to
oscillation of sea-level, as in each instance there has b
an elevation antecedent to depression which has broug
platform on which the reefs stand into their present posi
tions.” Vaughan points out, however, that the oscillations in
Florida and Andros Island have occurred without notable
crustal movements; whereas in Cuba there was conspicuous
deformation accompanying these fluctuations. In an ex-
tremely interesting account, Vaughan (1914a) describes the
formation of the Bahaman and Floridian oolites through the
action of denitrifying bacteria. The oolite which occurs in
the sea bortom off some of the Bahama Islands is of exactly
the same composition as the southern Florida oolite. More-
over, the oolitic deposits of the Bahamas and Lower Florida
Keys are of precisely the same age. Further information
on’the geologic history of the Keys may be found in
Vaughan (1910) and Parker and Cooke (1944), from whom
the writers have drawn extensively. £ 4

Sorvs :
Recourse to Henderson (1939) on the soils of Florid
failed to reveal much information regarding the e T
Keys. Furthermore, most of the soils of ‘lorida VE A
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thin layer of soil is present under a blanket of leaf litter,

On the landward side of the mangrove vegetation on many-

of the keys, flats covered by a dark gray, sticky mud are
conspicious. These areas, called “salinas” by the inhabitants,
support Randia aculeata, Bumelia celastrina, Ly cium carolini-

anum, Conocarpus erectus and somtimes Avicennia nitida. -
There apparently have been parallel modifications in the =

\-eucm:i\»g strucrure of plants grm\'ing in these salina areas,

for Randia, Bumelia and Lycium are hardly distinguishable

from each other until the reproductive portions are closely
examined. All are stunted, short-branched, small-leaved,
gray-barked shrubs.

ORIGIN AND DISTRIBUTION OF THE FLORA

The striking similarity between the flora of the Florida
Keys and the West Indian Islands suggest that plants on the
Keys migrated there from the south. The tropical and sub-
tropical species that comprise the flora of the Keys gradually
become less numerous as one goes northward onto the
mainland. At about 27° north latitude this tropical influence
gives way to the more northerly elements of the flora (Small,
1913; Harshberger, 1911, 1914; Brendel, 1874; Guppy, 1917;
Britton and Millspaugh, 1920; Millspaugh, 1907; Davis, 1942,
and orhers). The resemblance of the West Indian and Keys
flora is especially noticeable when one compares the flora
fo the Keys with such West Indian islands as the Bahamas,
which show similar topography and geological history. Davis
(1942) states unequivocally that “These Sand Keys and
the whole south Florida region derive their flora from all
the Caribbean region.” Small (1913), who botanized exten-
‘\I'\'t'l_\' on rhc_ Keys, states, “Thus we find here (on the
Keys) a tropical flora made up almost wholly of West
Indian elements, and closely related to the floras of Bermuda
the Bahamas, and Cuba.” i

That the flora > Keys s £ the X7 '
are alike should rt‘l}r];trt‘:e:‘l\le‘?t::rlllt;lcr;}}en?‘lrIm- o \th West Indies

) ! 1 strange 1f one considers the nature
of T!\c ocean currents in the Caribbean-Gulf of Mexi

Florida area, the proximity of the insu i

lar masses (f
| 1 . i £ asses >
the geologic history and similar clima (e, 28

te of the area, the
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efficient means for water dispersal of some of the plants, the
presence _of frugivorous and wading birds, and even perhaps
prehistoric man (Goggin and Sommer, 1949; Rouse, 1949).
Guppy (1917) has shown how sea currents can act as
vectors of fruits and scedlings, and has emphasized the
remarkable durability of some of these propagules when in
contact with salt water. The Gulf Streams sweeps past the
Keys carrying all sorts of vegetable debris some of which
undoubtedly drifts or is swept ashore during storms, takes
root and grows. Davis (1942) mentions experiments in
which mangrove seedlings (Rhizophora mangle) were cast
overboard in the Sand Key region only to be recovered
on the shores of the Tortugas islands. It is a noteworthy
fact that in this region where the main ocean currents move
from west to east, these seedlings migrated from east to
west! Davis reports that “Other evidence showed that it is
entirely probable that the other mangrove species (viz.,
Laguncularia racemosa and Avicennia mitida) can also float
efficiently, and that no doubt all mangroves are able to
survive long voyages.*” Also this same author stresses
aquavection as the “most efficient mode of dispersal.” Guppy
would doubtlessly agree.

Frugivorous birds in this region most likely feed on the
fleshy fruits of Coccoloba uvifera, Coccothrinax argentata,
Thrinax spp., Opuntia spp., Jacquinia keyensis, Krugioden-
dron ferreum, Ximenia americana and other plants. The feet
of wading birds probably carry seeds of certain beach and
shore plants. With the narrow distances that seY:.tatc many
of these islands and island groups, it is reasonable to assume
that birds are responsible for some of the dispersion of the
flora. Man cannot be overlooked as a vector, for some of the
plants brought here by him, even in his_t-‘o‘x‘i_c'gl- times, have
become naturalized—others appear now to be in the process
of becoming established. Among the former we can cite
Casuarina  equisetifolia, Thespesia populnea, Tamarindus
indiea and Psidium guajava,

“See Fgler, F. . 1048. The dispersal and establishment of red
nmngm\'f, Rbizophora in Florida. Carib. Forester ¢: 200-320, for
further information on this topic.
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In summary it might be well to note Davis’ (1942) con-

clusions for the dispersal of the Sand Keys flora: . . &
that most of the mangrove, salt-marsh, and strand-beach
plants are aquavectant; the strand-dune plants are both aqua-
vectant and avevectant; and most of the fruiting shrubs and
trees of the strand scrub and strand hammock are avevect-
ant.” The flora of the Florida Keys has thus originated from
regions to the south—the Caribbean—and has been trans-
erted mostly by the sea and by birds, and to a small extent
by man.
VEGETATION

Because Davis' (1943) classification of south Florida
vegetation seems best to fit the situation on the Keys, an
abridged form will be employed in descriptions here. Other
classifications of south Florida vegetation have been pro-
posed, among which are those of Harshberger (1914) and
Harper (1927). Of the five groups chosen from Davis to
describe the vegetation of the Keys, three can properly be
said to represent forests. The others consist mainly of
shrubs and herbs. The forest areas prohabi_v cover the g'rc:;t-
est land masses on the Keys.

Pine forests or pinelands.—In these forests the most con-
spicuous plant is the south Florida slash pine, Pinus elliottii
var. densa. On the Keys, pinelands grow on the Miami
oolitic limestone and may occur where little if any soil is
present. Some of the woody plants characteristically ascc.
ciated with the pines are: Guettarda scabra. Myrtus

2 : - verri-
cosa (syn. Eugenia longipes), Ardisia escallonioides, Croton
g o . =1 : ; . : = -
linearis, Pithecellobiwm guadalupense, Pisonia rotundata

Urechites lutea, Torrubia Spp-, Caesalpinia paucifiora A=
sonima lucida and Crossopetalum ilicifolin o

of palms alw ays appear with the pines and
the greater part of the arborescent veg
I..;,,.‘;“I”. argentata, Thrinax -mirrr;mr;m.k:md to a lesse
Sabal palmetto. Serenoa repens occasional :
Pine Key. As stated previously within t}
of pinelands, areas called “lime sinks”

holes are commonly filled with a da

‘w!!i\p{ Iirts

. Several species
‘Iui'm with them
€tation, viz., Cocco-
I extent,
ly oceurs on Big
e rnck_\' substratum
nlmy be present, These
4 IK organic soil whi

ommor : g soil whic

vegetation not found in the frinqim{ pinchn(; i
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Hammock forests—Davis (1943) defines hammock forests
as “Hardwood and palm forests usually dominated by broad-
leaved evergreen trees and limited to relatively small areas,
growing on high upland to seasonally flooded soils and con-
taining a great variety of . . , tropical species. Often a
climax forest developed after a series or succession of other
stages of vegetation.” On the Keys, hammocks comprise the
most nearly tropical type of vegetation in Florida.

The hammocks of the Lower Keys are characterized by a
great diversity of species among which are: Coccoloba
diversifolia, Krugiodendron ferrum, Savia babamensis, Rey-
nosia  septentrionalis, Byrsomima lucida, Cupaniz glabra,
Dipholis salicifolia, Ficus spp., Chiococca alba, Chrysophyl-
lim oliviforme, Citharexylum fruticosum, Dodonaea ebren-
bergii (syn. D. microcarya) Myrtus verrucosa, Hippomane
mancinella, Minmsops emarginata, Exothea paniculata,
Metopium toxiferun, Bursera simaruba and Jacquinia keyen-
sis. Plants normally existing in hammocks on the Lower
Keys may also occur to a lesser extent in the adjacent pine-
lands. Hammocks on the Upper Keys support many trees
and shrubs some of which are found in the hammocks of the
Lower Keys as can be seen below: Exostema caribaeum,
Citharexylum fruticosum, Gymmanthes lucida, Hypelate
trifoliata, Bursera simaruba, Colubrina reclinata, Guaiacton
sanctum, Swietenia mabagoni, Simaruba glauca, Sideroxylon
foetidissinum, Metopium toxiferum, Drypetes diversifolia,
Reynosia septentrionalis, Canella winterana, Calyptrathes
pallens and Psychotria undata.

Mangrove swamp forest—Swamp forests are always a
feature of the north or bay side of the Florida Keys and
frequently encircle some of the smaller keys. On small, low-
lying keys, the entire vegetation may consist solely of man-
aroves, A definite zonation is exhibited by these mangrove
forests. The outermost zone, closest to the sea, is made up
exclusively of the red mangrove, Rhizophora -‘!??{”8”3, whose
prominent stilt roots make this region conspicuous even
at a distance. To the landward side of the red mangroves,
but still subject to high tides, we find the zone of black
mangroves, Avicennia mitida. This is sometimes a mixed




.
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zone, the black mangroves sharing their niche with the white
mangrove, Laguncularia racemosa. An evident feature qf
the black mangrove region 1s‘rhe presence of pneumato-
phores which project 8 or 10 inches abO\’e'tl_lﬁ. 5ub5tra!.'ut_n.
Pneumatophores are irregular, spongy, Pemcllllform, acrial -
protuberances from the roots of Avicenmia. The buttonwoed
(Conocarpus erectus) zone may accompany the former
zones on areas above the influence of normal high tide levels.

On the Keys, the mangrove swamp forests may form a
narrow rim around an island, or they may produce an exten-
sive, highly impenetrable jungle. Young swamp forests at
times contain only Rhbizophora mangle; older swamp forests
usually show the typical trizonate configuration. The red
mangroves vary in size from shrub-like plants only a few
feet in height to large trees so0-60 feet high. The stunted,
shrub-like red mangroves constitute the most common form
encountered on the Ke_\'s.

