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July 18, 1969

Mr, Wm. Stearn

British Museum (Hatural History)
Cromwell Road

London, S, W, 7

England

Dear Mr, Stearn:

I return herewith your copy of the proposed manuseript m%
your diagrams, and our replies to your questions. Hopefully, replies
are meaningful., We are pleased to see the study come to fruition, and
look forward to seeing the work in print.

I believe that all of the problsms you posed have been answered, but
if not, feel free to ask for further clarification.

I wonder if I may ask a favor from you in return? We have recently
requested that the Taximetrics Laboratory be accepted by the University
as a separate administrative unit., One problem involved in
by the university is that they need evidence from those not immediately
a part of this group of researchers to indicate the value of the group,
If you feel free to write to Dr, Thurston E. » Vice President for
Academic affairs, University of Colorado, Boulder, 80302, I would be
very grateful. Perhaps some explanation could be given of the emergence
of this type of activity just at this time, and the slow process by which
such methodds as ours are accepted by the community of biolopiets. It
takes considerable time for new procedures to be accepted in an old
and well-established discipline, and we feel that we need more time to
stay together as a group (including botanists, mathematicians and
programmers) to assure that the procedures do become sufficiently well
accepted, Thank you for whatever you can do in this connection.

Sincerely,

David J. Rogers
Professor of Biology.
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DU 8 0 1969

: Nathi Southkeiis, London

o
Telephone: wENsington 6323

Cromwell Road
London, S.W.7

WIS/CJT

Professor David J. Rogers,
Department of Biology,
University of Colorado,
Boulder, Col. 80202,
TS ks

Dear Professor Rogers,

After years during which my attention has been diverted to far too
meny other matters, I have returned to preparing for publication my work on
Oplonia, which I am now anxious to get printed feirly scon, as other people
wish to use its conclusions, and I heve accordingly made time to examine
your computer print-out and diagrams in association with the specimens,

The result has made me regret that such a method was not available,
or et any rate known to me, about 1960; it would have provided a short-ocut
to the same grouping of specimens as I reached slowly and laboriously by
other means, My confidence in the potential utility of these partly
mechenical methods as aids in practical taxonomy has thus again been con-
firmed. 1 propose, therefore, to say a little about this, primarily to
help others with a similar problem but also to thank you for your co-operation,
in my revision of Cplonia.

The suggested text in the chepter on methodology is enclosed. I will
be grateful for your comments and also additions, if you think any desirable,
I plso enclose a sketch of the illustrative diagrams of stage 12, as well as
the relevant print-out and dizgram,

Under separate cover I have sent you a copy of my recent publication
on Columnea and Alloplectus,

Trusting &1l goes well with you,

Yours sincerely,

W g stw

Dr. W. T, Stearn

BRITISH MUSEUM (NATURAL HISTORY)
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1€ has been some years since we have done the sub-graphs of Cplonia.  In the -

‘meantime we have improved the program to give the taxoncmist more information than
at the time we ran youl data and a few other changes to make the print-out easier °
for the taxonomist to scan. In your copy of the computer print-ocut for L = 12 dpt
memory of the 17, 23 / 7, 23/ etc. 15, 19* 19; 22* is that the slashes referred to
internal connections made at C (12) = .B1481 and the * referred to internal consnac-
tions made after C (12) = .81481 (but hefore ¢ (13) which we think was likely .30759;-
but we can't be sure without the print-out). We frequently diagrammed to show a
distinction between the two types of intermal connections. Your copy of (L 12) shows
the wavy 1ines restrictad to internal connections after .81481. The moat here is
not large so the distinction between the two types of internal connections is not
likely to be significant so the diagram in black and white should lock like the
following:

The rad enclosing line (A)

In regard to your data it was just a convention adapted to indicate that sach
specimep contained within the enclosing red line had at least three connections to
other specifens contained within the red line. Ve do not think it is pertinent in
your study. Twelve out of a possible 21 connections have been made for the specir

mens enclesed within the red line.

=
The wavyégiﬂ lines (B)

A convention to indicate internal connections that have formed at a particular
level [stage in your terminology).
The extra thick ‘1ne.

We use a thick red line to indicate the connection between ths ‘specimens that
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that results in the formation of & new cluster at a particular Jevel. All thick
red lines are betwesn specimens that are R sets R (12) = (15, 29) in cluster 7.

Why are 11, 27, 12 joined as a triangle; etc.?

By level 12, specimens 11, 27, and 12 have been previously joined by R sets or

internal connections and it is convenient to show it as a triangle for ease in read-

ing. However, 11 - 27 - 12 dis the same as 11,;2?\_12 ;

In cluster 6 - 4 - 5, specimens 6 and 5 are not similar enough to be cgnnacteﬂ

at level 12, Incidentally this linear typs of connection sometimes indicate geo-

graphical or ecclogical elines.

Should anything on your "moat" be included in my simple outline?

Taxcnomically “moat” is significant as you note in your reference to no. 35
?ranﬂiflo:a without using the word "moat." The moat is the amount of by which the
‘closest non-member of a cluster fails to qualify for membership in tha respective

cluster. It is an indication of how distinct a cluster is.
Can connecting lines on diagram be made mostly egual?

The length of the lines have no significance. They are made long or short

arbitrarily to fit them in some space such as a pisce of paper comweniantly.

The purpose of the aferementioned conventions is only so that the taxonomist
can see at a glance what chanées are taking place from level to level. The red, of
course; is distinctive as against the black of ordinary pencil and wavy or thick
lines informs one on the type of changs: new specimen, two clusters join, internal
connections within clusters, etc. One can lock at each level as a motion picture
frame and progressiviey scan along and see the effect of lowering the similarity
criterion.

Sinca you are only showing one level in the paper, these conventions may not

W~
be pertinent. I wouldrinseré at top of figqure Tn= 2 c(2) =.81481
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—_

‘has informed you for L = 12 that 9 specimons were unclassified. (unclustered objects

‘The information that thssa two specimens were found to be coded identically is to
states ars printed. i
‘spacimens. We remove the duplicate from the study in order to reduce 'tha nmn‘hnf d£
4 specimens to be subgraphed and remove redundancy. However, it is correct to im::lu.ﬂ_

":-'a'peci.mea 2 in your list of single number clusters as it will not be class:l.ﬂeﬁ until N

‘it has already been placed in cluster 11 at some previous level.

'_he valid.

and belcw under the title "Single Member Clusters (10) the appropriate spa:in-n;“
numbers. A o 3

On the top of the page of "First draft of diagram for publication," ycn?ﬁivqfﬁ___ j-
inserted (2) in the 1ist of specimens that have not been classified. The print-ocut e

{9). Specimen 2 was not included because the program has already checked for iden
tically coded specimens and in this instance specimens 1 and 2 were identical, and
the program has selected the lower numbered specimens for classification: puzpose:-l:..

be Eound after the list given of the main input data when the object # and chuxqcm

When one has many characters and character states and/or a largs number oE Ny
spacimens ha:mq classified, it is of taxonomic intersst to know of any duplicat_n

specimen 1 is placed. On the other hand, specimen 12 should not ba in the list as ‘ ;

Hote that the connection been 9 (0.t- tetrasticha) and 8 21 (0. =pincsa)

is through T 20 a specimen missing 9 pieces: of information. If the missing informa=
ticm is taxonomically critical, the connection shown betwsen the two taxa may not

Page 1 at X

Third paragraph down--9th line. This sentence is usually true but not necessar—
ily true. We would leave it out. When in practice ona is dealing with clines or
highly wariable taxa, the extremes may be more dissimilar than the median spscimans
or taxa to sibling or closely related taxa. Without over-laboring the 2-dimensional
limitations of the paper, lock at the diagram below:

—t

7 is closer to 1, 2, 3, 4, 5, 6, than 6 is tc 1, but properly is associated with a

diffarent cluster (taxa).
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Pags 2 bottom

Taximetric similarity-graph-clustering program*

#*This study was run on a Control Data 1604 at Hew York. The Taximetrics Labo-
ratory under the direction of Dr. D. J. Rogers was located at the New York Botanical
Garden. The laboratory is now at the Universit}:"ﬁ_f‘_(}‘nluz:ndo, Boulder, !:_Q_-’l.-_ﬂ_{:do"

il AB0

The programs are operative on TEM 7 OO TR eV TCY -
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Mmtxmwraohmutnh L4
lt nf‘ Mu tho «Mnu within a d.wu nluhr _

t,mmhnm 4o cbisots slresdy 4n the clustsr,

24cked €0 larger clusters; A8 4 oluster enlavzes through mmmt:m
"\ Giher clusters, to the smount of similerity butweon a1l mezbers of the resilts
: ing cluster losmens ot emch otexe wntdl uldlpataly th8 objesta 611 onmy
The camputae prinf-ost vecords tha prececs af o seeies of stagef. .
togothsr into cno large olpster, Jttn' 48 for the taxonomist to decido whiteh

‘of 4ho intermediate stages, when thera oxist soveral or many olusitars of

i ppesinens, has the mest relavance to his necds.




ﬂaﬂ‘r’.&y. This otage, the first pertition, divides the paterial into tb

- 3
. basio classes. Ths prinoiples governing prooaduve, a8 stated by .S'M'-‘-'-[

(1966) sy

: - (1) = biologicnl olassifiontion for a collection of chjects in l-
d __ur!.u of partitions for this gollection, olasses undor latos ennnﬂﬂ

gonsdsting wholly of classes under esrlier partitions (e.5. gensra ueauut
wholly of spacies, spscios oonsist of individunle); y

not be placed in differant olascos; =k
(3) the classes of n given partition should be isolatsd from each

octher, 4,0, thero should bo scme phemotypio discontimity botwsen members of

oy e i e ot a given deqree Clevel) of
Durbng-the passsge, by union of o:usem resesbling one nnothu%( PR
$heiorigingl clustors (d1sjoint partitionn) h t!l;; ultimate single clustar = - .