Strand vegetation.—A calcareous sandy substratum, winds
carrying salt spray, and a high water table caused by near-
ness to the sea. make up in large part the environment the
strand plants must endure. The vegetation is mostly herb-
aceous consisting of grasses and a few vines such as Sesuvium
portulacastrum, Canavalia lineata and Ipomzea pes-caprae.
The woody vegeration is sparse, and most of this is shrub-
like. Along the very exposed outer areas grow the hardy
(‘rf.{‘;‘r};"rn".r uvifera, Tournefortia gnaphalodes, Scaevola p."r;-
mieri and Swuriana martima. Inland from this zone of
sentinels, and more protected from the effects of the open
sea, grow (_icu:p.r clusiaefolia, Cordia sebestena, Pithecello-
bium unguis-cati, Caesalpinia bonduc and Yucea aloifolia,
['he coconut palm, {'{Jt‘_ra_\' nucifera, is common in this region
especially in the vicinity of habitations. These and other
plants may form the so-called coastal hammocks.

: \l!llhng the factors which control the Zon

eaches are ers ) . 5 T s =
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Salt water marshes—~On the Keys the salt water marshes
are common in or near the mangrove swamp forests. For
the most part the plants in this category accompany the
black mangrove zone and grow among the pneumatophores.
Here we find low shrubs and semi-shrubs: the sa?twort.
Batis maritima and glasswort, Salicornia perennis.

Without going into great detail, it seems evident that on
the Keys, where relief is relatively nonexistent, the ability
to withstand saline conditions is of prime importance in
determining the distribution of the vegetation and flora.
The hammocks (excepting perhaps the coastal kind) and
pinelands are most likely composed of plants with little or
no tolerance to salt. These areas are usually inland and there-
by protected from high water tables (this is relative on the
Keys) and the effect of salt spray. Where strand vegeta-
tion merges with the more inland vegetation, a coastal ham-
mock may arise. The plants composing this vegetation prob-
ably have some tolerance to salt, since they must come
under the influence of the sea to some extent. The mangrove
and marsh vegetation is composed of halophytes, for the
sea bathes the roots of these plants at one time or another.

Observations made by the writers in the pinelands of Big
Pine Key and No Name Key seem to point to the conclusion,
that the pinelands would evolve into hammocks were fire
excluded. Davis (1943) states that “These hammocks are
the climax development of vegetation in southern Florida.”
Simpson (1920) concurs and emphasizes that the pinelands
would disappear in southern Florida if fire were controlled.

Since 1948, when a hurricane wrenched a gaping hole in
the wooden Big Pine—No Name bridge, interrupting inter-
course with the mainland, fire has been absent from No
Name Key and the effects are conspicuous. Before this tim.e
there were permanent residents on the latter is‘land_;‘ toda¥ it
is believed the only inhabitants are transient visitors. For
many years fires have s“:ﬁ:t through and_-mvaged the pine-
lands of Big Pine Key. These conflagrations burn and kill
most of the hardwood vegetation associated with the pines
(fig. 7). However, the pines and palms appear to be only
partially damaged by these fires. No doubt the degree of
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killing is largely dependent upon the severity and duration
of the fire; in any event, the pines and palms seem to be
somewhat fire resistant. Along with the destruction of the

hardwood vegetation, fires frequently burn the accumula-

tions of leaf litter on the forest floor. Thus they also affect

the soil building processes. There is no doubt also an effect
on the seed bed, which in turn influences the ability of seeds
to gcrminnlc.

In general the pinelands in Big Pine Key present a very
open aspect and consist mainly of pines and palms with a
scattering of low and often stunted hardwood trees and
shrubs (fig. 3). Ground cover in the form of soil or leaf
litter is largely absent (fig. 5). In contrast, the pinelands of
No Name Keéy have not been harassed by fires for at least
six years. Observation shows that here an abundant leaf
litter has already accumulated (fig. 6), and the hardwoods
have formed a dense growth under the pines. It is IMPpOos-
sible to see into the forest for more than a few feet in the
No Name pinelands (fig. 4). Some hammock plants always
accompany the pines as has been pointed out prcviuusl-\';
therefore it is reasonable to hypothesize, even though the
wthors have not carried out any systematic researches. that

' protected from fires for a long enough period, the pine-
lands of the Keys would become transformed (revert?) into
hammock forests.

Boranicar ExproraTiON ox THE FLoORIDA Kevs

Two phases in the boranical exploration of the Florida
Keys can be recognized. The first can be called bistorical

and continued from about 177: to 1830; the second. or

scientific phase, followed. The historical phase is character-
ized by reports of plants seen on the Keys by more or less
competent persons. These records appear mostly in trcncr;lll
works on the history and geography of Florida. -.Jm:f Yoint
out only the outstanding or usefu] plants. As far '!i the
authors can determine, there are no plants now in hcl-imria
co }""7"'1_ during this historical period. The scientific ph

of botanical exploration on the F‘\'cvs begins with the P‘ asi
collection and preservation of plants acf:ompanicd hvar(;lt(l::e

Fig. 3-4.—Fig. 3. Pinclands on Big Pine Key to illustrate the open
aspeet of vegetation and lick of hardwood growth as conditoned by
fire.—Fig. 4. Pinelands on No Name Key showing dense undergrowth
of hardwoods which has sprung up since the exclusion of fire in 1948,
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or less detailed notes. These specimens, deposited in herbaria,
have served as the bases for floristic and other botanical
studies of the Florida Keys.

Historical phase.—The earliest report (ca. 1575) of plants
on the Keys known to the authors, is that of Hernando
d’Escalante Fontaneda (15327-?). Fontaneda, born of Span-
ish parents in Carthagena, Chile, was shipwrecked and cap-
tured by Indians off the coast of Florida about 1545. Seven-
teen years later he was rescued and brought to Spain.
Because of his experience, he accompanied the expedition
of Don Pedro Menéndez to Florida in 1565 for whom he
acted as interpreter. Later he returned to Spain. Regrettably,
Fontaneda reports only a single plant from the Florida
Keys: “On these islands is likewise a wood we call here el
palo para muchas cosas (the wood of many uses), well
known to physicians; also much fruits of many sorts, which
I will not enumerate, as, were I to attempt to do so, I should
never finish” (True, 26. 1945). Buckingham Smith, one of
the translators of Fontaneda’s Memoir, adds the following:
“No doubt Guaiacum officinale (lignum vitae) is meant.
It covers, says Williams, the higher points of the interior
keys” (True, 41. note 118. 1945). However, the only species
of Guaiacum that occurs on the Keys, is G. sanctum, to
which, no doubt, Smith’s note refers. A hiatus of about 200
years follows the report in Fontaneda’s Memoir. That no
records of plants from the Keys occur during this time
may be due to a real lack of such reports, or the authors’
inability to locate these.

In 1775, Bernard Romans (ca. 1720-1783) published his
work A concise natural bistory of East and West-Florida.
In this book a number of Florida plants, without specific
reference to the Florida Keys, are cited by their common
and Latin names. However, in the general dwcri.ption of
the Florida Keys, five local plant species are mentioned by
common names: “Between Sound Point or Cape Florida®

he rape of Plantation Key, |
Promiscuaous III.I:“niu}H‘lL’. \':.TL'

. :
soth figures show the re-

. ' the barren surface of the
ire o, and the pile of debris !w-.tpn! tor burning.

"The designation Cape Florida was applied to the promontory in
the middle of Key Largo, however, the name has been mostly re-
stricted to the southern end of Key Biscayne, or employed as
another name for this key (Vignoles, 84, 117, 118, 1823).
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. and this last island (Key Rodriguez) is another
sheltering place, or roadstead, for small vessels, within a
ridge or reef on which we generally see some turtle crawls,
but it is seldom occupied except h__\f the rlrj}hcr—cuttcr.s, the
peninsula affords in this place L:gnut_nT\'_xtac (Guaiacumn
sanctum),* Mastick (Sideroxylon foetidissinmnz) and Ma-
hogany (Swietenia mahagoni), the two last are indeed found'

on every part thereof (but on none of the Keys north of ]

Saunders-Key or Las-Tetas nor on none to the south of the
last key north of young Matacombe, all these timbers are
however now nearly cut off” (Romans, xxxii. 1775). And
further on, in the 'dcsvriprinn of Mascaras, i.e., “7 rocks
next to the Soldier Keys,” we read: “There are some man-
grove (Rhizophora mangle) and blackwood bushes (Awi=
cennia nitida) on them” (Romans, xxvii. 1775). “The His-
tory of East and West Florida is a work of no little interest
to botanists, as Romans was the first person with any knowl-
edge of plants who visited the coasts and islands of southern
Florida; it gives the earliest account of the Ogeechee Lime,
and of the Florida Fig, Ficus aurea, and first makes known
the fact that several West Indian trees are found on the
Florida coast” (Sargent, 4: 5. 1802).

The work of George Gauld, Observations on the Florida
Keys . .. published in 1796, contains in general little
of interest to botanists, We find here, however. apparently
the earliest mention of Sabal palmetto as an inhabitant of
the Keys. In his observations on the Bahia Honda Keys,
Gauld mentions: “ tall palmetto cabbage-trees of the
Long Island on the right (of Bahia Honda) coming in; they
make it the more remarkable, as there are no cabbage-trees
to the westward of it . . » 3

James G. ll"(:rbffs visircd'rhc Florida Keys in 1803. An
',?lfhl:f-';uv!}} of this visit fu FI‘!(" Keys is gwen in 1821 in Sketches,
ststorical m:d.ro.po,qmpbu al, of the Floridas In the
general descriptions of the KC)’&.. Forbes says: “Beside the
general character of these keys, or ‘
of privateering and turtlcing.’tn wh

—

i_slands. for the purposes
ich they have been long

= ; A
Parenthetical scientific names have been inserted.
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subervient, t_hey were formerly well timbered with fustic,
mahogany, lignum vitae, and brazilletto, But they have been
cut and carried off by the wreckers from the Bahamas;
who, since the wars have ceased to yield them their usual
harvests, have depended for their Support, in a great measure,
upon this encroachment on the S anish territory” (Forbes,
107. 1821). Forbes’ citation of fustic ( Chlorophora tinctoria)
and brazilletto (Peltophorum brasiliense) as having occurred
on the Keys is probably erroncous. Of course it is also
possible that these common names were incorrectly applied
by Forbes to some truly native species of the Keys.

~In 1823, Charles B. Vignoles (1793-1875) published his
interesting  Observations upon the Floridas. Regrettably,
the only reference to the flora of the Keys is found in the
brief description of Key Largo: “Key Largo formerly
abounded with mastic (Sideroxylon foetidissinmm), lignum
vitae (Guaiacum sanctum) and mahogany (Swietenia ma-
hagoni) but the most valuable has been long cut down, and
there is none now but very young timber. A portion of
good rich land is on this key, among the principal growth
of which is found the wild cinnamon (Canella winterana),
wild olive (Sideroxylon foetidissinnon), etc.” This is the
carliest report of Canella winterana from the Keys. Sider-
oxylon foetidissinm is cited twice, but under different
common names. It is possible that in citing mastic, Vignoles
quoted Romans. but wild olive may have been Vignoles’
name for the Sideroxylon actually seen by him. Vignoles
may not have known that both common names referred to
the same species.

The last, and the most outstanding contributor to the
historical phase of botanical exploration, is John Lee
Williams (1775-1856), whose brief biography has been ex-
tracted from Federick W. Dau’s Florida old and new (185,
footnote 1. 1934): “John Lee Williams, to whom we are
much indebted for early Florida history, was born in Salem,
Massachusetts, 1775, and died in Florida at Plcn]ata..l85_6.
aged eighty-one. After studying law he came to Florida in
1820, first settling at Pensacola, then lived in St. Augustine
and finally made his home to the end of his life in Picolata,
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where he engaged in the study of botany and music. He

wrote two enlightening books: A View of W&;L: Florida_,
and The Territory of Florida, 1837. All trace of his former
home at Picolata has disappeared."

The observations on the flora of temperate and subtropical

Florida by Williams on his numerous exploring trips arour‘}d_
1830 are summed up in the chapter “Production of the soil*
in his The Territory of Florida. Although a great numbeg
of plants from temperate Florida are listed by Latin and
common names in this chapter, it includes relatively few
plants (mostly trees) from subtropical Florida % T
found about the capes and keys” (Williams, 98. 1837). These
mostly appear only with common names, however, it is a
fairly good catalogue of the more familiar trees of the
Florida Keys. Some errors are present, e.g., “Logwood.—
Haematoxilon” is cited as a native of the Keys and Cordia
sebestena is called Seshanea Coccina. Perusal of The Terri-
tory of Florida shows clearly that Williams was a keen

observer with 2 more or less extensive knowledee of plants,

Therefore, it is unfortunate thar Williams’ original plans

regarding the study of the natural historv of Florida were

not fulfilled, for Williams states in the préfracc to the above-

mentioned work: “In the natural history of Florida. 1 have

come very short of my original intentions. Want of leisure

and books were both felt as obstacles to the mvestigation

of a field so boundless, but they were not the onlv ones.

It was suggested to me by some friends whose npi-nirms I

have been accustomed to respect, that the subjects of natural

history are not generally interesting to the mass of readers,

and that it might be more expedient to devote to these a
separate work” (Williams, v. 1837). His hopes were never
realized. In Rafinesque’s New flora and botany of North
-;?:Iff?f'r:rr:rH :}-;lill:meiﬂ;;:s;[ :n?‘r;{:l?i n:}ﬂ :mmniéﬂ] collector
this, hrw.-evi-é'r ‘\\[’LP]H\«'C not ;llccéi‘l:ile‘l I_H(Ignnfi Tcﬂsqn_&.; fm;
Bodad od nr‘:r hwc‘ i séen 1ﬁ e led in ocating Williams
3 : ~ any citations of his herbarium

Specimens, \\,"c can assume thcn, thﬁt “rj”iﬂm'i' herbarium ]
" L]

if it ever existed, is not now extant,
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Scientific phase~On pages 89 and 90 of volume seven
of the Journal of the Academy of Natural Sciences of Phila-
delphia, Nuttall published two new species from Key West,
namely, Malvaviscus floridanus and” Rbammus ferrugineus,
based on specimens collected by Titian R. Peale. Although
these new species were later reduced to synonomy with
other taxa, viz., Hibiscus pilosus and Colubrina arborescens
respectively, they represent, as far as the authors are aware,
the first specimens collected and preserved from the Florida
Keys (ca. 1830). Titian R. Peale (1799-1885), painter and
naturalist, was for some time an agent in Florida for Charles
Lucien Bonaparte, charged with the collection of specimens
and preparation of drawings to illustrate Bonaparte's Ameri-
can ornithology (1825-1833). Apparently at that time (the
exact date is unknown to the -autgors) Peale collected a few
(five?) herbarium specimens on the Keys and in East
Florida, possibly in connection with his ornithological mis-
sion.

For practical purposes, the first botanical collector on the
Florida Keys was the Reverend Alva Bennett (?-1841), a
clergyman and teacher of the Protestant Episcopal Church.
Unfortunately, only a bare outline of Bennett’s official career
(1826-1841) could be extracted from the literature. From
1826, when Reverend Bennett was a deacon and minister
of Trinity Church in Windham, Greene County, New
York, to his death in 1841, he carried out the duties of a
missionary. He also held administrative positions in religious
secondary schools mostly in New York State. In 1834, the
Missionary Society in New York appointed Alva Bennett
missionary to Key West. He arrived there in October 1834,
and remained until April 1835. Bennett established the firse
school in Key West and was the first cle:___gyman to have a
charge on the island (Browne, 27, 28. 1912). “But Mr. Ben-
nett was not pleased with the climate; and he returned
north after a residence of about five months. ‘Y_et.’ sa.rd the
wardens and vestrymen, ‘the good effects of his residence
among us become apparent. . . . The moral tone of the
whole population was eleyated’ ™ (Pennington, 29, 30. 1938).
During his residence on Key West, Alva Bennett, a man of
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feeble health, employed his rare intervals of leisure in the

collection of plants. We know that at least once he dis-
tributed a collection of plants, apparently desiring to attract
the attention of botanists to the peculiar flora in the extreme
southern part of the country. Having returned north, Ben-
nett communicated his herbarium to Torrey and Gray, as
they state in the preface to their 4 Flora of North America:
“The Rev. Mr. Bennertt of Geneseo, New York, presented us
with many plants collected by himself during a residence at
Key West " (xii. 1840). Two species new to science,
namely, Galactia spiciformis and Coelesting maritinm, were
described from herbarium specimens collected by Bennett.
John K. Small (199. 1917) mentioned Bennett in The tree
cacti of the Florida Keys, where he states: “The existence of
this plant (Cephalocereus keyensis) was first made known
to a few botanists through meager specimens collected and
distributed by Mr. Bennett, who at one time was a resident
of Key West ." The genus Clusia on the Florida
Keys, was probably discovered by Bennett on Key West.
This discovery is usually attributed to Blodgett. However.
in Torrey and Gray (168. 1838) we read: “The ficure of
t:':'m:.-'f rosea by Catesby Car. t. 99, was most prohal:f\' taken
from a West Indian specimen; it has not been found in
Carolina. We have received. however, the leaves of 2 species
of Clusia (probably C. rosea) from the extreme southern
part of Florida.” This note was published in July 1838,
_\ca,:ur(lmg to Sargent (1: 33. 1894), Blodgett did not sertle
in Key West until December 1838. Moreover, in the preface
to the Flora (1: xii. 1840) Torrey and Gray state: *
and we have received a complete and excellent
f that island (Key West) from Mr,
however reached us at too late a ;
--1.\"{:.];{.:.:; ]II,I\I‘“'IIE;H'[I'E- 1*- hkid(\: .{.hfj.h that rhlg specimen of Clusia
recesy : r€y and faray and mentioned by them in an
=|"!'.| published in July 1838, before Blodgett’s advent in
{,,\,'.-\\ ¢st, was c::allccrcd_hy Bennetr. It is possible that this
‘pecimen was added by Torre

AR ) Y to the Key West collections
+ blodgert and sent to Nuttall who identified it as
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“ra and ascribed ire discovery to Dr, Hlmlgctr,

set of plants
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position gains credence in that the specimens of Bennett and
Blodgett have been otherwise conFused in the herbarium:
written in pencil on the isotype of Galactia spiciformis
which Torrey and Gray deseribed from s;:ecimens collected
by Alva Bennett is, “Key West, Blodgett.” In any event, the
modest, almost forgotten clergyman, who disliked the
climate on Key West, stands as the first important col-
lector of plants on the Florida Keys.

John L. Blodgett (1809-1853) is perhalgs the most out-
standing of the early botanists on the Florida Keys. In
December 1838, he settled on Key West, where he estab-
lished himself as a physician and druggist. He continued to
reside there nearly to the time of his death. During his
residence on Key West (1838-1853), Blodgett extensively
explored the flora of the Florida Keys and discovered many
new species several of which bear his name. According to
Sargent (1: 33. 1894), Dr. Biodgett was the first botanist
who explored the flora of the Florida Keys. His earliest
collections on Key West were communicated in about
1840 to Torrey and a part of them (about 40 arborescent
species) was later communicated by Torrey to Nuttall.
Blodgett’s collections are located in several herbaria in the
United States, Great Britain (Kew) and in Ireland (Trinity
College, Dublin). .
Ferdinand Rugel (1806-1897), apothecary and physician,
devoted several years to collectini plants in the southern
states and in Cuba for the English botanist Robert Jamgs
Shuttleworth. The herbarium of the latter is preserved in
the British Museum (Sargent, ¢: 110. 1896). In 1846 and
1848, Rugel collected on Key West. Several specimens c_:f
his collection from this island are cited by J. Cosmo Melvill
in his List of the phanerogams of Key West. William H.
Harvey (1811-1866), of Trini;?r Col ege, Dublin, author
of the classical Nereis Boreali-Americana, as well as The-
saurus capensis and coauthor of Flora capensis, spent a
month in the winter of 1850 on Key West collecting algae
and phanerogams. James Graham Cooper (1830-1902),
surgeon and naturalist, ‘%P_lo_red the arborescent flora of
East Florida, from Key West north, between March 6 and
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June 10, 1859, At that time, he was studying the geographi-
cal distribution of North American trees. William T. Feay
(18037-1879), of Savanmah, Georgia, lived for a year or
more on Key West and collected a series of plants there.
The exact date of his residence on the island is not known
but the carly 18705 seems to be a good guess. Several
specimens collected by Feay on Key West are cited by J. C.
Melvill (1884).

Alvan W. Chapman (1809-1899), physician, distinguished
explorer of peninsular Florida and author of the Flora of
the southern United States, has not been previously men-
tioned as a collector on the Florida Keys. However, Robert
B. Clarke (1942) in his monograph of the genus Bumelia,
cited among the specimens of B. angustifolia from Key
West, “Chapman s. n. (NY, co-type of B. parvifolia).” If
Clark’s citation is correct, Chapman visited the Florida Keys
at least once and collected on Key West. J. Cosmo Melvill
(1845-1929), English botanist and conchologist, collected
algae and phanerogams, as well as mollusks, on Key West
in 1872, Accounts of his collections were published in 1875
u-.1!{_rﬁ.m_ 1881 (mollusks) and 1884 tpimncrns_s-.nm}. In
1571-1872, Melvill also collected a large number of phanero-
gams (about 1000 sheets) in Canada, the United States
(New York. Massachusetts, Pennsylvania, Virginia, North
;zn-ti South Carolina and peninsular Florida). and Cuba (only
1 few specimens). Edward Palmer (1833-1911), physician
and renowned collector of I)i-_mn in western North '\’.“-'\"I'iE‘-l,

so collected abour 6¢ numbers on Key West in 1874, on
h; .

way to the Bahamas (Nassan) (McVaugh, -4, 1956),
Frank Tweedy (1854-1937) collected on Key West. At
st some specimens of his collections from
(collected in 1879 and 1880) are cite
(sometimes as F. Tweedie).