{oonjoint partition), the greater the overall reseszhlance botwesn spooimons
the esrlier will be tho stngs at which thsay ere linked; oconversely, tho
grester thoir divergence the later will be their linkage, Part of the task
of prepering e taxonomio revision of a group hes alwaya besn a search flop
such reseablances and divergencos, followed by hierarchio ranking of the mube
pgrovps dotooted, A machine technique quickly displaying thess relationn
oan thus sipnificantly lopsen the lebour of research; 1t may oven indicate
oorrolations of cheractsrs which otherwlss would not hava beon perveivad.
Henge 1% soomed worthwhile, as a guido for future procedurs in dsaling with
groups 1ike Ovplonia, to tost this computor-aided hisrsrchical clustering
taciniquo basad on greph theory by applying it to an assanblags of Bpecimsns
of Oolexia,

The charsoters, 26 in all, of 35 speoimons repressnting the googrephical
end morphologicel extromos of the group as well as numerous inte

T A pauty
states wers nocordingly tebulated by ne and then cosmputed (using

T A
/ / {
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25, " Olemente 5657;
26, Puch 1051;

27. Prostor 10236; -

Hispaniola;
Cuba;

Cuba;
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Jamadoa}

'Oy _miorophylld, | ©

0. nanrophylia (ty;:.a).

0, tatraatioha

. ﬂll’\fﬂ‘l

0, armata avmata.

o0,

Digitized by the Hunt Institute for Botanical Documentation




_ i os (el S i St i L = s

T mostly curved hordzontal or defloved spines likewise form a growp, to be

mm Hos, 4; 5 end 6, a1l fron Jemados, with lavge deaves and many

l-‘

nm represont the eanily dlstinguishabla Jamnicsnsis,  Among tha specimens

-wplum at thia atage, Mo, 2 (paemovhylia), Nos, 1, 2, 3 and 34 (asioularis)
and 35 Mﬂm) strike the oyo as woll distinot from the othors, while
i32Cazmale) 1 O

lln. E;—‘!ﬂ and 33 (_ma*q- show rossrblanoce to some spocimens alvendy olustsred,

The last cpeoinon to enter wus No, 35 (grandiflora), from Poru, which sacords
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= Taxonomy Laborstory

October 26, 1965

Dr, William T. Stearn
Department of Botasny

British Museum (Natural History)
Cromwell Road, London S.W. 7

Dear Dr, Stearnm,
We are sending to you by surface mail the following:

1. A copy of the computer printout of Oplonia.
a. Similarity ratios
b. Clustering
2. A copy of a manuscript (now in press) which explains
our computer method.
3. A mimeographed paper "How to Read the Printout”.
4. A lsrge piece of brown “"butcher's peper"” with s series of
subgraphs -- our own method of pictorializing the printout.
5. A computer-derived, computer-printed "skyline" greph of
the results.
6. A copy of our interpretation of your characters and
sttributes.

We are not returning the original data sheets, thinking that you have
your own copy of these, If you did mot keep these data sheets, we can
send them later if desirable, Because of the quentity of the material
we are sending this by surface mail. You may be very much shocked by
the weight of paper returned to you. We are sending these various
documents becsuse they are critical to the understanding of exactly
what the computer has done and why it wes done.

The sctual output from the computer does not give you decisions already
made concerning your texa -- it is not intended to do sc. You, &s the
taxonomist, the specialist, the knowledgeable person, must make the de-
cisions as to what you will select 2s texa. In spite of these admonmi-
tions, however, I think thst you will probably find that the printout
gives you some good ideas about how you may decide what your taxs are.
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Letter to Dr. W.T. Stearn Page 2.
October 26, 1965

It must be understood that the suggestions that the computer makes
are based directly on the information given. Nothing really new is
added. In Betting up your date for the computer, we have used our
judgments where it is possible, but we cannot add information where
it ie miseing, nor can we interpret several places on the coding
gheets where the coding was doubtful. As is typical in texonomy,
seversl of the specimens were missing dats, one of them missing up
to nine characters. In those cases where much information is missing
the specimens may not be as mccurately placed as they might be., We
might point out as well, that this study has the smallest number of
characters we have ever tried; snd when information is missing, it
must be recognized that this has a direct effect on the positioning
of the specimen in the graphs. We had considerable doubts sbout
coding in the geographic factors as information about the plants.
Adding geography as a character may have had some undesirable in-
fluence on the results.

Loocking at the graphe (the brown paper), one gets an oversll view of
ma jor systems represented by the various specimens. It seems in this
study four major "systeme" are operating. Three of these sre Carib-
bean and one is Peruvian, Note that the Peruvian specimen, No. 35,
does not join until the very last level, Level 21, At a very high
level, Level 2, specimens No. 11 snd 12, snd joined at Level 7 by

No. 27, stay apart completely until we get to Level 1B where No. 11
is joined to specimen No. 18. Specimens No. 4 and 5 st Level §,
Jjoined by No. & at Level 9,stay separste for a very long time, and
they too do not join onto the lergest cluster until we get to Level 16
where, through especimen No, 6, this cluster joins specimen No, 27,

The meaning of this activity, i.e. what you want to do about decisions
on the sub-generic or generic levels is obviously something that you
cen decide best with the specimens i front of you. It has been our
practice to teke all of the specimens that the gresph represents and
look at them es they are put together, or suggested that they be put
together, by the grephs. There are slso cther kinds of hints that youu
can find at a8 lower level than the generic or sub-generic divisions.
Some of interest to us, for example, concern specimens No. 15, 16 and
17, O. microphylla of Jamaics, composed of similar individuals but

these er very little from the Antiguas and St. Vincent specimens
(specimens No. 13 end 14). 1Is this an effect of coding in geographic
data?

9]

Digitized by the Hunt Institut 3otanical Documentation
g )

i




Letter to Dr. W.T. Stearn Page 3.
October 26, 1965

Minor specimens 18 and 19 are quite similar, and if they are not a
lIElIns species, they might represent s variety of microphylla.
Specimen 11 of minor should be examined closely -- it seems to be

sn aberrant specimen from the graphs, becasuse it joined with a speci-
men of armata (Specimen No. 12) at a relestively high level (Level 3)
ot @ similarity reting of .96; and in turn, it serves ss » node to
relate the armata cluster (12) to minor (specimens 18 and 19) at a
much lower level, 18, with a similarity of .75. Armata specimen No. 32
also reletes to minor specimen 18, This specimen should be similarly
studied r.'lrifull.'f.l; 8 suggestionj Is minor (No. 11) a hybrid between
microphylls end armata?

Specimen No. 25 (polyece) is ss equally related to minor (specimen 19)
as to tetrssticha (No. 8). On the basis of two lpuInm of polyece
(31 and 23) the species is variable.

Spinosa, whether from Cuba (21), from Hispaniols (22, 26, 28), tbe
Bahemas (33), or the Virgins (10), group smong themselves but indicate
some variation., Specimen 20, microphylla (with nine characters missing)
should be sppraised. It probably relates to 21, spinoss, because of
missing information.

There sre many more facets of information that one might derive here,
I merely started you out with these in order that you can see the
type of reading that might be done. Care must be used when appraising
the sub-graphs, perticularly with poor specimens. Specimens that lack
information are being tested only on their information present. The
amount of information present is also being weighted by the amount of
missing information. Notice that at Level 11 gpecimen 20, which lscks
nine pieces of information, is operating (acting as sn articulation
point) between specimens 21 and 7, Specimen 24 is another poor specimen.
Another piece of information that you may wish to take into sccount

ie that the coding has weighted the characters for spines and hairs.
Those specimens without spines snd hairs may be indicsted as more dis-
tant than we would intuitively place them, We might slso point out
that the characters concerned with whether the apex of the leaf is
emarginate or mucronate should be consolidated into one character.
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Letter to Dr. W.T. Stearn Page 4.
October 26, 1965

In closing, let me say that we are probsbly burdening you with a great
desl of work for essentially a very emall taxonomic problem. We do
feel, however, that if you are willing, or have the opportunity and
time, to reslly digest the operstions as we outlined them, you will
gein 8 tremendous insight into the groups of organiems under study.
If you have this one project well understood, then it is likely that
you will have a better opportunity when reslly complicated end large
studies begin., We hope you will consider other cooperative studies
== our objective is to provide sssistance,

Sincerely yours,

David J. Rogers
Professor of Botany

DJR/ec
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Our reference:
Your reference:

BRITISH MUSEUM (NATURAL HISTORY)
Cromwell Road, Lonpon S.W.7
Telegrams: Nathismus London
Telephone: KENsington 6323

WIS/DBA
Department of Botany.

1st October 1965.

Professor D. J. Rogers,

Pepartment of Botany and Plant Pathology,
Colorado State University,

Port Collins,

Colorado 8052,

U.S.A.

Dear Professor Rogers,

It has rested uneasily on my conscience for some time that I
had not replied to your enguiries regarding Oplonia. The reason
is simply, but regrettably, that having so much else on hand, I had
to put all the specimens and notes on Oplonia aside for the time being
and I have not yet got back to considering them. I hope, however,
to do this in the near future. I shall thus be most interested to
see the results of your work, particularly es I ought before long to
prepare for publication my revision of the genus end return the
borrowed specimens to their owners.

I am trying to push on with The Flora of Jamaica despite
continued interruption and much side-tracking. This year I have been
up to my eyes in proofs. A long paper on Grisebach's Flora of the
British West Indian Islands has appeared in the Jourmal of the Arnold
Arboretun and my Masters Memorial Lectures on the origin and later
development of cultivated plants in the Journsl of the Royal-Horticultural
Society. I have passed the last proofs of my ]htanicﬁ Tatin, which runs
to pages, my biography end bibliography of Adrian Hardy Haworth
and my edition of William Turner's Libellus, end have completed three
long-standing papers now in the press and have almost cdompleted three
others, and have given some lectures in addition to ordinary edministrat-
ive work and numerous enquires, so I hope you will be considerate
enough to attribute the delay in dealing with Oplonia simply to such
diversions and not to deliberate discourtesy or lack of interest.

If I should take up a suggested visiting professorship in
the U.S.A. in 19{7 may be I could visit you and see firsthand the work
in progress at your institution.