\llen H. Curriss (1845-1907), a nat
Oswego County, New York, was 2
outhern \'irgini:l. Florida and the \

vide

rom that island
d by several authors

ive of Central Square,
2 prolific collector in
e ia, | ( . Vest Indies, He explored
'y on the Florida Keys during several eruises followin
the year 1880, and distributed many sets of his collectio P::
from these islands. Charles Spmgu'c Sargent (!34“19";;
5 =7 )2
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distinguished dendrologist and author of the monumental
Silva of North America, traveled the Keys in late 1880s
collecting and making observations. In 1885 he was accom-
panied by A. H. Curtiss, C. E. Faxon and Lieutenant Hub-
bard when he discovered Pseudopboenix sargentii on Elliott’s
Key. This palm is apparently restricted to a very small area
of the Florida Keys. Hubbard seems also to have collected
on his own on Key West in 1886, apparently during the
same trip. Joseph H. Simpson ( 1841-1918) collected on the
Keys as well as on peninsular Florida in the early 189os.
Several of his specimens have been distributed by the U. 8.
Department o}) Agriculture (Harper, 1949). Herbert J.
Webber (1865-1946) of the U. S. Department of Agricul-
ture collected on the Keys in the middle 189os. Charles L.
Pollard (1872-1945), Guy N. Collins (1872-1938) and
Edward L. Morris (1870-1913) exilgrcd the Keys and col-
lected extensively in 18¢8. Stewardson Brown (1867-1921)
was a member of the staff of the Clarence B. Moore Archae-
ological Expedition to Florida in 1004, and collected plants
on the Keys.

Odell E. Lansing, Jr. (1867-1918) was commissioned in
1903 by the Field Museum of Natural History in Chicago
to explore the Sand Keys west of Key West. In 1904 he
collected a series of plants (587 numbers) from these islands
from which Millspaugh prepared his Flora of the Sand Keys
of Florida. Lansing also collected on Key West. John
Kunkel Small (1869-1938), the author of floras on the South-
east, collected extensively on the keys for almost 40 years
beginning in 1go1. Of his many associates on these explora-
tory trips Percy Wilson (1879-1944), of the New York
Botanical Garden and Joel J. Carter ( 1843-1912) of Pleasant
Grove, Pennsylvania should be mentioned.

Other collectors on the Keys in the late 189os and early
1900s were: Walter T. Swingle (1871-1952), Nathaniel L.
Britton (1859-1934), Charles T, Simpson ( 1846-1032), and
Charles L, Hitchcock. Of the many recent collectors in this
area the following can be noted: Roland M. Harper whose
first records of Florida plants were noted in 1903 ; Ellsworth
P. Killip; Walter M. Buswell, who in company with Walter
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S. Phillips and Roy O. Woodbury rediscovered Clusia rosea
on Big i?ine Key ig 1938 (Lirtlel,l?c;_gg); Taylor R. Alcxandez_'-__: |
and John D. Dickson, Ill. There are certain to be other
collectors who have not been noted by the authors. How-
ever, it is hoped that most of the important collectors are
listed.

The scientific phase of botanical cxpln}':ltim\ was produc- |
tive in that several floras appeared in which plants from the

Florida Keys were presented. In most of these works, plants

of the Keys form a relatively small portion. Below i; a brief
enumeration of the more important floristic sEud1es con-
taining descriptions of plants from the Florida Keys.

In 1838-1843 John Torrey, and Asa Gray published two.
volumes of their unfinished work A flora of North America.
The flora of the Florida Keys is represented here through
the collections of Alva Bennett, John Blodgett (only in the!
second volume), and Titian Peale (only two species).
Peale’s collection of Malvaviscus floridanus from Key West
is erroneously ascribed in their Flora to Ware (Torrey 1:
220. 1038).

Thomas Nuttall's The North American sylva appeared in
1842—1849 in three volumes. This is generally regarded as a
supplement to Michaux’s work of the same title. The later
edition of Nuttall's Sylva was published in two volumes in
1865. In the above-mentioned work, 4o arborescent species
from the Keys, almost exclusively collected by Blodgett,
are cited. In 1860 Alvan W. Chapman published his Flora
of the southern United States. The second edition of his
Flora followed in 1883 with a supplement (this edition was
reissued in 1892 with a second small supplement), the third
edition in 18g7. In the first edition of Chapman’s Flora many
species from the Florida Keys are cited from Blodgett’s
collections; in later editions, numerous collections of Curtiss
are also mentioned.

Charles Sprague Sargent’s The silva of North America in
t4 volumes, appeared in 1891-1902. Here is included most
of the native arborescent species of the Florida Keys. In
the second edition of Sargent’s Manual of the trees of North
America, published in 1922, the native arborescent flora of
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the Keys is represented almost completely. In 1902 John
Kunkel Small llb].lSth his FJ@T‘!‘ of t};E'IOIt};bEH.Tte‘rgn SU‘;z]ired
States (second edition appeared in 1911) and in 1933 his
Manual of the southeastern flora. The latter is substantially
a revised edition of the former, These thorough studies also
include the Flants of the Florida Keys. Small, in 1913, pub-
lished the Flora of the Florida Keys which presents an
essentially complete picture of the flora of this area. How-
cver, some additions (besides those made by Small in his
Mamul) of newly discovered species, as well as certain
taxonomic reyisions appear to be necessary.

Many species from the Florida Keys are treated in North
American flora, which was begun by Nathaniel L. Britton
and others, and has been published since 1905 by the New
York Botanical Garden. i

Thus, from 1575, when the first (?) report of plants from
the Florida Keys was made by Fontaneda, to Small’'s Manual
of 1933, botanical exploration of these islands has progressed
from random observations to highly specialized floristic and
vegetational studies. The latter works have been dependent
in large part on the collections of those plantsmen who
traveled the Keys from the early Nineteenth Century to
the present. Although the flora has been extensively studied
there is still a great deal to be discovered through future
intensive investigations.

Tue Furure

John K. Small was a sensitive man. During his travels
throughout Florida in the quarter century before rq'zg‘_h_c
was greatly impressed with the destruction of Florida’s wilds
by the heedlessness of man. In From__l Edm r_o_Sd}_Mm-,
Florida's tragedy (1929), Small points with bitter ﬁ_]ann to
the desecration of the vegetation and flora. He remarks:
“The present is evident, The future may confidently be
predicted, in part, by the aims and actions of the v:*}ute
man—he who began, and has consistently persevered in, a
course of devastation almost unequaled elsewhere. Begin-
ning in the earliest post-Columbian times, this reckless,

even wanton, devastation has now gained such headway that




ogresse: . « » .+ In other ways he is stll t
‘savage'.” Other lovers of Florida's out-of-doors, as ]
Barbour (1944) and Charles Torrey Simpson (1920)
also signaled the future destruction of this natural le

Today, almost 30 years after Small’s writi
tion is being carried on apace. Species onc
large areas have become rare and indeed some
seen for many years. Huge bulldozers scrape
tion Key cutting down the vegetation—tearing
soil is present and heaping the mass of tangled
piles to which the torch is set (fig. 9, 10). A few cl
trees are allowed to escape the blade of the bulldozer-
ignorance these are composed primarily of Metopium toxi-
ferum, the noxious Florida poisonwood. Valuable archae-
ological sites are heedlessly destroyed to make boat slips
(Goggin and Sommer, 1949); swamp areas are filled with
coral rock on which dwellings will be constructed; fires are
set to clear the land. In the Keys region where man does not
(and probably cannot profitably) engage in agriculture, why

must he sweep so clean a nfa
ide

th? Certainly he could build,
and by giving some consideration to his own future an
that of others, leave the majority of the wild for all to en

A substantial amount of “lip service” is currently
spread regarding the supposed great concern of th
government for the preservation of one of Flori
natural resources—its scenery (Anonymous, 1957). T}
drained for a are (and subsequently abandone
repeated fires e soil), the acres carclessly ¢l
for construction, the fires set to rid th e
tion—these see
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Table 6, TREE SPECIES COMPRISING FROM 30-60 PER CENT OF THE UPPER
STORY
COMMON NAME © SCIENTIFIC NAME PER CENT IN UPPER STORY

Carapanauba Aspidosperma nitidum §2.92
Copaiba Copaifera sp. 5440
Faveira folha fina  Piptadenia suaveolens 50.94
Faveira bolacha Vatairea cythrocarpa 54.50
Para para Jacaranda copaia 50.23
Pau d'Arco Tecoma sp. 50.80
Piquia Caryocar villosum 56.40
Sucupira Borwdichia nitida §1:22 :
I auari Couratari sp. 52.37 (59.90)
Iable 7. TREE SPECIES COMPRISING 60 PER CENT OR MORE OF THE UPPER
STORY
COMMON NAME SCIENTIFIC NAME PER CENT IN UPPER STORY
\ngelim pcdm Hymenolobium petraetm 70.00
A\ rueira Astroniwm lecointei 64.63
Castanheira Bertholetia excelsa 86.30
Faveira bolora Parkia pendula 83.33
Faveira uing Enterolobium schomburghis 70.70
Jurai assu Hymenaea courbaril 7075
Miratawa Apuleia molaris 74-55
Morortoto Didymopanax morototoni 60 8o
I'atajuba Bagassa guianensis 2777

!

Altogether 172 species were found in the upper story of
which 36 could not be classified because of insufficient data.
For example, 6 sumauma (Ceiba pentandra) trees were noted
in the upper story. This would indicate that Ceiba pentan-
dra is 100 per cent light-demanding. However, it is a known
fact that this tree, with its conspicuously umbrella shaped
crown, occurs mostly in marsh forests on periodically
water-logged soil. In the marsh forest small ceibas are often
seen growing up under other larger trees. The occurrence
of this species is rare in the dry land forest, as shown by the
fact that only 6 were tabulated above, To a certain extent
these classes can be regarded as tolerance classes. The class
with the highest percentage contains the least tolerant tree
species. Accurate interpretation of the dara, however, de-
mands great care. A few examples may serve to illustrate
this point: imbauba (Cecropia sp.) is one of the most light-
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demanding trees known—one of the pioneer species of the
tropical forest. As soon as a sufficiently large opening occurs
in the forest canopy to receive most of a full day of sunlight
on the soil, imbauba appears. In this instance it must be
recorded as one of the most tolerant trees belonging to
class o-10 Eer cent, because only trees from 25 cm. d.b.h.
and upwards were enumerated. At that stage (i.e., from 25
cm. d.b.h. and upwards) imbauba is already a mature tree,
very often near the end of its life cycle. IJ‘;uaHy, it is then
overgrown by other taller trees which laterally close the gap
in the forest. Therefore it is practically impossible for
imbauba to appear with a full crown in the upper part of
the forest canopy of the dry land forest. The same is true
for lakri (Vismia sp.; class 10-20 per cent).