Yours sincerely,

Co Ry, T Sf‘QO‘-ﬂﬂ
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BRITISH MUSEUM (NATURAL HISTORY)
DEPARTMENT OF BOTANY
Cromwell Road, LoNDON S.W.7
Teleg > Nathi Southk London S.W.7

Telephone: KeNsington 6323

Your ref:DJR:MDF 8th September 1964

WIS/DEA

Dr. David J. Rogers,
New York Botanical Garden,
Bronx Park,

New York 58,

New York, e

UuSehs =18 1
details of eremg S pecmsns

Dear Dr. Rogers, ﬁ =

Under separate cover by registered
have sent you 35 sheets giving re,
and I will naturally be very pleased to see what you
make of this and of the details given in my monograph
of Epimedium and Vancouveria.

The specimens of Manihot have been sent to
the New York Botanical Garden on loan,

I was very pleased to have the opportunity
of meeting you both here and in Edinburgh. As a
systematist I welcome your approach to the problems
presented by genera such as the above.

Yours sincerely,

WeTs Stearn.
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OPBMNIA SPECIMENS

1.  Britton 2877 £Janaica¥

2, Stearn 550 Janaice

3 Britton 2894 Jamaica

be Proctor BL33 Jamaica

5.  Stearn L5k Jamaica

6.  Harris 2968 Jamaica

Ts Proctor 16430 Cuba

8. Leon 2326 Cuba

9 Curtiss 155 Bahamas
10.  Robertson 26 Virgin Islands
11, Stearn 726 Jamaica
12, Proctor 21507 Jamaica
13. Box 757 Aifigua
14, Howard 10916 St.Vincent
217 Arague-Molina 22T448 Jamaica

KBarkley
16. Proctor 9971 Jamaica
17. Stearn 830 Jamaica
18, Norman 100 Jamaica
19, Stearn 863 Janmaica
20,  Elman 15042 Cuba
21 Marie-Victorin, 21625 Cuba
Clément & Alain

22, Leonard & Leonard 13674 Hispaniola
23. Valeur 724 Hispaniola
24,  Ekman 16534 Cuba
25, 8lemente 5657 Cuba
26.  Bdaich 1851 Hispaniola
27. Proctor 10236 Jamaica
28.  Schomburgk 107 Hispaniola
29, Stearn 486 Jamaica
30. wr ight 3067 Cuba
31. Clemente 5014 Cuba
32, Stearn 455 Jamaica
33.  Proctor 8830 Bahamas (South Caicos)
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Arague-l{clina
& Barkley

Britton
Britton
Box

Buch
Clemente
Clement@
Curtiss
Ekman
Ekman
Harris
Howard
Leon

Leonard
& Leonard

Marie=Victorin,
ClémentAlain

Norman
Proctor
Proctor
Proctor
Proctor
Proctor
Proctor
Robertson
Schonburgk
Stearn
Stearn
Stearn
Stearn
Stearn
Stearn
Stearn
Stearn

Ule
Valeur

Digiwised by the HuiéInstitute for Bukanical Docum®entafion

OPIPNIA TNDEX
227148

2877
289
757
1851
5014
5657
133 = Zanests
15042
16534
2968
10916
2326
13674

21625

8830
9971
10236

16430 -/ sheletly
21507
26

450

455

486
498

h50

726 - A pestn
830

863

64935
724

Jamaeica

Jamaica
Jamaica
Antigua
Hispaniola
Cuba

Cuba
Bahamas
Cuba

Cuba
Jamaica
St.Vincent
Cuba

Hispaniola

Cuba

Jamaice
Jamaica
Bahamas
Jamaica
Jamaica
Cuba
Jamaica
Virgin Islends
Hispaniola
Jamaica
Jamaica
Jamaica
Jamaica
Jamaica
Jamaica
Jamaica

Jamaica

Peru
Hispaniola

15

26
3
25

2k

14

18

L
33
16
27

-
12
10
28

5
32
29
34

2
1
17

19

35
23
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111,

Vs

v,

vI.

VII,

VIII,

Ix,

XI.

GEOGHAPHY

INTERNCDES

HAIRS

HAIRS

HAIRS

SPINES

SPINES

SPINES

SPINES

Digitized by the H

OPLONIA DATA

- - TR S

("3 SN - R L - e (= S ~N o LR o

oW N e

AL P

STBARN

Jameica

Cubas
Hispaniocls
Bahamas

Virgin Islands
Antigus

5t, Viocent
Peru

tell or erect
low or spresding

less then 5 mm,
more than 5 mm,

present
sbeent

short
long I
not logicel (hsirs abasent)

2 sides |
4 pides
not logicsl (hsirs absent)

present
sbsent

up to 12 mm,
less than 12 mm,
not logical(spines sbsent)

fine
stout
not logicel(spines abaent)

curved

straight

not logical(spines sbsent)

verisble(curved, deflexed
or straight)

sscending

borizontsl

not logical(no spines)
verisble(sscendinghk horizontal)
not logical(curved or deflexed)

cumentation



OPLONIA DATA

XII, LBAF LENGTH

XIII, LEAF BREADTH

XIV, LEAF BROADEST

XVI., LEAF APBX

XVII, LEAF

XVIII, LBAF

XIX, FLOWER NO,

XX, PEDICEL

XXI, FPEDICAL SIRFACE

XXII, CALYX LENGTH

XXI11, SEGMENTS

XX1V¥, COROLLA COLCR

XXV, COROLLA STRFACE

. Biw

o [ SR B - e ("% *N o -

-

STEARN

3 - 10 cm,
less then 2.5 cm,
less then 12 cm,

more than 1.8 cm,
6 - 18 mm,
less than 6 mm,

sbove middle
st middle
below middle

cuneate
rounded

scute
obtuse

emarginate
not emarginate

mucronate
not mucronate

1o 2
seversl

equalling or shorter
then calyx
longer them calyx

glendulsr
glabrous

less then or equal to 3.5 mm,
greater than 3.5 mm,

subulate
lineasr

red
white
blue or violet

glabrous
pubescent




OPLONIA DATA STEARN
i e

XXVI, COROLLA TUBE LENGTH 1 less than or equal to 4.5 mm.
= more than 4.5 mm,

snthers equalling filements
shorter than filsments
longer than filsments

XXVII, STAMENS

L
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Sept. 27, 1965

Dr, William T. Stearn
Department of Botany

British Museum (Natural Histery)
Cromwell Road

London, S. W. 7, England

Dear Dr, Stearnt

We have at last run your data on Oplonia that you were
kind enough to give us last year. The results are, we think,
quite interesting, and we would like to have your comments on
them.

We hesitate to send them, however, since we have not heard
from you since you sdnt the original data. I wrote two letters
subsequent to receipt of the original data, but had no reply.
Both of those letters contained questions to problems we thought
best answered by you. In the absence of any reply, we took
the liberty of deciding how to answer the questions ourselves,
and have run the data with our new prohram.

If you are still interested, we will supply the results
with a set of explanations which will allow better interpre-
tation of the results., We are anxious to continue this work
with you as we think that these results show several interesting
factors not shown by any of our other test runs.

Will you please note that we have moved our operations from
New York. Our move was dictated by the better opportunity to
pursue our work in a bigger institution, one with its own
computer center, We also have the opportunity to teach courses
in quantitative taxonomy here, one that we did not have in
Hew York.

I will be glad to hear from you,

Sincerely yours,

David J. Rogers
Professor of Fotany
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October 26, 1964

Dr. William T. Stearn

British Museum (Natural Mistory)
Department of Botany

Cromwell Road

London, S.W. 7. England

Dear Dr, Stearn:

On September 24, 1964. we sent you a listing of
attributes and characteristics brokean down ac-
cording to our system with several comments re-
questing your interpretation and re-organization
if you so desired.

1 wonder whether you have received this letter
or not., If not, we can send you another copy of
the re-worked information for your perusal.

Sincere ly yours

David J. Rogers
Curator of Quantitative Taxonomy

DJR : MDF
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September 24, 1964

Dr. William T. Stearn

British Museum (Natural History)
Department of Botany

Cromwell Road

London, S.W. 7, England

Dear Dr. Stearn:

Your Oplonia data arrived in good order. We began the process of
coding a nclude herewith a copy as we think the coding would
go, but we wish to have your okay before we use this format for
zroc;uing. There are two places that require your specific at-
ention.

One, we decided to include the distributional information as one
of the characteristics. You can see that I have put this on at
the beginning of the coding. If this is not wanted, please strike
and let me know.

The second problem is connected with the character, Calix th.
You wiil see some crudely pencilled in graphing of the distri
tion of the calix lengths. You will also see that I have isub-
Jectively divided the calix length into five coded states on the
bottom and into two coded states above. Rather than to use our
Jjudgment as to which of these codings it is best to use, we would
rather have your decidion which may or may not coincide with either
proposed coding. I merely provided you with this rough gn,ph to
show you how I would have gone about the matter of dividing the
calix length into attributes. If neither of these fit but some
other device does, them please let me know. I have left in the
coding space for five attributes, but this does not confine us to
five; we could add more if it were your desire. Let me point out
that the more attributes for this characteristic, the more dif-
ferentiation will be achieved; the mere condensation into smaller

numbers of attributes the more czusterig_g will be achieved.

Again, you will be in a better position to choose which of these
two is required.

When you have made a decision on these two characteristics--the
geography and the calix length--we will then proceed to punch
cards and proceed with computation. The numbering system for the
attributes is explained in the enclosed reprint.

Sincere ly yours

David J. Rogers
DR s Curator of Quantitative Taxonomy
:MDF

Enc losures

Digitized by the Hunt Institute for Botanical Documentation




OPLONIA DATA STEARN

I. Geography %gé g:::ica
103 Hispaniola
104 Bahamas
105 Virgin Islands
106 Antigua
107 St. Vincent
108 Peru

II. Habit 109 tall or erect
110 1low or spreading

111, 1Internodes 111 1less than 5 mm.
112 more than 5 mm.

IV, Hairs 113 present
114 absent
V. Hairs 115 short
116 1long
VI. Hairs 117 2 sides
118 4 sides
ViI. Spines 119 present
120 absent
VII1. Spines 121 wup to 12 mm.
122 1less than 12 mm,
IX. Spines 123 fine
124 stout
X. Spipes 125 curved or deflexed
126 straight
XI. Spines 127 ascending

128 horizontal

XII. Leaf length 129 3-10 cm.
130 1less than 2.5 cm.
131 1less than 12 m. please check attribute 131.
Is it m, mm, or cm?

XIII. Leaf breadth 132 more than 1.8 cm.
133 6-18 mm.
134 less than 6 mm.

XI1V. Leaf broadest 135 above middla \
136 at middle
137 below middle

XV, Leaf base 138 cuneate }
139 rounded
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XVI. Leaf apex 140
141

XVII. Leaf 142
143

XVIII. Leaf 144
145

XIX. Flower No. 146
147

XX. Pedicel 148
149

XXI. Pedical Sur- 150
face 151
XXII, Calyx length 152
153

154

155

156

XXIII. Segments 157
158

XXIV. Corolla colorl59
160

161

XXV. Corolla surfa 162
ace 163
XXVI. Corplla tube 164
length 165

XXVIiI. Stamens 160
167

168

-

acute
obtuse

emarginate
not emarginate

mucronate
not mucronate

lor 2
several

egualling or shorter than calyx
longer than calyx

glandular
glabrous

or
less than or
equal to 6.5 mm,
greater than or
equal to 7.0 mm.

less than or
equal to 3.5 mm.
4 « 5.5 mm,

6.0 = 6.5 mm.
7.0 = 9.0 mm,
greater than or
equal to 9.5 mm.

subulate
linear

red
white
blue or violet

glabrous
pubescent

less than or egual to 4.5 mm.
more than 4.5 mm,

anthers equalling filaments
shorter than filaments
longer than filaments
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Dr., William T. Stearn
Department of Botany
British Museum (Watural History)
Cromvell Road
London, S.i. 7, England
Dear Dr. Stearn:
Since soms time has passed since we returned the results of our
computer analysis of COplonia, I wonder if you have any comments to
make upon this subject?

Sincerely yours,

David J. Rogers
Professor of Dotany

DJRt:ch
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Oplonis Ref.
corz. BRITToON No. R877
JAMATCA  CUBA HISPANIOLA
“BARAMAS
@ 1) Hebit tall low
or or
erect spreading

A 2) Interncdes less than 5mm. long
more than 5mm. long

A 3) Hairs present absent
a ui e AL
a5 on two sides
an 1o sides
8 6) Spines present absent
fA 7} length up t
less than 12mm.
A B; thickness fine stout
a9 poise Curved or deflexed
straight ; g
® 20) ascending horizontal
Leaves 0
Qn) length (max.) 3-10cm. 2
less than 2,5cm. |
ess t 12m, < 9
@& 12) breadth(max)
~  more than 1.8cm. G
6=-18mm \
less than Smm. 2
f) 13) ©brosdest Mglowe middle 6
at middle [
beloy middle -
8 14 base cuneate rounded
B 15 apex acyte obtuse
f 16 emarginate
) not emarginaste
A 17 mucronate
not mucronate
R 18; Flowers 1or 2 several
A 19) Pedicel equalling or shorter than calyx
Ionger than calyx
A 20) glandular glabrous
. Calyx e T
Q ng Tength C s
{\ 22 segments subulate linear
A 23) Corclla red white
blue or viplet
) Zh.g glabm\Mbescent
® 25 tube tokeSmm, long T
more then 4.5mm. long. - YA
\ 26) Stamens anthers equalling filaments

shorter than filgments
N

longer Thaw f".fq ments
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Oplonia Ref.
call. STEARN vo. BEE#£ 550
JAMATCA  CUBA HISPANIOLA
BAHAMAS
1) Habit tall low
or or
erect spreading

2) Internodes less than 5mm. long

more than 5mm. long

3) Hairs present absent
L short long :
5 on Ewo gides /
EVCEa |
5; Spines esent absent
7 length
less than 12mm.
3} thickness fine stout
9 poise Curved or deflexed
t
10) asc horizontal
Leaves
11)  Zlength (max.) 3-10cm,
less than 2,5cm.
less than 12m.
12) breadth(max)
more than 1l.8cm.
less than Amm.
13) Tbroadest
at dle
below middle
14 base cuneate rounded
15 apex acute obtuse
16 emarginate
inate
17) mucronate
not mucronate
18; Flowers 1or?2 several
19) Pedicel  “egualling or shorter than calyx
longer than calyx
20) glanduler  glabrous
Cal
21; length 2. 5 v ll\n’l
22 segments subulate linear
23) Corclla red white
3 blue or vioclet
24 glabrous pubescent

25)  tube ta%ﬁ%?ﬂ .5 ?
mor 4 5mm. long. *

26) Stamens ant ing filament
o= @%‘fﬁ&%ﬁ&sﬁ?m i
anthers (onger thaw (llamnty
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Oplonia Ref,
coll. £.G.BRITTON Ne. 2 Ay
JAMATCA  CUBA HISPANIOLA
BAHAMAS
(2) 1) Hebit tall low.

or

or
erect spreading
(2) 2) Internodes 1less than 5mm. long

more than am. long
Cl1) 3) Hasr + bsent
) 45 Hals  gemt  she
G5 on two sides

on four sides

(7] 6) spin nt
es esea absent
2 7; length  up to 12amm,
less than 12mm.

(1 Bg thickness fine stout
(a) 9 poise Curved or deflexed
st t
() 10) asc horizontal

Leaves
(3) 11) Zength (max.) 3-10cm.
less than 2.5cm.
less than 12a.
(2) 12) breadth(max
: more than 1,8cn.

6-18mm, -

lgss than 6mm.
(3) 13) broadest |

at middle

below middle
) 14 base cuneate w
(2)15) =& acute obtuse
(2) 16 emarginate

not emarginate
(1) 17) mucronate

not mucronate

(/7] 18; Flowers 1 or 2 several
(2)19) Pedicel equalling or shorter than calyx
longexr than calyx
(2) 20) glandular abrous
Calyx
Cr) 21; Tength 2 yrom. lowa
(1) 22 segments subulate linear
(2) 23) Corolla  red white
W) - blue or violet l
1 2y glabrous pubescent TV
@) 25; tube tol.5mm. long ,"- .5

r3) 26) more then l,5mm. long.
%) 26) Stamens anthers e ing filaments
. aho%ar EEE fﬂi‘aéﬁt‘%u -
OWIAIS [onge, Thaas {lomenis {
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Oplonia Ref,
coll. PROCTOR No. @l B3
JAMATCA CUBA HISPANIOLA
S
(1) 1) mabit tall low
or or
erect spreading
) 2) Interncdes less than 5mm. long
more than 5Smm. long
(-UJ Heirs present absent
7R hi short long
2 ((3)5 on two sides
on four sides
(@) 6; Spines present absent
2l (3) 7 length up to 12mm,
less than 12mm,
>L (38 thickness fine stout
»& (3)9 poise Curved or deflexed
straight
7€(3) 10) escending  horizontal
Leaves
(1)11)" Zlength (max.) 3-10cm.
less «JCh,
less than 12nm.
(1) 12)  bresath(max)
more than 1.8cm.
less than 6mm.
(2) 13) ©broadest below middle
at middle
below e
(1) 14) pase cuneate rounded
(2) 15 apex acute obtuse
(2) 18 emarginate
not emarginate
(1) 1) mucronate
not mucronate
(2 18; Flowers lor 2
( 2)19) Pedicel squalling or shorter than calyx
1 er than calyx
(2 20) ﬁandﬁar Eagrous
Calyx Ry
(2 21; Tensth E;Qnan.la~1
(1) 22 segments subulate linear
(3) 23) corolla red white
blue or violet
(2) 21-.-; abrous  pubescent
(225 tube tok.5mm, long

more than L.5mm. long.

lcﬁwu00n5

(2) 26) Stamens

anthers equalling filaments

shorter than filaments
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Oplonia Ref\,
Coll. STEARN No. LS4
JAMATICA CUBA HISPANIOLA
EOTNES
(1) 1) Hebit tall low
Tor or
arect spreading

(2) 2) Internodes less than Smm. long
more than Smm. long

(2) 3) Hairs present absent
R (34 short long
~L(3) 5 on two sides

on four sides

@2 6; Spines present absent

w2 (3) 7 length up to 12mm.

less than 12mm.
v (3) B; thickness fine stout

~&(3) 9 poise Curved or deflexed
straight
~$(3) 10) ascending horizontal
Leaves
0)11} length (max.) 3-10cm.
less «bcm.

; less than 12m.
: (1)12) bresdth(max)

more than 1,8cm.
-l&lml
less than 6mm.
(2)13) ©broadest below middle

below middle

f (D1y) base cuneate rounded
| (2)15 apex acute cbtuse
(2) 16 emarginate
not emarginate .
)17 mucronate
not mucronate
(2) 183 Flowers 1lor2 several
(2) 19) Pedicel equalling or shorter than calyx
onge i
(1) 20) glandular glabrous
Calyx iR
) 21; Tength Y4 v
(1) 22 segments subulate linear
(3 23] Coroclla red white
blue or violet [
(v 2%; glabrous  pubescent |G
(2) 25 tube tol«5mm. long /

more then L,5mm, Jlong.
(1) 26) Stamens anthers equalling filaments
shorter than filaments

n
WAL, CCp
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Oplonia Ref.
coll. HARRIS No. 2949
JAMAICA CUBA HISPANIOLA
BAHAMAS
(/)1) Habit tall low
or or
eract spreading

(J-J 2) Internodes less than S5mm. long
more than Smm.rg._gpg

(/) 3) Hairs sent absent
(1) &, short long
&) 5 on two sides
on four sides
@) 6; Spines present absent
w7 length  up %o 12mm,
less than 12mm.
e (3 a} thickness fine stout
"Ry 9 poise Curved or deflexed
straight
i 3) 10) ascending horizontal

0 JLeavas ( )

/711 length (max. 3=10cm,
less than 2.5cm.
less than 12m,

(1212) breadth(max)
more than 1.8cm.