Other trees as andiroba (Carapa guianensis), angelim
rajado (Pithecolobium sp.) and rosadinha (Chrysophyllwm
sp.) occur more frequently in the uE'.e’r story of the lower
forests (on more sandy and wet soi ;lth'an in the high dry
land forest. Actually, these species grow taller, are of greater
diameter and are better shaped in the higher forests than in
the lower forests. It seems however, that it is impossible for
them to by-pass the other taller trees which dominate, with
their large crowns, the uppermost parts of the forest canopy.
The remarkable difference between the data from the
Amazon and Surinam forests for taxi (Sclerolobium spp.) 15
caused by the fact that taxi in the Amazon region is often
overgrown and suppressed by very large trees such as massa-
randuba (Manilkara buberi) and castanheira (Bertholetia
excelsa). _

Practically all tree species commonly found_i}n the dry
land forests can develop in the shade of the bigger trees.
Some prefer the openings and the borders of the holes in
the forest to regenerate, taxi (Salerolab%spp) for ex-
ample. Others, as castanheira (Bertholetia excelsa) and
piquia (Caryocar villosum) most probably need large open-
ings which close very slowly, so that they have a maximum
of light over a long period in which they can develop. That
this_development is normal and inherent to these forests
could be deduced from the data obtained during the survey.
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From the tree diameter analyses and the tabulation (_)f trees
with a diameter smaller than 25 cm. at breast hc{ghg, it
appears that these forests have a balanced diameter distribu-
tion (Mever, 1953). Most of the common tree species show
the same characteristics in a histogram of their diameters;
the highest number of trees is found in the smallest diameter
class, while the numbers of trees found in the succeeding
diameter classes gradually decrease.

It is practically certain that only very few of the upper
story trees were omitted by adopting a 25 em. d-b.h. limit.
In the diameter class of 25-34 cm., 12.5 per cent of the total
number were enumerated, whereas the trees which just
reached the 25 cm. limit came to 0.6 per cent. Most of the
upper story trees belong to the diameter classes between 3§

and 75 cm. d.b.h.

PHOTO-INTERPRETATION

As was done previously in the Surinam studies, the upper
story trees were divided into a “low” and “high” class.
When the estimated total height of the tree was 25 m. or
less, it was placed in the “low” class; trees higher than 25
m. were put in the “high” class. The lower forests, and also
the lower trees which are mostly less than 25 m. high, can,
with sufficient experience, be di;tinguishcd from the higher
forests and higher trees on aerial photographs (up to a scale
of 1: 40,000) with the help of a stereoscope. This rather
rough division into tree height classes has been made in order
to correlate the field data with the tree height estimates
obtained from the acrial photographs. Unfortunately this
method had to be adopted because it is impossible to meas-
ure the tree heights with a parallax meter, because the bare
ground normally cannot be seen on aerial photographs of
evergreen rmpical forests (Zonneveld, et al., :g.;k:},
Wl s o s o
that the more light-demanding and thg biqu;i’-b';hi mes
L E ; & . gg pper
tory trees are, the larger is the range of their crown widths.
It is, of course, impossible for the “low” trees ro havas foH

ame range in crown width as the “high” trees, since a com-
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&

paratively small tree, with a height of 25 m. or less, w: ___
only in exceptional cases, have a large crown; for example
species which form disk or drooping crown types (Heins-
dijk, 1955).

The identification from aerial photographs of tree specie
from tropical forests is very difficult and highly speculaty
especially at a scale of 1: 4o,000. Identification with certs
ty is only possible in a few cases: When the upper stoty
the forest is dominated by one species, so that it appears on
the photograph as a pure stand (Mora excelsa, for example)s:
or a mixed tropical forest with patches of upper story tre
composed of a single species (Goupia glabra, Hymenol
bium petraeum, etc.). Accuracy of identification iS5 also™
possible when a certain forest type has only two or three
species in the upper story having distinetly shaped 1:1‘(;;‘-,‘,_1,1?1

[=

(usually possible for swa'mp forests).

For dry land forests such cases are exceptions. Here one
must always look for combinations of tree species with largé'u'
crowns which give an indication of the forest composition.
The really big crowns, with a crown width of 30 m. or
more, are found among the light-demanding species of;i
tolerance class 30-40 per cent and over (fig. 2). This fact' ¥
substantially reduces the number of tree species to be
sought in the upper story. Since commonly nort all of the
tree species belonging to these tolerance classes produces
large crowns, this number can be further reduced to%
approximately ten species. These ten species are for the
photo interpreter the important ones; their crown shape!r.if
the differences in tone of the images of their crowns on
the photographs, their habit of growing in clusters or as
isolated trees, must be studied very carefully. It is possible '
to deduce in this way, much information about the forest :
composition from aerial photographs. Nevertheless, the in-
terprecer must have the necessary field experience and a greé-;f '
deal of samping dara at his disp'osal. .
Revationsiie BErween CrRowN Winth axp Bore DIAMETER
In Surinam a close relationship was found between the

crown width of the upper story trees and the diameter of
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their boles at breast heifht, or just above the buttresses, In
fig. 3 the results for all upper story trees of the Amazon
region are presented and compared with the corresponding
results for Surinam. The Amazon data are from 7785 upper
story trees; the Surinam data from 17,868 trees. As can be
seen from the curves, the differences are small, not more
than 7 cm. up to a crown width of 30 m.; betwen the crown
widths of 15 to 25 m. differences are practically zero.

The Surinam curve shows an exactly linear relation from
a crown width of 3 m. and up, whereas the Amazon curve
shows this only from a crown width of 10 m. and above. The
bend in the Amazon curve is mostly caused by the “low™
trees, as can be seen in fig. 4, which presents the curves for
the “low” and the “high” trees separately. In fig. 4 the curve
for the “high” trees is practically straight and nearly identi-
cal with the curve for all trees together from the Surinam
data. Corresponding data for the “E)W" and the *high” trees
from Surinam are not available, but, as will be shown later
on, the differences among the groups from Surinam are much
smaller.

The forests in the Amazon region, in which the upper
story trees were enumerated, were growing partly on
heavy clay and partly on sandy soil; the composition every-
where was practically the same on each soil type. Compared
with the forests on the clay soil, the tree growth on the
sandy soil is very poor. Most of the “low” trees were found
in the forests growing on sandy soils, which explains the
differences in average diameter of the bole for the same
crown width. To explain the differences between the Suri-
nam data and the Amazon data is much more diffcult. At
present, tree species found in Surinam and in the Amazon
Valley are partlgr the same, and most belong to the same
genera, In the Surinam data many swamp trees were in-
cluded, as Virola surinamensis, Triplaris surinamensis and
Tabebuia spp. (panta), which were not enumerated in the
Amazon forests surveyed. Approximately 1o per cent of the
upper story trees enumerated in Surinam were Qualea spp.
or Eperua falcata, both species having; in comparison with
the other trees, a heavy bole for the same crown width, In
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ent crown diameter classes for the “low” and the “high”
trees. Comparable data from Surinam are in brackets. Data
are shown for all tolerance classes together and for these
classes separately.

The average crown diameters in Class I for the “low”
trees are mostly below 10 m. (theoretical average) com-
pared with measurements for the “high” trees. These trees
usually occurred in the lower forests, which were compara-
tively open with a great deal of palm growth underneath.
Therefore the trees would appear more frequently with
their crowns in the upper story. In the crown diameter
Class IV (tolerance class 60 per cent and up) the average
crown diameter is remarkably high and shows a compara-
tively large number of trees. It is here that the very big
Crowns occur.

The differences between the average diameters of the boles
for the “low” and the “high” trees from the Amazon data
are much larger than the corresponding differences as shown
in the Surinam data (table ¢). The same trend is present
for the average length of the merchantable boles. The aver-
age heights of the buttresses are less in the Amazon than
in Surinam. As could be expected, the biggest (oldest) trees
have the highest buttresses.

Table. 9. DIFFERENCES BETWEEN AVERAGE DIAMETERS OF BOLES FOR
“row" aAnp “HiGH” TREES IN oM,

REGION CROWN DIAMETER CLASSES

1 11 1 v
Surinam 4 3 1 10
Amazon 1 15 20 27

In table 10 the same data are presented as in table 8 for
some tree species for which data from Surinam are also
available. In comparing both, the following remarks can be
madf:: In the Amazon forests under survey, the Qualea
Species are not as common as in Surinam. Here they occur
only in the very high forests. The writer has the impression,
that the Qualea species found in these high forests exist
under better growing conditions than in Surinam, but that
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is one of the characteristics of a c
is for Couratari, the height of the buttresses
tion of the growing conditions and the ags
Under good growing conditions, the small (y:
roduce less buttress growth than under poor cc

l':;'he big (old) trees form very large buttresse
nearly over the whole le of Fhelr bo_les,,_ in whi
the total tree height is comparatively low. This ge:
indicates poor growing conditions.
To be contimued

XYLEM ANATOMY OF STROPHANTHUS
(APOCYNACEAE)

Cui Ling Cuen ’

Biological Laboratories, Harvard University, Cambrid
Massachusetts!

In recent years, much interest has been directed t
the genus Strophanthus, primarily due to its medical
Alkaloids, from which cortisone can be derived. have
isolated from S. sarmentosus; the seeds of a few ofl
species, e.g., S. kombe, also yield alkaloids which are e
tive as heart stimulants, and vaso-constrictors. Because
the growing therapeutic significance of this group of pl
it is important that we become familiar with the mor 0l
ogy of the organs. It is to this purpose that the anatom
the secondary xylem is investigared. The taxonomy
Strophantbus has been studied by _Franchet (1803), Gilg
(1903), Staner and Michotte (1934), and Krukoff P

‘Present address: Department of Anatomy, ¢ f Med idﬁ'-.l'
Yale University, New I!:}laaw:n, Cmmcgt?;u(:.n % Rt

The writer wishes to express his appreciation to Professor Ro
W. Hess, formerly of the School of Forestry, Yale University, for
offering the material for investigation and for his advice during th
study. To Dr. William L. Stern, gratitude is acknowledged f,

interest in this investigation and for his valuable suggestions during

the preparation of this paper, T
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multiples of -7 or more (mostly 2-4), rarely in clusters,
and infrequently solitary, ver?r frequently with a contigu-
ous ray on one and occasionally on both sides, 'oval in out-
line or, in multiples or clusters, compressed with common
walls of contact flattened. Pores are modcratcl{ numerous
to numerous and rather uniformly distributed. Vessel walls
are medium thick and without spiral thickening. Perfora-"
tions are simple with wide rims; intervascular pitting is
alternate (fig. 3), the pits numerous, up to 6p in diameter;
pit borders rounded to oval, or polygonal through crowd=
ing, vestured. Pit apertures are lenticular, usually horizontal
and included. Tyloses are sparsely developed in most cases,
partially or sometimes entirely plugging the vessels; gum®
deposits are absent or occasional, occluding some vesselss
when present,