"1 .
less than 6mm.
C2) 13) broadest below middle
at middle
below middle
()1L) bvase cuneate rounded
() 15 apex acute obtuse
(nis emarginate
56t sarginuts
(17 mucronate
not mucronate
(w 18; Flowers 1ox 2 several
(2)19) Pedicel equalling or shorter than calyx
longer than cal
€1 20) Wﬁgﬁma
Calyx el i e
(2) 21; length kS -
(1) 22) segments subulate  lineer
(2) 23) Corolla red white
blue or violet
) 2#; glabrous pubescent
2725 tube tolks5mm, lo - ;
L more than l:gmm. long. lom.cs.
C2J 26) Stamens anthers equalling filaments

shorter than filaments
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Oplonia Ref.
coll. PROCTOR o 14430
gﬁgﬁiﬁg CUBA HISPANIOLA
(@D 1) Babit tall low
or or
eract spreading
@ 2) Internodes less than Smm. long
more than 5mm. long
@5 Hairs esent absent
(O short long
@5 on two sides
on four sides
@ 5; Spines present absent
@7 length  4p o l2mm.
Tess than 12mm.
Q@ B; thiclmess fine stout
@9 poise Curved or deflexed
8 t
@10) ascen hordzontal

Leaves
@ 11) length (max.) 3-10cm.

@ 12)
44 —13)

@15
@16

@ 17)

(0] 1&5

@ 183
@19

@) 20)

W —o 3
& Q) 22

3) 23)

Q2
(=) 25

\/_J_D 26) Stamens

less than 2,5cm.
less than 12m.

breadth(max
more than 1.8cm.
6-18mm,
less than 6mm.
broasdest below middle
et middle
below middle
base cuneate rounded
apex acute obtuse
emarginate
not em inate
mucronate

not mucronate

Flowers lor 2 several
Pedicel equalling or shorter than calyx
longer than calgx
glandular éIa rous
Calyx . o
dength
segments subulate linear
Corclla red white

blue or violet

glabrous  pubescent
tube tol-5mm, long = 1
more than k. 5mm. long. B mm. 10'3,
anthers equalling filaments
short_e_a:_ than filaments

T
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Oplonia Ref.
coll. LEON No. 2 3206
JAMAICA CUBA HISPANIOLA
BAHAMAS
(1)1) Havit tall low
or or
erect spreading

(2) 2) Internodes 1less than Smm. long

more than Smm. long

(1) 3) Hairs present absent
(L 5 long
) 5 on two sides
on four sides

(n 6; Spines present absent
n7 length up to 12mm,

ess than 12mm.
&) 8} thiclmess fine stout
(2)9 poise Curved or deflexed

straight
(2) 10) ascending horizontal

Leaves
(3)11) length (max.) 3-10cm.
iess than 2,5cm.

(3) 12) breadth(max
more than 1,8cm.
6-18mm,
less than 6mm.
(#)13) brosdest W Te
at middle
below middle
(7)1L) base cuneate rounded
(2) 15 apex acute obtuse
(22 16 emarginate
not emarginate
() 17) mucronate

not mucronate

1 or2 several
8gualling or shorter than calyx
longer than calyx

n l&g Flowers
(2) 19) Pedicel

&) 20) ‘glandular  glabrous

Calyx i
(&) 213 length 3 Svm Qo
()22 segments subulate linear
£6)23) corclla red white

blue or violet
t;-’ 21..} glabrous pubescent
) 25)  tube tok5mm. long
more than k. 5um.. 1ong. B Loy

(o) 26) Stamens anthers equalling filaments

shorter than filaments

Digitized by the Him¥asarute forfetdfidal Documentation
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Oplonia Ref.
con. CORTIS®S . 1233
JAMAICA  CUBA HISPANIOLA
BAHAMAS,
(/) 1) Habit tall low
or or
erect spreading

(1) 2) Internodes leas than Smm. long
more than 5mm. long

(1) 3) Hairs present absent
Q)i short long
(25 on two sides

on four sides
(g Spines present absent
@) 7; length  up to 12mm,

less than 12mm.
)8 thickness fine  stout
()9) poise  Curved or d¢flsxed

straight
&) 10) ascending horizontal
Leaves

(¥ 11)" Zength (max.) 3-10cm.

less than 2,5cm,
- less than 12m.
(% 12) breadth(mex

more than 1. ch.

6~18mm,

less than 6mm.
(@ 13) brosdest below middle

at middle
below middle
@ 1y base cuneate rounded
() 15 apex acute obtuse
(2) 16 emarginate
not emerginate
() 17) mucronate
not mucronate
) 18} Flowers lor2 several
() 19) Pedicel equalling or shorter than ocalyx
longer than calyx
() 20) glandular  glabrous_
Calyx
(f} 21; 132@1} 1’ i,
(/) 22 segments subulate linear
(3 23) corolla red white
: blue or viclet
) 21@ glabrous  pubescent
[2) 25) tube tol-5mm, long
. more than 4,5mm. long, 8 M,
\*) 26) Stamens ~ anthers equalling filaments

shorter than filaments

1€ _lldl,iull




Oplonia Ref.

Coll. g
oll. fy, B, Roberksom vo. Al
JAMAICA  CUBA HISPANIOLA
BAHAMAS VIRAGIN ISLANDS

(1) 1) Havit tall low

or

or
erect spreading

(2) 2) Internodes 1less than 5mm. long
more than 5mm, long

(1] 3) Hairs present sbsent
) 4; short long
(w5 on two sides

on four sides

(1)s Spines resent ebsent
) 7; length up to 1Pmm.

\i& o s less than 12mm,
: thickness fine stout . ;
\MGJ 9; poise Curved or deflexed b Thes /i "z‘-
fo at: t S pe Clawln
“M;,ﬁ" —Pao) asc%_ horizontal . ”Pt -
'1r ! f
Leaves sr;n¢! ﬁ"‘"ﬂw e
(2)11)" lensth (mex.) 3-10om. D hen
less than 2,5cm. z) A
less than 12m, -y <d
(2)12) bresdth(max) 3 L C:38
more than 1.8cm. - CCeo b :
less than 6mm, ™oy Br <L 35
() 13) brosdest hbeysniddle
st middle be Trealdd an
below middle D enlids
(3 14) base cuneate rounded :
(2)15) apex acute obtuse
w16 emarginate
not emsrginate
(2)17) mucronate
not mugronate
! Q) 16; Flowers 1lor?2 several
(3) 19) Pedicel equalling or shorter than calyx
longer than celyx
(2} 20) glandular glabrous
Calyx u
Q) 2_1; Tength 2 v,
(v 22 segments subulate linear
(3 23) corolla red white
blue or wviolet
!? %24} glabrous pubescent
25 tube tol.5mm, long
d more then L,5mm, long. % T gb!
(2) 26) Stamens enthers equalling filaments

shorter than filaoents

‘Ized by the H?lh‘taﬁ%ﬁfi‘;t‘g\ﬁfﬁﬁ&ﬁlﬂical%}ﬁ ftation Spiness




Oplonia @ Ref.

Coll. STEARN No. 726

gﬁ% CUBA HISPANIOLA

(1) 1) Habit tall low
or or

erect apreading

(2 2) Internodes less than Smm, long
more than 5mm. long

(1 3) Hairs present absent
] h.i short long
(25 on two sides
on four sides
(2) 6; Spines present absent
. (3) 7 length  up to 12mm,
less than 12mm,
ne (D 8; thickness fine stout
& (3 9 poise Curved or deflexed
straight
& C3)10) ascending horizontal

Leaves
(2)11)" ZLength (max.) 3-10cm.
less than 2,5cm.
Toosthen-paet:
(2} 12)  breadth(max)
more than 1,8cm.

less than Gmm,

(0 13) broadest ddle
a e

below middle
L1 1L)  base cuneate rounded
() lg apex acute obtuss
(O] i

not emarginate
217) mucronate

not mucronate
U-’J.Bg Flowers 1lor2 several
(2)15) Pedicel equalling or shorter than calyx

longer than cal
(1) 20) glandular glabrous

Calyx
ff"Zlg length 3' 5 i
(22 seguents subulate linear

(2 23) Corclla red white

C 21;; mﬂ- pubescent
(2) 25 tube tol-S5mm, long O Yo
| more than 4,5mm. long. { $)
. () 26) Stamens — anthers Bq g filaments
shorter than filaments

Digiti'r_Ld by the Tgp't Alag;i_,um;ﬁgr,gognigl Documentation



Oplonia @ Ref,
Coll. ! ROCTOoR No. zl"a‘?
JAMATCA CUBA HISPANIOLA
BAHAMAS
11) 1) Habit tall low
or or
erect spreading
(1) 2) Internodes 1ess than 5mm. long
more than Smm, long
(2 3) Hairs Eresent absent
) g, WY shord 1
L) 5 on two sides
on_four sides
{2 6) spines present absent
& (3) ?g length  uwp to 12mm,

less than 12mm,
L ag thickness fine stout

iy 9 poise Curved or deflexed "\
at \
e (¥ 10) ascending horizontal

Leaves
() 11)" Zength (max.) 3-10cm.
1 2,5cm.
less than 12m.
(% 12)  breadth(max)
more than 1.8cm.