Wood parenchyma is paratracheal and apotracheal (figi =
2), in strands of 4-8, mostly 4-6, cells. Paratracheal paren=
chyma is limited to occasional cells about the vessels or
vessel groups. Apotracheal parenchyma is of two types: (a)
Reticulate or abundant diffuse-in-aggregates; (b) marginal
parenchyma which is initial or terminal, in irregular, ragged,
mostly "1-3-seriate bands. Gummy deposits in parenchyma
cells are very sparse; crystals have not been observed,

In transverse section, wood fibers are polygonal to
rounded or sometimes flattened radially on the outer margin
of growth ring, in irregular radial rows, non-septate, non-
gelatinous, up to 35, but mostly 15-27u in diameter. Walls
are 2—5p in thickness; lumina for the most part are much
wider than the thickness of the walls; inter-fiber pits are
abundant, more numerous on the radial walls, minute, bor-
dered, orbicular or oval, with slit-like, steeply oblique, ex-
tended apertures. f

Vascular rays are 13-19 per mm., 1-3 cells wide, hetero-
geneous, and of two types: (a) Uniseriate, or very rarely
with biseriate portions, usually consisting entirely of upright
cells, up 1o 30 or more cells in height (fig. 3); (b) broader
.",::‘ r\- :I-{-'-t'I'J'.'LTL" :ﬁ—ﬁtl,u in width, consisring' of Prncumhcnt
cells through the central portion, with uniseriate margins
of 1=26 or |11m_{: rows of Upt‘ight cells (ﬁg. 3). \-’crrically

rused rays are frequent. Ray-vessel pit pairs are numerous,
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oval to orbicular, with rounded to lenticular apertures,
3-5p in diameter, frequently unilaterally compound; gummy
infiltrations are sparse or lacking; erystals have not been
observed.

XYLEM STRUCTURE OF THE SPECIES

Strophanthus sarmentosus DC.—This plant is a large liana
up to 20 m. long and 1o cm. in diameter. The wood is cream
colored to light yellow or light yellowish brown, somewhat
lustrous to lustrous, without a characteristic odor, or taste,
or somewhat bitter, of medium density, fine textured and
straight grained. Growth rings are usually inconspicuous,
but sometimes are fairly distinct to the naked eye because
of a difference in the size of pores in the latewood and early-
wood of adjoining rings.

Vessels are mostly 100-160p in diameter, but may be up
to 200p; those in the earlywood are usually larger and
visible to the naked eye. Pores are usually in radial multiples
of 2—6 (mostly 2 or 3), rarely in clusters, and infrequently
solitary, oval in outline or compressed when in multiples or
clusters. There are 15-23 pores lger square mm. Vessel mem-
bers have medium thick walls. Perforations are simple, with
prominent rims; intervascular pitting is alternate, the pits
numerous, 3-5u in diameter, oval to orbicular or angular
through crowding, vestured, with lenticular, usually hori-
zontal apertures. Tyloses are generally sﬂ:arse, plugging some
vessels; gummy deposits are occasional. T

Wood parenchyma is paratracheal and

SpORAChSN, IR

strands of 4-6 cells. Paratracheal parenchyn scanty;
apotracheal parenchyma is (a) abundant diffuse-in-aggre-
gates or reticulate and (b) initial or te , forming

irregular bands 1-3 cells wide. Parenchyma cells are up to
6op but mostly 21-30p in diameter.
Wood fibers are polygonal to rounded in transve:
tion or sometimes flattened radially on the o _
the ring, in irregular radial rows, up to 46, but mostly 1
26p in diameter. Walls are 2-g5p thick; fiber lumina for the
most part are much wider than the thickness of the walls;
inter-fiber pits are abundant, more numerous on the radial
walls, minute, bordered, oval, with slit-like, oblique, extended
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apertures. Gummy deposits are sparse; crystals have no
been observed. .
Rays are 16-21 per mm., 13 cells wide, heterogencol
of two types: (a) Uniseriate or very rarely with biser
portions, often consisting entirely of qught f:ells, up to.
or more cells high and goo or more microns in height; (
broader rays 2-3-seriate, mostly biseriate, 26—45u wide, con-
sisting of procumbent cells through the central Portt_qn__':.
tapering to uniseriate margins of 1-24 OF MOIe rOWs of_ u,_B_-il
right cells, sometimes over 1,000x 1n height, the central por-.
tion go-220p in height; vertically fused rays frequent. Ray-—
vessel pit pairs are numerous at each contact, ovgi I:o_orbxc
lar, with rounded to lenticular apertures, 3—4p m d}a-met
frequently unilaterally compound. Gummy infiltrations ar
sparse or lacking; crystals have not been observed. !
Material: Yale 47103 (Krukoff 1949-1); Yale a7104 (Krukoffs
1949-10); Yale 47105 (Krukoff and Letouzey 133); Yale 47106 (Kru=
koff and Letouzey 139); Yale 47107 (Krukoff and Lerouzey 13§).

Strophanthus congoensis Franch.—This species is a liana
attaining a length of 15 m,, and a diameter of 7 cm. at the
base. The wood is pale straw color. Growth rings are
scarcely distinet, and rather narrow.
_ Vessels are up to 180, bur mostly 10o-150p in diameter;s
for the most part in radial multiples of 2—6 (mostly 2-393
very rarely in clusters and infrequently solitary; 20-30 peE
square mm. Intervascular pits are up to 6u in diameter.
I'yloses are occasional, partly, or sometimes entirely, plug-
ging the vessels. Parenchyma is in strands of 4-8 cells; cells
-.1'11- nu";sfly 22—-30p 1n diameter but may be up to sou; gummy =
‘.-lypmi]ra -.1|'.c very sparse. \T\ ood fibers are uriun!ly’ 15=25p 1
diameter, sometimes reaching 37. Rays are 13-19 per mim.,
HArTow rays are up to 23 or more cells high and 1.200p OF
nore in height; broader rays are mostly biseriate, occasion=t
ly triseriate, 25-6ou in width, with uniseriate marging con-
sung of 1-21 or more rows of upright cells, and 1,400 OF
iore i height, the central portion 60-350p in heighty ray= 4
s are 3—4p in diameter. ! {

Material: Yale 47001
Krukof

vessel pi

: (Krukoff and Letouzey 176); Yale 47002
T and L(—u_muzcy 212). ;

;I- 1g. 1-2. Transverse sections of Strophanthus woo
phanthis sarmentosus, show : :
X 75—Fig, 2, . thollonij,
tracheal and apotr

d.——l-‘ig. 1. Stro-

ing diffuse porosity  and
shnwmg pores in r
acheal parenchyma. X 50.

v oval  pores,
adial multiples, para-




| angenti; ¥ . 1
ingential sections of Strephanthus wood. Fig. 3. (=

Hustranng unisenate rays.

seriate and 3-seriare rays, x

150,

150,

Fig. 4. S. gratus, illus-
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Strophanthus gratus (Wall. & Hook.) Franch.—T hese are
large lianas reaching a length of 30 m. and a diameter of 12
e near the ground. Wood is creamy white to pale yellow
or yellowish brown. Growth rings are scarcely distinct and
rather narrow.

Vessels are mostly 120-180p in diameter but may reach
240p, for the most part in radial multiples of 2-6 or more
(mostly 2—4), and 12-25 per square mm. Intervascular pits
are 3-5p in diameter. Wood fibers are usually 16-27p in
diameter with a maximum breadth of 35u. Rays are 15-21
per mm.; Narrow rays are up to 3o cells or more high and up
to 1,700u in height; broader rays are 2—3-seriate (3-seriate
rays common) and 35-70p wide, uniseriate margins with
1=25 or more upright cells and up to 1,500p or more in
height; ray—vcssci pits are mostly 3—4p in diameter,

Material: Yale 47003 (Krukoff org); Yale 47004 (Krukoff and
Letouzey 115); Yale 47095 (Krukoff and Letouzey 116); Yale 47096
(Krukoff and Letouzey 202).

Strophanthus hispidus DC.—These lianas attain a length
of 25 m. and a diameter of 12 cm. The wood is cream or
straw colored. The root is characterized by a bitter taste.
Growth rings are inconspicuous to scarcely distinct, nar-
row to VCI’_V narrow.

Vessels are mostly 1oo-18op in diameter bur may reach
200p, for the most part in radial multiples of 2-6 or more
(mostly 2—5), and 17-38 per square mm. Intervascular pits
are up to 6p in diameter. Tyloses are occasionally present;
gum deposits are rare. Parenchyma occurs in strands of 4-6
(mostly 4) cells; cells are up to 55 but mostly 2236 n
diameter. Wood fibers are mostly 15-25 in diameter but
may attain 37p. Rays are 12—19 per mm.; narrow rays are z3
or ‘more cells high and 1,3004 or more in height; broader
rays are 2-3-seriate, mostly biseriate, 25-65u wide, tapering
at the ends to uniseriate margins of 1-26 or more rows of
upright cells, up to 2,300x or more in height with the broad
central portion 140-350p in height; ray-vessel pits are 4-3u
in diameter., :

Material: Yale 47102 (Krukoff and Letouzey 235).



TOW rays are np
in height; broa
at the end to
cells, and up to
diameter; gummy <

Material: Yale 47108 (Krukoff and
(Krukoff and Letouzey ro3).

Discussion AND Suma

Xylem study of Strophanthus r
number of features commonly
apocynaceous genera, namely: |
growth rings, small to medium-size
NUMErous, pores arran
of two to several (a few .
sively solitary pores); absence o
walls of vessel members (spiral th
in vessels of three genera of A
simple vessel perforations
scalariform plates have been
Record and Hess, 1943); altern
very small to mmutre vestured

Anatomlcnll
genera of the
ber of genera by‘ th
parenchyma (marg' par
genera of Apocynaceae;
and Chalk, 1950). The :




Entandrophragma angolense
E. macrophyllum A. Chev.
E. septentrionale A. Chev.

Aubréville (1936) reports that t
botanical names ar¢ Synonomous. |

& the name Entandro,

used to include a number of closel

classed as distinct sped_es.” How
differences among them are slight
indistinguishable one from another, the

as a group in this description. :

In the export trade, the wood is known

gedu-nohor, bodongo mahogany (Unit
Products Research Laboratory, 19453 }
(France; Organisation for European Ec

tion, 1953). Local names (Dalziel, 19375 Ja

a‘bcnbegnt: (Gabon); timbi (Cameroo:
tiama (Ghana®); gedulohor (Nigeria); tiama
and Belgian Congo).

‘The tree attains a maximum hej
diameter of 3 and one half to 4 an

height of 20 feet. Occurrenc
from the Ivory Coast, Ghana,
Angola and eastward across
gian Congo to (
erally found in the h
moderately dry to sor

"The reader is directed to
with tables and introduction




45 0 SGLY, 2

with a schedule in

to 140° F. and rela

cent, _ s

The results of mechanical tests

material are presented in table 1
strength properties to )

the same specific gravity. X

The unseasoned wood is equally as stron;
bending properties including stiffni
load and total work. It is 8o per cent a
Joads. Tiama is 20 per cent stronger th
mum crushing strength, 15 per cent h der
and 20 per cent harder on the end-grain.
and resistance to splitting are approximatel
for sycamore. __

Upon drying to the air-dry condit
sycamore exhibit an approximate 5o per
modulus of rupture over the green values.
mum load increases slight ﬁnfor tiama an
creases about § per cent. Impact resistance
undergo but little change. Maximum crushin
shearing strength and end-hardness increase :
60 per cent. Increases in side hardness and
seasoning are about 20 per cent.

In the air-dry condition, tiama is
static bending strength, maximum shing
cleavage. It is only slightly inferior to syc
resistance (maximum drop of 5o-
fracture), It is approximately
and side-grain and 15 per cent s
the grain. iy

Shrinkage values fc
values for white 0z
of 157 per cent -

shrinkage of 106 per cen
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hogany. Tiama is primarily used as a d'ecomtivc wgod .
pancling, cabinet work and high-class joinery (Eggeling and

Harris, 1939; Clifford, 1953; Jay, 1047)-

Entandrophragma cylindricum (Sprague) Sapele Meliaceae

This species is also known in trade as sapele mahoga
scented mahogany, sapele (United Kingdom); aboudi
acajou sapelle (France; Jay, 1047). Local common nam
(Dalziel. 1037) are bibitu, bubussu, lotué (Ivery Coast
penkua (Ghana); atore owuru, ubilesan (southern Nigeri

The tree attains a height of 180 feet with a clear, straight
bole 80—go feet long and up to 20 feet in diameter (Dalziel,
1937). Buttresses are common extending up the stem for
about 12 feet. The tree is found in greatest frequency :'_
West Africa from the Ghana southward through the Ivorss
Coast, Nigeria, to the French Cameroons, and eastward
through the Belgian Congo to Uganda where it is found
only in the forests of Buganda and Bunyoro. It cummonlys
occurs in association with Khaya spp. in the evergreen and
mixed deciduous forests (Eggeling and Harris, 1939; Jays
1047)- s |

The sapwood is pale in color with a pinkish tint; the
hc-._trr\u»n;‘. is 2 more reddish in color when freshly cut. dark=
ening to a rich red brown color when exposed (\VOGE#
1950). The wood has a distinct cedar-like aroma but lacksi@
distinctive taste (Jay, 1947). The odor remains even after
long exposure (Dalziel, 1937). The wood is highly lustrons
with a golden tone. The texture is medium and the grﬁiii!;
interlocked, producing a striped figure on the quért’t’ﬁ’-l
(Wood, 1950). Occasional logs have considerable g'ra-i'ﬁ]:' '
variation which produces a blister figure. Growth rings are
distinct due to concentric bands of terminal parenchv-rﬁﬁé'
I'he pores are distinct to the naked eye, numerous, cvenlit' -
".v:rrthn_rcd :\n(.l snl}tar}f or inlradia] groups of 2-3. Paren-
chyma is rerminal in concentric bands 2—10 cells wide, apo="
tracheal, aliform and aliform confluent with red “gum” and
crystals in the cell cavities. The rays are distinct as fine
white lines on the cross-section and are visible on the radial
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surface as dark marks due to “gum” and crystal deposits in
the cavities of the cells (Kﬁhs,gl:;nso), £

The wood is harder and heavier than African mahogany
(Khaya spp.) with an average density of 40 pounds per
cubic foot air dry (Kribs, 1950; Rendle, 1938), equivalent
to a specific gravity of 0.62 based on oven-dry weight and
air-dry volume. Harrar (1941) reports the specific gravity
as 0.57 based on oven-dry weight and volume. Rendle
(1938) shows a wide range in weight for the species.

Considerable variations in the seasoning behavior of the
wood are reported. Most sources agree on the better dry-
ing results obtained with quarter-sawn rather than with
plain-sawn material, the latter being very ‘rrone to warp.
The wood dries slowly thus r-'equiring mil dr)rln% condi-
tions and good _pi_linl% practices to minimize warp (Eggeling
and Harris, 1930; Forest Products Research Laboratory,
19453 Jay, 1947). Severe drying conditions increase the
incidence of warp in flat-sawn stock and may ren_dcr the
picces useless. The British Forest Products Research Lab-
oratory (1945) recommends a low temper:'lturekﬂn schedule
established for timbers which are particularly prone to
warp.

'I'fl,le results of mechanical tests on green and air-dry
material are reported in table 1. Sapele is notably inferior
in static bending and impact strength to domestic hard-
woods of com_psrable s_peciﬁc gravity. !

In the green condition, sapele may be compared with
white ash of the same density in most strength propertics.
It is equally sm;%g in bending (modulus o _ruprure) and
8o per cent as stiff in bending as white ash. The maximum
crushing strength of sapele exceeds that of white ash by 30
per cent. It is 20 per cent harder on the end and side grain,
30 per cent more resistant to cleavage and 85 per cent (150
in.-Ib. per specimen) as resistant to pact loads as white
ash. . L 3

Uvon drving, the strength properties show erratic
chanl;res. ';]'fl}e, tﬁodulus of rupture in bending decreases
slightly, impact strength exhibits 3 marked drop to 70 per
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distributed and solitary or in radial groups of 2-3.
lumina of chyma cells contain a 'bro\m;sh ‘?_F" 0
“The parenchyma is distinct and terminal in concentric ling
vasicentric, aliform with short wings, confluent connectir
a few pores, and diffuse-in-aggregates forming b
tangential lines between the rays. The rays are barely vis
without a lens on the cross section and inconspicuous on t
radial surface. Secretory ducts are vertical, numerou
diffusely arranged and appear as white dots on the ¢
section.

The wood is moderately light in weight averaging
30-32 pounds per cubic foot (Forest Products Rese
Laboratory, 1952a) with a specific gravity (oven
weight, air-dry volume) from 0.43-0.45. g

Agba seasons fairly rapidly either in the air or in k
with the little tendency toward degrade (Forest Prod
Research Laboratory, 1945, 19522; Jay, 1947). High
temperatures should be avoided to prevent melting
gummy material and consequent exudation from the
face. The British Forest Products Research Labora
recommends a kiln schedule similar to that suggested fors
sugar maple and black walnut.

The results of mechanical tests on air-dry material ¢
presented in table 1. Agba exhibits strength properties
similar in all categories except impact strength to SW
gum.

The seasoned wood of agba is as strong as sweet gum int
all bending properties except stiffness. It exceeds swe
gum in fiber stress at the proportional limit in bending 2
is equal to it in work to maximum load and total work i
bending, However, agba is only 85-9o per cent as stiff
bending. Both woods are equal in maximum crush
strength and hardness. Agba is 70 per cent superior in
compressive strength perpendicular to the grain, 85 per cen
as strong in shear parallel to the grain and 80 per cent n$
strong in cleavage as sweet gum. i

_Values for shrinkage from the green to oven-dry condi-
tion for agba are not reported. The dimensional change
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becween go per cent and 6o per cent relative
(equilibrium moisture contents of 17 per cent an

cent respectively) is 1.8 per cent tangentially

per cent relative humidit ‘orest Products Research Iﬂb.
oratory, 1954). Comparable values for teak are 1.3 per cent
tangentially and o8 per cent radially, and for white oak
2.8 per cent tangentially a nt ra '
therufore lasiledvas

stability. i _ A
Decay ed out in Great Britain on material from

at agha is very resistant to dgc%hy. both
brown-rot fungi (Findlay, 1938). The results
ported in table 3 show that after 4 months

exposure to 4 wood-destroying fungi, specimens exhibited
weight loss due to decay. Logs are susceptible to

rer attack and the sapwood is liable to powder-
 infestation (Porest Products Research Labora--
, 1945). The wood is reported as resistant to termites
Nigeria. The species is very resistant to impregnation.
with preservatives by the open-tank -

Tests of the working zl:topertws of agl

out at the British Imperial Institute (1923).
cate that the wood works easily wi
tools giving excellent results i T
grain pick-up in planing. The
and screwed without splitting,
mortising machine and strong
erally glues and finishes well, althoug
may affect the finish. '




Guarea cedrata (A.Chev.) Pelleg.
G. thompsonii Sprague & Hutch.

Both species are known by the mislea
pear\\-'o:%, Nigerian cedar, and cedar
1947). G. cedrata is distinguished by the trade
guarea and white guarea, and G. _tbo_m_
guarea and black guarea. The trade name
French West Africa is bosse. Local names
for white guarea include nguande, guissu, anoki
belii, pahiapo (Ivory Coast); kwadwuma, penl
lofun, ogboroghoro, obobo-nofwa (sou
edoucie, timbi (Cameroons). Those local na
guarea include boh-in-dah (Liberia); mutigh:
dabo, koiguibe (Ivory Coast); kwabohoro, t
wuma (Ghana); obobo-nekwi, ofe, ugbokpo,
(southern Nigeria). _

Trees of white guarea artain heights of 65-10
more and diameters of 3—4 feet (Forest Pro
Laboratory, 1945). The bole is cylindrical abowv
tresses and clear to a height of 50 feet from
(Collarder, 1929). Black guarea is similar i
to white guarea except that the bole is not 2
tressed. The ranges of both species ov
Coast, Ghana and southern Nigeria,
further westward to the Cameroons
tending further eastward to Liberia
search Laboratories, 1945). Both speci
cvergreen forests (Forest Produ
1938a; Dalziel, 1937).

The freshly cut wi
The sapwood is




The results of mechanical tests on
material are reported in table 1 for b th
guarea, bei somewhat heavier than whi
stronger of the two species. g

The unseasoned wood of white guarea may be |
in mechanical properties to the unseasoned
cherry. White guarea is superior in modulus of ruy
25 per cent but notably inferior in total work in
and less resistant to impact loads. In all qther;
gories ,white guarea is considerably superior to bla
Black guarea is in a class with American bee
strength properties are concerned. In bending,
is superior to beech in modulus of rupture ar
but somewhat inferior in total work, and only 6
as strong in impact strength. It is 6o per cent Stro!
maximum crushing strength but considerably less
to splitting.