less than 6mm.
(V13)  brosdest Adewtmiadle
a e
below middle
() 14)  base guneate = rounded
15 apex acute obtuse
(16 enarginate
not emarginate
(2 17) mucronate
not mucronate
L 183 Flowers 1or2 several
(33 19) Pedicel equalling or shorter than calyx
longer than cal i
(» 20) glandular  glabrous
Calyx
(v 213 length ER
(+)22 segments sub linear
(1) 23) corclia red white
blue or violet
(v 24} abrous pubescent
(2)25) tube tols5mm, long 6o L9y,
| more than kL, 5mm, long,
i ( 2) 26) Stamens anthers equalling filaments

| shorter than filaments

Digiti Jed by TR bettey nstiiavemaby Batasataal Documen@ition
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Oplonia @ Ref.
Coll. Ro¥ No. *787
JAMATCA CUBA HISPANIOLA
(/) 1) Habit tall low
or or
erect spreading
(2) 2) Internodes less than 5aum. long
more than Smm, long
(1) 3) Hairs Ppresent = ebsent
(El) By=ea short long
)5
on four sides
Q) 5; Spines present absent
@7 length  up to 12mm.
less than 12mm.
v )8} thickness fine stout
()9 poise Curved or deflexed
straight
) 10) ascending horizontal
Leaves
(3/11) Zlength (mex.) 3-10cm.
less than 2,5cm,
less than 12m.
(3)12) breadth(max
more than 1.8cm.
6-18mm.
less t
(J13)  brosdest aedo@ middle
a 8
below middle
(1)14) base cune rounded
(315 apex acute obtuse
()16 emarginate
not emarginate
) 17) mucronate
not mucronate
: w 18; Flowers T2 several
. (2)19) Pedicel ‘equalling or shorter than calyx
| longer than calyx
(2 20) glandular glabrous
Cal
21 ‘ng;h 2: 5 v, Rey
I () 22) segments subulate linear
tif-( 9 23) corcllia  rea white
blue or vioclet
(&) 24} glabrous pubescent
(3) 25 tube tol.5mm, long
: more then 4,5mm, long, L ™™™ &y
(3) 26) Stamens  anthers equalling filaments

shorter then filaments

Digitized by the Hynsclasiigye for Botanical

Documentation
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Oplonia

Coll., HOWARD

JAMATCA
BAHAMAS

(1) 1) Rabit

() 2) Interncdes

() 3} Hairs
(1,
(15

() 5;‘ Spines

@

Ref,
No. 109]6
CUBA HISPANTIOLA
5_'_3‘, VIINCENT
tall low
or or
erect spreading
less than 5mm. long
more than Smm. long
present absent
short lo

on two sides
on four sides

esent absent
T,

)7 length
laas than 12mm,
() 83 thickness stout
w9 Doise curved. or deflexed
at:
() 10) escending  horizontal
3) 11) lg,gy_:. (max.) 3-l0cm.
less than 2,5cm.
less than han 12,
(3 12) breadth(max)
more than 1.8cm.
6-18mm,
les .
(1J13)  brosgest
at middle
below middle
(1)14) base cuneate rounded
()15 apex acute ob
@186 emarginate
8
iy mucronate
not mucronate
0] l&; owers lor2 several
(2)19) Pedicel equalling or shorter than calyx
longer than calyx
7 ———20) glandular glabrous
: Cal
oy = th 2 ranm Dog
@2 22; segments subulate linear
(2 23) corolla red white

blue or viclet

&) 24; ) ~ glebrous  pubescent
(225 tube tol-5mm. long . 6
Smm. long. o

( 5)26) Stamens

anthers equalling filaments
shorter than filements

Digitized by the Hu !?ﬁ%ﬂ‘tdé‘ for Boftgtp.}cal Documédttation
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Oplonia @ Ref,

Coll. A'MUE'EL!OE“NA“ Noo 22 T4 8

RKL
ﬂﬁi_c&?—mm— HISPANIOLA

BAHAMAS
(1)1) Habit tall low
or or
erect spreading

(2)2) Internodes 1less than 5mm; long
more than 5mms long

(13) Hairs present absent
(DL short lo:
5 on two sides
on four sides
(17 6) spin,
a8 esent absent
9 Tocth 5 o .

less than 12mm.
(I]B; thickness fINE™""""&tou
(8 polse Curved or deflexed

t; t
() 10) a}ﬁ horizontal

Leaves
(311)" length (max.) 3-10cm.
less than 2.5cm.
less than 12m,
(% 12) bresdth(max
T more than 1.8cm.

6~18mm,

less t .
(» 13) broadest a

“at  nmiddle

below middle
ay base cuneate rounded
()15) apex acute obtuse
(nas emarginate

not emerginate
17 mucronate

nok muoronate
(”lsg Flowers 1or2 several
(2)19) Pedicel equalling or shorter than calyx

longer then cal
(2)20) glandular glabrous

Calyx

(1) 22 segments subulate linear
(3 23) coralla red white
9 ; blue or yiglet.
Y24 abrou pubescent
U>25} tube toh-ﬁ%:’f‘gn’%

more then Ly5ums long, D@
( 1) 26) Stemens anthers equalling filaments
shorter than filaments

micre hy [la

wtaw e ek e 2 71

phylla .
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Digitized by
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Oplonia 6 Ref,
coll. PRocTOoR No. § g7/
JAMATCA CUBA HISPANIOLA
EBAHAMAS
(1D1) mabit tall low
or or
eract spreading
() 2) Internodes 1ess than 5mm, long
more than Smms long
(”3 Hairs present absent
(2Jy ) 1o
(15 on two sides
on four sides
(s Spines esent absent
() 7; length  up to 12mm.
le .
(€] J'B; thickness fine stout
)9 poise Curved or deflexed
straight
() 10) asc horizontal
Q) 11} e_n,gt (max.) 3-10cm,
less than 2,5cm.
less than 12m;
(3)12)  breadth(max
: more than 1.8cm.
6=18mm,
less ¢
) 13) ©broasdest w
& middle
below middle
@ 14 base cuneate rounded
i._a— Apex acute obtuse
} (/JJ.G e
. - not emarginate
Ca)ng) = mucronate
\ not mucronate
) 183 Flowers lor2 several
(3)19) Pedicel eauall:l.ng or shortar than calyx
Lo
() 20) gla.ndula.r QMQua
Calyx
% ) lmgtn 2 5 . Loy
(122 segments subulate linear
(3)23) Corolla  red white
blue or viglet
) 24} glabrous pubescent
(v 25 tube tolsSmm, long G v Oy
more than L,5mm. long.
(2)26) Stamens anthers equalling filaments
shorter than filaments
3 (£}
anical Docuri®ntatior?
the Rudkdaaticut for, Batam ol

e D




@ Ref,

Oplonia
Coll. STERRINV ¥o. B30
JAMATICA  CUBA HISPANIOLA
BAHAMAS
(/) 1) Habit tall low
or or
erect spreading
(2)2) Internodes 1less than 5umm, long
() 3) Hairs esent absent
[ s 1
()5 on two sides
on four sides
m 6; Spines rese absent
()7 length up to 12mm,
less than 12mm,
Q) 8; thickness H stout
(»?2 poise Curved or deflexed
straight
(» 10) escending horizontal

Leaves
»11) nng:_i_l, (mex.) 3-10cm.

($12) breadth(max

(1)13) broadest

less than 2,5cm.
less than 12,

more than 1.8cm.
6-18mm,

less than 6mm.
TEtTHIGETS

below middle

(1)14) Dbase cuneate rounded
(3215 apex acute obtuse
()16 emarginate
\d e not emarginate
G S STy mueronate \
v_,{;imob (nat mucronate
0] 18; Flowers 1lor2 several
(2)19) Pedicel equalling or shorter than calyx
longer than han calyx
\2) 20) glandular gl g,labroua
€y Celyx e
3 i 21; 18[_)52 % !”5
- 22 segments | subulate linear
' (3)23) Corolla red white
bl
(€3] 2!»; ~ glabrous  pubescent.
()25 tube tol.5mm. long
more than L.5mm, long. B e, Lons,

{2)26) Stamens

Digitized by theKinasbestiRitStoPBufmimical Do

et CF o?k Y[[a 2
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anthers equal ling filaments
shorter than filaments
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Oplonia Ref,

coll., NORMAN No. l6©
JAMAICA  CUBA HISPANIOLA
BAHAMAS
(1)1) Habit tall low
or or
erect spreading

(3)2) Internodes less than Smm. long
more than Smm. long

[)3) Hairs present absent
W= sh long
)5 on two sides

on four sides
(')5; Spines prasent absent
()7 length ap to 12mm.

less than 12mm.
UJB} thickness fine stout
(29 poise Curved or deflexed

5
(Jno) ascen horizontal

’] etz lﬁn) le th (max.) 3-10cm,
lesas than 2,5cm.
¥ less than 12m.
(IS, [912)  breadth(max)
more than 1,8cm.

G—I&Hm.
less thén 6mm.
(3)13) ©broadest webom middle
at middle
below middle
(P14) base cuneate  rounded
W15 apex acute obtuse
(16 emarginate
not emarginate
(32 17) mucronate
not mucronate
( '\18; Flowers 1 gnd sevaral
(2719) Pedicel equalling or shorter than calyx
= 1o calyx.
7 vk (8)20) glandular glabrous
Calyx
6] 21 legﬂh 3 Lacasal
() 22; segments subulate linear
(3)23) Corclla red white it
; blue or viglet i
() 21,; glabrous  pubescent ]
(»)25) tube tok.5mm. long e

more than Le5mm. long,
() 26) Stamens anthers equalling filaments
shorter than filaments

Digitized by the Hup.t,l;a,%t,jtq;g'for Botanicakldacumentatio® 77
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Oplonia Ref.
col1. STEARN No. B 63
JAMAICA  CUBA HISPANIOLA
BAHAMAS
(1) 1) Habit tall low
or or
erect spreading

(2)2) Internodes

less than 5mm. long
more than 5mm. long

LD | Hairs present absent
) short  long
[ ) on two sides
on four sides
(&) 6; Spines present absent
7 length up to 12mm,
less than 12mm.
b 83 _t_}g.._a_s__a_ fine stout
(9 poise C‘urv" ed or deflexed
) 10) um horizontal

Leaves
(2)11)  Zlength (mex.) 3-10cm.

less than 2.5cm.
less than 12m.

(M12) breadth(max
more than 1.8cm.
6-18mm,
less than 6mm.
(ﬂ) 13) ©broadest oddwow middle
below middle
01y base cuneate rounded
(2)15 apex acute obtuse
()16 emarginate
not emgrginate
)17) mucronate
not mucronate
@) 18; Flowers 1o 2 several
1+)19) Pedicel eﬁ.mg or shorter than calyx
longer than calyx
(3) 20) glandular glabrous
Calyx
(D 21) ™ length D~
L 223 segments subulate linear
(_3 23) Corolla red white
blue or violet
(n 21,; glabrous pubescent
(3) 25 tube toke5mm. long R v

more than l.bmm. long.

\ 1 26) Stamens

Digitized by the Hthic Ellé%lﬁfg

anthers equalling filaments
shorter than filaments
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Oplonia Ref,
col1, EKMAN No. 15042
JAMATICA CUBA HISPANIOLA
BAHAMAS
(1> 1) Hebit tall low
or or
erect  spreading
(») 2) Internodes 1less than 5mm. long
more than 5mm, long
(D 3) Hairs present absent
“U;; short long
(ns on two sides '
on four sides
(1) 6) spin present bsent
es ese absen
(2) ?} length up to 12mm,
less th
L nB; thickness fine stout
)9 poise Curved or deflexed
straight
L) 10) ascending  horizontal

Leaves
®11)" Zength (max.) 3-100m,
less than 2,5cm.

less then 12m,
(3)12)  breadth(max)

more than 1,8cm.

6~18am,

5)  broatess ApaibinLD

at

below middle
() 1y base cuneate rounded
(15 apex acute obtuse
(2316 emarginate

not emarginate
(=317) mucronate

not mucronate.

lor2 several

(e 18; Flowers

(o» 19 equalling or shorter than calyx

longer than calyx

(o 20) glandular glabrous
Calyx

o) 21 length

(4 223 Segments subulate linear

(9)23) Coralla red white

blue or viclet
Lo 21,; glabrous pubescent
(¢)25)  tube tol5um, long

more then l.5mm. long.
[ ) 26) Stamens anthers equalling filaments
shorter than filaments
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Oplonia Ref.
Coll. h‘ri;.a-VI'C}ofl‘N No. 2 1‘25
cle'men ih
JAMAICA  CUBA HISPANTOLA
BAHAMAS ~—
(1] 1) Habit tall low
or or
erect spreading
(3) 2) Internodes less than Smm. long
more than 5mm, long
(1) 3) Hairs present absent
(_r)k} aﬁm long
(ns on two sides

) 6; Spines
12)7 length
) s; thiclmess
(28] poise

¢ "10)

on four sides

esent absent
up to 12mm,

less than 12mm,.

cine stout

Curved. or det‘faxaa
atﬁght

ascending horizontal -

Lesves
(3) 11)—-—1_%—;3523 (max.) 3-10cm,

less than 2,5cm.

less than 12,
(4)12) breadth(max
more than 1.8cm.
6-18mm,
less than 6mm.
{2)13)  broadest on C
et middle
hamsgqmm e
\) 1y, base cun rounded
)15 apex acute cbtuse
(w16 emarginate
not emarginate
(v a1y mucronate
not mucrcng.l:ﬁ
kma; Flowers 1 or 2 several
13)19) Pedicel “equalling or shorter than calyx
K
20) glandular  glabrous
Calyx
(2 21; Tength L o B
(22 segments subulate linear
IS F (2 23) Corolla red white

blue or violet

(» 23

(3 25} tube tol.5mm, Long
more than 4,5mm. long.

pubescent

S’M.ﬂi

glabrous

(2) 26) Stamens anthers equalling filaments

shorter than filaments

Digitize:d by the it flh’stiﬁ}t%“ﬁ)r“BbtaYﬁ@'l@ogﬁmentati&n,,h@.e_
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G
Oplonia Ref.
Coll. E .C. Leonaw{ JNoe 1Ty
kY .
JAMAICA  OUBA mspmom
BAHAMAS e
(1) 1) Habit tall low
or or
erect spreading

(2)2) Internodes

less than 5mm. long )

more than 5am, long

(1) 3) Hairs present absent
("‘l..z short long
(¥)5 on two sides

on four sides
e p es esent absent
2) 7} length up to 12mm,.

less than 12mm,
U)S} thickness fins stout
(1’9)  polse  Curved or deflexed

straight

55 0) 10) ascending horizontal
Leaves

W) L length (max.)

3-10cm,

less than 2,5cm.
less than 12nm,

(3)12)  breadth(max)
more then 1.8cm.
5-1%. &m
less t .
(1113) broadest s e
a e
below middle
1914)  base cuneate rounded
)15)  apex acute obtuse
\» 16 emarginate
not emarginate
) 17) mucronate
not_mucronate
0] 183 Flowers 1l ox 2 several
(2713) Pedicel equ or shorter than calyx
longer than calyx
(2)20) glandular glabrous
Calyx
L 21; length 3-5 rem By
(122 segments subulate linear
(3) 23) Corolla red white
blue or violet
( 24; abrous pubescent
() 25 tube tole5mm, long o A 'Qi

more than leBmm, long.
anthers equalling filaments

€1 26) Stamens

Digitized by the Hunt [figtMe#&for Botanicaéh odRa&htation
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Oplonia Ref,
corl. VALEVR No. 724
JAMAICA  CUBA HISPANIOLA
BAHAMAS e
(/) 1) Habit tall low
or or
eract spreading

332) Internodes less than 5mm. long
more than Smm,_long

(15 3) Hairs present absent
L o ,Ihsho'rb long
55 “'hon two sides

on four sides

(_r)G; Spines present..  absent

L7 length  up to 12mm.
less.than 12mm,

Q) 8; thickness fine s‘t:mt

@9 poise Curved or deflexed
straight
) 10) ascending horizontal

Leaves
(11)" length (max.) 3-10cm.
less than 2,5cm.
less than 12m,
(3)12) breadth(max
more than 1.8cm.

6-18mm.
less than 6mm.
(/)13) broadest &
~&f middle
below middle
L ruu; base cunsate rounded
(215 apex acute obtuse
(2)16 emarginate
not emarginate
L 17) mucronate
not mucronate
o 18; Flowers 1or2 several
12)19) Pedicel equalling or shorter than calyx
longer than calyx
) 20) glandilar  glabrous
Calyx ;
@) 21; Tength L.y Py,
(1)22) segments subulate  linear
(3) 23) Corclla red white
' blue or .violet
(2) 21\\; glabrous  pubescent
(1125 tube tole5mm. long 5‘m95.

more than 4.5mm, long.
(0)26) Stamens  eanthers equalling filaments
shorter than filaments

Digitizeb by the Hu%l‘ggi‘;pw&)r Botanical Documengstion
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Oplonia @ Ref.

coll., EKMAN No. 1653 4
JAMATCA CUBA HISPANIOLA
BAHAMAS
(3} 1) Habit tall low
or or
erect spreading
(12) Internodes less than Smm. long
more than Smms long
(1) 3) Hairs prasent absent
[ short. long
ws on two sides
on four sides
(")6; Spines present . ebsent
7 length  up to 1l2mm:
less than 12mm,
U)S; thickness stout
)9 poise Curved or deflexed
straight
) 10) _escending horizontal

Leaves
(3)11)" Zength (mex.) 3-10cms
less than 2,5cm.

less &
(2) 12) 'breadth(msxi

more than 1,8cm.

6-18mm.
W&n—ﬁm
U)lj} broadest middle
et middle
below middle
(GRTA base cuneate rounded
(215 apex acute cbtuse
()16 emarginate

not emarginate
() 17) mucronate

not mucronate

183 Flowers lor2 several
15) Pedicel equalling or shorter than calyx
longer than celyx
w1l 7 20) glandular glabrous
LT S Calyx
i 21% length
2e segments subulate linear
23) Corolla red white
P blue or viclet
24} glabrous pubescent
25 tube tols5mm. long

more than L.5mm. long.
26) Stamens anthers equalling filaments
shorter than filaments

v s
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Oplonia

&,

Ref,

colls CLEMENTE No. S657

JAMATCA
BAHAMAS

(/) 1) Habit

|2} 2) Internodes

CUBA HISPANIOLA
tall low

or or
erect spreading

less than 5mm. long

more than Smm. long

(1) 3) Hairs present absent
W &4 shor long
(2)5 on two sides
on four sides
(3 6; Spines present absent
(137 length  up to .
less than 12mm,
\L)Sg thickness fine stout
(29 poise Curved or deflexed
ot _straignt /’
1) 1 ascen horizontal .
el Nk 7

(3 11) eggtl_: (

(212)  breadth(
(¥13) broadest
(V14) base
(F15)  apex
(16

[ DL7)

(1118; Flowers
(119) Pedicel
(z20)

Calyx
["21; length
2z segments

J9E( d23) corelia

max, ) 3=10cm,
less than 2,5cm.
less than 12m.
max
more than 1.8cm.
e

1&% [
below middle

at iddle
below middle
cuneate rounded
acute obtuse
emarginate
not_emarginate
mucronate
not mucronate

1o 2 several

equalling or shorter than calyx
longer than cal

glandular 51ahrous

’h:fﬁw*'g m.?j

subulate linear

red white

blue or violet

0z
&2

tube toke5mm, long

glabrous pubescent
“ vnam

more than 4,5mm. long,.