Upon drying to the air-dry condition, both spe
hibit moderate increases in most strength properties.
guarea undergoes a slight increase in work to m
load, but black guarea exhibits a slight decrease in
property. Decreases in total work in bending oceur
both specics. Impact strength does not change for
guarea but decreases for black guarea by approxim:
per cent. Decreases in cleavage occur for both speci

drying, black guarea undergoing the greatest decrease in .j-‘ 1

Pr DPCIT)-'.
In the air-dry condition, strength values for white
are almost identical to values for black cherry with the

ception of end hardness, in which black cherry is sup :
su

and shearing strength in which white guarea is

Black guarea is similar to American beech in
bending strength (modulus of rupture) and stiffness bu
somewhat inferior in work to maximum load and 60
cent as strong in total work and impact strength. A:
beech s also somewhat harder and more resistant
and splitting than is black guarea. N

(Swietenia
The rest
table 3.




indicate that the wood works with e

smooth surfaces are generally obtainable. Cutting wit

that usually prove suitable for material of this

found to be slightly difficult with white g

species has a tendency to exude gum which 2

saw and increases the resistance to cutting. For rip

a saw running at 10,000 feet per minute periphe

and having a 20” hook is recommended. Black gu:

more pronounced interlocked grain but a lesser

to exude gum. If the same saw specifications are uscd

white guarea, black guarea ripsaws with much less diffic

In all other machining opcrations, good results are obt
with moderate ease cxce?t that black guarea may 1

show grain pick-up in planing. The nailing, screwing and
gluing properties are good and satisfactory results are ob
tained with the usual finishing treatments. White

may tend to exude gum in finishing if exposed to

air (Forest Products Research Laboratory, 1945).

The two species are very much alike and may be
sidered identical as far as their use is concerned (
Products Research Laboratory, 1945). They are
similar to African mahogany ( Kbaya Spp-) in their esse:
properties and should prove suitable for similar uses

as furniture stock, interior woodwork, high-class mill
and boat building. "

Belgi'én Co

coast from

Khaya anthotheea D. DC, Munyama

This species combined with other species of
included in commercial consignments of African ma
However, in an attempt to differentiate this speci I
Khaya ivorensis, the trade names of munyama, Uga
m.ahugany and white mahogany have been a phe’d o
Great Brirain (Eggeling and Harris, 1939). The nam;
mahogany is misleading and its use is discouraged. In Frs




Products Research La

to prevent warp however, in ¢ na

The British Forest Products Research L
suggests a kiln schedule similar to that recom
American black walnut and sugar maple.

The results of mechanical tests on green .
material are reported in table 1. Munyama is
superior to domestic hardwoods of similar specific gr
in most strength categories. '

The unseasoned wood of munyama may be comp
that of Central American mahogany of similar
gravity. In static bending strength, it is inferior to |
American mahogany in the property of modulus of rupt
slightly less stiff, but superior in work to maximumﬂ
The greater work expended in static bending to m:
load is also reflected in its somewhat greater impact s
In maximum crushing strength and shear, munyama ave
approximately 20 per cent below Central American

hogany, but has a moderate superiority in hardness
cleavage.

Upon drying from the green to the air-dry cond
munyama exhibits sizeable increases in modulus of ;
maximum crushing strength, end hardness and sh
ness and work to maximum load in bending and si
ness undergo small to moderate increases. Howeve
work expended in static bending, impact strength a
age exhibit rather serious decreases. REY

'ln the air-dry condition, munyama compares ve
with Central American ma in all categories
maximum crushing strength |
it is equal to Centr me
rupture, superior in work




‘mainly due to the
(Rendle, 1938). 1
diala-iri (Ivory (
geria); eri, mario (Uganda); bar
Fggeling and Harris, 1939; Dalziel,
hogany is known locally as diala (F
Sudan and Sierra Leone); bisselon (P :
loko, koka (Ghana); frimu, haemu (Togo
agwanwo (Nigeria). The commercial name
mahogany in France is acajou du Senegal.

The trees of big-leaf mahogany are medium
large, often over 100 feet in height with a bole 8o

h

eer
A

(Brush, 1040; Eggeling and Harris, 1039). Those of ,e

F/

mahogany are much smaller, seldom over 8o fe:
and 3 feet in diameter. Big-leaf mahogany occurs
immediately inland from the range of munyama (
theca) in the Tvory Coast, Ghana, Nigeria and An
ward to Uganda. Dry-zone mahogany is widel

in the interior savanna regions from Senegal to
across the Belgian Congo to Uganda and is locally |
along waterways.

The wood is pink when freshly cut. The he:
darkens to a typical mahogany brown with the sa
not sharply delineated but somewhat lighter in co
ling and Harris, 1939). The grain is interloc
texture is coars owth rings are indistinet an,
by a zone of smaller pores. Pores are bare
unaided eye, few, less numerous in t e




are in ship plank
decking in sm

may serve very well in
erty is desired.

Khaya ivorensis A. Chev.

The commercial name African mahog:
applied to all of the species of Khay.
from Africa (Brush, 1940). Recently.
made to reserve the name exclusively for
lardet, 1930), which is Presentl_%the}:m imy
of Khaya in the export trade. The nomen:

is further confused by the practice of de

consignments by the name of the ports
Lagosgnmmahogan)); and Benin mahg::any' (N
mahogany (Ghana); and Grand Bassam mahog
Coast). This practice probably originated because ¢
ments of Khaya were made up of several species in
proportions. '
In Great Britain, the name African mahogan
to all three of the major species: K. anthotheca,
folia and K. ivorensis (British Standards Instil

In France and French African territories, K. iv

known as acajou d'Afrique and acajou de B
names African mahogany and khay:
applied to all of the major species of K

States (British Standards Inst
Laboratory, 1951). Local
species include diburi, duk
(Ghana); biribu (Dahom







Lophira alata Banks var. procera Burtt Iﬁ)“kg

Lophira alata and its variety procera are ver
botanically but differ greatly in growth habit (Cha
al, 1933). L. alata is a savanna tree of short s
with a twisted bole having little if any present comm
importance. L. alata var. procera is a large rain for
of present commercial importance.

L. alata var. procera is commonly called ekki in th
ber trade of the British African territories and azobe
timber trade of French African territories. Other ¢
names include ironpost, red ironwood, red oak, and Af;
oak (Chalk et al., 1933; Jay, 1947; Kribs, 1950). L
names include endwi, rings (Sierra Leone); esore, n cu
(Ivory Coast); kaku (Ghana); aba, kuru, okot, eki or
(Nigeria); boko, bongossi (Cameroons). _

The trees attain large size up to 160 feet in height (C
er al., 1933) and 6 feet in (ﬁameter (Gerry, 1951).
bole is free from buttresses, but may be sligfltiy swollen
the base, with an occasional graceful bend, and clea
branches for more than one half the height of the tree.
species occurs in western tropical Africa from Sierra Le
eastward trough Liberia, the Ivory Coast, Ghana, N’igé
and the Cameroons. It is found in the fresh-warer swa
forest, in the moist parts of the evergreen forests, and ¢l
to river banks. Apparently it is not found on sandy soil
unless it is a swampy site. s

The heartwood is a dark reddish brown or chocolate
brown color (Chalk et al., 1933). The sapwood is m
lighter in color and approximately 2 inches ivide.
wood is tasteless and odorless when dry. Grain is i
locked. texture is coarse, and luster is low (Cooper
Record, 1931). Growth rings are not distinet (Kribs, 1
Pores are open and visible to the naked eve, not nu;ng,m




parable to dogwood which is o

¢kki. The dimensional ch €
relative humidity (e um moisture conten
cent) is 2.5 :::}’ cefl? tangentially ::'m'd_:z:o‘ per cer
expressed as a per cent of the dimension at 60
relative humidity (Forest Products Research
1954). These values of dimensional change are sim
those for white oak; ekki is classed as a species with
dimensional change.

Jay (1947) reports the species as very resistant tc
and 15 considered the most durable wood in western
It is also very resistant to insects (termites, borers and ant
and marine borers (Gerry, 1951). Ekki is moderately
ant to impregnation with preservatives; crossties abs
pounds of creosote mixture per cubic foot, all but a n:
strip in the center being Penetrated (Marshall, 1941).

The working properties of ekki have been studied
[mperial Forestry Institute, London (1926). The woo
moderately difficult to cut with hand and machine t
In planing, good surfaces are produced on the tangen
faces but grain pick-up on the radial faces makes sm
surfaces difficult to obtain, Resistance to boring is |
but clean tool cuts are readily obrainable in machine op
tions. The wood is very resistant to the driving of nails ane
large bored holes are required for the driving of screws:
Strong glue joints are readily produced. The staining and
finishing qualities of ekki are satisfactory bur a grain fi
is required,

Its suitability for various uses is limited by its weigl
the difficulty encountered in conversion. The wood
prove suitable in heavy construction, heavy floorin:
marine construction. Tests of ekki, greenheart and
gum (Eucalyptus sp.) in Freetown, Liberia for suitabi
in marine piling, indicate that ekki is superior to blue
and almost as resistant as greenheart to marine borer d
age (Jay, 1947).




gany brown éao exposure (Eggeling
1939). The sapwood remains pale brown
distinguishable from the hear_twood:_ The g
species is interlocked producing a ribbon figure
tered surfaces. The texture is medium and the lus
Odor and taste are not distinct. Growth rings are
on the end surface of African walnut and distin
of Uganda walnut. The pores are distinct to the nak
numerous, evenly distributed and solitary or in radia
of 2-5. Parenchyma is indistinct to the naked eye, arran
in narrow bands about the pores and in concen
within the growth ring and at the terminus of the gi
ring. Rays are fine and barel}-' visible on the end s_u'r%

both sPécies and conspicuous on the radial surfac p e

African walnut.

The wood is moderately heavy, the average weigh:
cubic foot of African walnut is 37 pounds and
Uganda walnut is 35 pounds (Eggeling and Harris,
Forest Products Research Laboratory, 1945). Specific
ity (oven-dry weight, air-dry volume) averages o.s
0.49 for African walnut and Uganda walnut re?spectivel

The wood air-seasons readily and fairly rapidly
tendency toward degrade in the form of splitting’ and
tortion. Fast early drying tends to promote the deve
ment of splits and the extension of existing splits. The w
kiln-dries readily with some tendency roward splittin
distortion. The British Forest Products Research I abo
(1945) suggests a kiln schedule similar to that ree
for sugar maple and American black walnut.

The results of mechanical tests on green and
nm:crml of Africanfwalnut_are reported in table 1,
walnut compares favorably in stren G
domestic hardwoods of eq'u'él specific gg;}::q? :ggﬁfge
can elm. On a specific strength basis, it also comp

aborato 'y
ommended




Investigations of the working ¢
nut h'eas;gbeen conducted at the British
Research Laboratory (1945). African Wa]nn_t-
with hand and machine tools. It is easier to
denser American black walnut. Material wil
grain has a tendency to pick-up on quartered
planing which can be partly arrested by empl
ting angle of 15° The wood finishes smoothly
operations providing sharp cutting edges are mx
It takes nails and screws readily and holds th
The wood glues easily and good joints are readil
able. Staining and finishing qualities are satisfactory.
African walnut is used for furniture, millwork
woodwork in Africa and Europe (Forest Products R
Laboratory, 1945; Organisation for European Econg
Co-operation, 1953). Uganda walnut is used for the
purposes in eastern Africa (Eggeling and Harris, 19
Jay (1947) reports that selected material of African
has been stained and used as a substitute for maho
simulared antique furniture. It has also been used to a
extent for gunstocks and flooring and may prove sui
as a substitute for American black walnut for these :
poses. \
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