(3326) Stamens

Digitized byphkJuat Institute for BotmtidfigDpcumentation

anthers equalling filaments
shorter than filaments
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Oplonia Ref.
coll. BucH No. |85
JAMATCA CUBA HISPANIOLA
BAHAMAS
(1)1) Habit tall low
or or
erect spreading
(1) 2) Internodes less than 5mm. long
more than Smm, long
(1Y3) Hairs present absent
0 g, short long
(N5 on_two sides
on four sides
f‘Jég Spines present ebsent
(n7 length  up to l2mm.
less than 12mm.
4)) e} thickness fine stout
W9 poise Curved _or deflexed !
0 st: t |
L '[-910) ascending horiszontal
Leaves
(211) length (max.) 3-10cm.
less than 2,5cm.
less than 12m.
€2)12)  breadth(max) ¥
more than 1.8cm.
S-I&IND
less bmm e
L#113) broadest below middle
at  middle
below middle
(1714) Dbase cuneate rounded
(3)15) apex acute cbtuse
5316 emarginate
not_emarginate
@ay) mucronate
not mucronate. .
(63 18; Flowers 1or 2 several
(2119) Pedicel equalling or shorter than calyx
longer than calyx
L 20) glandular glabrous !
Calyx T '
&) 21; Tength 5 v 09, I
(1) £
) 2_2 segments subulate  linear _}”h P“E. .'[l:’!
(2)23) Corclla red white Aostrogpet '05_-
blue or yiolet ins ]
(’3214.} glabrous  pubescent = fr
(2925) tube toks5mm, long S . [‘.

more than lL,5mm. long.
(2) 26) Stamens @nthers equalling filaments
shorter than filaments_

o
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Oplonia Ref.
cou1. PROCTOR 16236
JAMATCA, CUBA HISPANIOLA
BAHAMAS
(/) 1) Habit tall low
or or
erect apreading

{») 2) Internodes less than 5mm. long
more than Smm. long

l(” 32 Hairs present absent
Dk f long
)5 on two sides
on four sides
(1 6) spines present )
Ml C3J7g_g_f_7_u§g§.1_x up tolzm.m
less than 12mm.
i (1) 83 thiclness fine stout
(Y 9 poise Curved or-deflexed
straight
P (3) 10) ascending horizontal
\?"ll) g.sﬁ (max.) 3-10cm,.
less than 12m.
(©12) breadth(max)
more than 1.8cm.
less than 6mm.
(7 13) Dbrosdest tdlow@middle
et middle
below middle
®14) base cuneate rounded
1215 apex acute obtuse
W 16 emarginate
not emarginate
C» 17) mucronate

(1) 18) Flowers lor2

not mucronate
pwiadellic vl

Sseveral

(=) 19) Pedicel equalling or shorter than calyx
longer than calyx
(1) 20) glanduler glabrous
Calyx
(4’ 21) ~ Zength B Oy
()22 segments subulate linear
(1) 23) Corclla  red white
blue or violet
() 214.} glabrous pubescent
1) 25 tube tol.5mm. long

(2) 26) Stamens

Digitized by the Hunt Institute for Botanical Documentaitt
C lowstndon ;

more than L4, bmm. long. % - p"s
anthers squalling filaments
shorter than filaments
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o
Coll. SCHOM® URE K
JAMATICA CUBA
BAHAMAS
(/) 1) Habit tall
or
erect

(1) 2) Internodes

&37
Ref,
No.

le7
HISPANIOLA

low

or
spreading

less than 5mm. long
more than Smm. 1ong

(1) 3) Hairs absent
(N short 1
)5 on two sides
on_four sides
(1)6) spines present absent
h,)?; length up to 12mm,
W 3; thickness fine stout
(no poise Curyed or deflexed
straight
HSF » (910) ascending . horizontal

Leaves
(2) 11) ZIength (max.) 3-10cm.
less than 2,5cnm.

less than 12m,
(3)12) breadth(max
more than 1,8cm,
6-18mm,
less t .
() 13)  broadest &4 e
et middle
below middle
W1L) base cuneate rounded
G115 apex acute obtuse
16 emarginate
not_emarginate
17) mucronate
not mucropate
(/’18; Flowers lor2 several
J19) Pedicel equall or shorfer than calyx
longer than calyx
) 20) glandular glabrous
Cealyx
)2 " Lengtn 4 e Loy
(1)22 segments subu;sgte linear
A F (#8)23) Corclla red white
blue or violet
(@) 24; glabrous pubescent
| 325 tube tol.5mm. long
more than 4,5mm, long, 7 v Loy

( 2) 26) Stamens

anthers equalling filaments

shorter th.s.n filaments 3

6!"1

Spinose E .
Digitized by the et nstitute for Botanical ]g&cumentatlon
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Oplonia Ref.

con. STEARN No. 486G
JAMAICA  CUBA HISPANIOLA
BAHAMAS
{1y 1) Habit tall low
or or
erect spreading

(2) 2) Internocdes 1less than 5mm. long
more than 5Smm. long

(N 3) Hairs present. absent
1 short long
s on two sides

on four sides
(Uﬁg Spines esent absent
7 dength  up to 12mm,

less than 12mm.
(n 3; thiclmess Pine  stout

9 poise Curved or deflexed
atraight
(1) 10) ascending horizontal

..L._
(3/11) length (max.) 3-10cm.
1ass than 2, 5om,
(3)12) 'braad.th(max)
more then 1,8cm.
5-13@1.
less than 6mm.
()13) Dbroadest

at middle
below middle
11y base cuneate = rounded
(3115 apex acute obtuse
)16 emarginate
not emerginate
(J17) mucronate
not _mucronate
lr?:f.ag Flowers 1lor2 several
(+719) Pedicel equalling or shorter then calyx
longer, than calyx
(2} 20) glandular glabrouu
Celyx
D) itk L aee, nﬁ
(a2 segments subulate linear
W 2'5) Corolla red white
blue or violet
(G 2&; glabrous  pubescent
(25 tube tols5mm. long e

more than 4. 5mm. long. 3w

(3)26) Stemens  anthers equalling filaments
shorter than filaments

A
Digitized by thsifﬂﬁzﬁlt&ncﬁtutefm.&qtaa,ifaLQpcumerf’tgti'on




e e

(0

Oplonia Ref,
Coll, WRiGHT No. 3567
—_
JAMATCA CUBA HISPANIOLA
BAHAMAS
(1) 1) Hebit tall low
or or
erect spreading
(>)2) Internodes 1ess than 5mm, long
more than Smm, long
0)3) Hairs present absent
& 45 a1 $Eorh long
)5 Wwo sides
on four sides
U’S}' Spines esent absent
e = "
ass &
(»8 thickness fine stout
(a7 9; poise Curved or deflexed
straight
(> 10) ascen horizontal
Leaves
(311)  length (max.) 3-l0cm.

less than 2,5cm.
less than 12m,
i

(3/12) breadth(max
more than 1.8ca.
6-18mm,
less than 6mm
(P13) broadest & e
et middle
below middle
(P1y base cuneate rounded
()15 apex acute obtuse
(216 emarginate
not emar, inate
(OB mucronate
not mucronate
U’l&; Flowers 1lor2 several
19) Pedicel equalling or shorter than calyx
longer than calyx
(3)20) glandular glabrous
Calyx
(o1 g Tenott: 2 Doy
(22 segments subulate  linear
(323) corolla red white
blue or vioclet
( J-Jaug glabrous pubescent
{125 tube tok5mm., long

(2)26) Stamens

Digitized by the BRtht Fbti
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Oplonin @ Ref.

Coll. CLEMENTE ve. Soiy

JAMAICA CUBA HISPANIOLA
BAHAMAS
1) Habit tall low
or or
eract spreading

2) Internodes less than 5mm, long
more than 5mm, long

Si Hairs present absent
L short long
5 on two sides

on four sides
6; Spines esent absent
7 length  up to

less than 12mm.
8; thickness fine tou.t
9 poise Curved or deflexe
straight

10) ascending  horizontal

Leaves
11)” Zlength (max.) 3-10cm.
less than 2,5co.
less than 12m.
12) breadth(max
more than 1.8cm.

6-18mm;

less than bmm.
13) ©brosdest below middle

at middle

below middle
14) |Dbase cuneate  rounded
15 apex acute c’btuse
15 emarginate

not emar; te
17) mucronate

not mucronate
18; Flowers 1or2 several
19) Pedicel squalling or shorter than calyx

longer than calyx
20) glendular glabrous

21;%?’11 '-i-nm-‘e"‘_\

22 segments subulate ~ linear
23) Corclla  red white
; blue or violet
24; glabrous pubescent
25 tube tole5mm. long
[ more than 4,5mm. long. 7.'“03'
26) Stamens anthers equalling filaments

shorter than filaments

Digitized by the Hun?[n\éqtufe for Botanical “ocumeé\tatlon
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Oplonia Ref,
conl. STEARN No. L-55
JAMAICA  CUBA HISPANTOLA
BAHAMAS
1) Habit tall low
or or
erect spreading
2) Internodes less than Smm. long
more_than Som. long
3) Hairs present absent
ki sﬁm long
5 on two sides
on _four sides
6; Spines present absent
7 length  up to 12mm.

leas than 12mm,.
3; thickness Fine stout

poise Curved or deflexed

st t
10) asc horizontal

less then 6mms
13) ©broadest bBovemiddle

at middle
below middle
14 base cuneate rounded
15 apex acute obtuse
16 emarginate
not emarginate
17) mucronate
not mucronate
18; Flowers l oz- 2 several
19) Pedicel iﬁr shorter than calyx
longer
20) glandular glabroua
Calyx
21; Tength 2.5 by
22 Segments subulate linear
23) Corclla red white
blue or violet
2&; glebrous  pubescent. .
25 tube tols5mm. long

more than 4.5mm. long. 3 v
26) Stamens anthers equalling filaments
shorter than filaments

~
Digitized by the Hugg lnsritute ,ﬁg;ﬁ%n&@,@,‘ocumenstatlon L3
n"M




T —————————

C

Oplonia
coll. PRocTOR No. @83Q
JAMAICA  CUBA HISPANIOLA
BAHAMAS (( Buclth Caitos)
1) Habit tall low
or or
erect spreading

2) Internodes 3 1 mm, long

more than 5mms long

3) Hairs present absent

4 short ~  long

5 on two sides
on four sides

6; Spines esent absent

i length up to 12mm.
less t 12mm.

8; thickness fine stou

9 poise Curved or deflexed

- straight
ALF ~<0) ((escending  horizontal )
Leaves

11) Zlength (max.) 3-10cm.
less than 2,5cm.
less than 12m.

12) breadth(max
more than l.8cm.
6-18mm,
less than 6mm.

13) ©broadest below middie
et middle
below middle

14 base cuneate rounded

35 apex acute cbiuse

16 emarginate
not_emarginate

17) mucronate
not mucronate

lBg Flowers lor?2 sever

15) Pedicel equalling or shorter than calyx
longer than cal

44 fF—20) ( glEﬁ‘&'ui’Er‘”“gi“égiaus )
Cal

21; length datdel

22 segments subulate linear

23) Corolla red white

. blue or violet
Lh 21,; { glabrous pixbescent)
& 25 tube tols5mm. long

more than L.Jmm. long. :
26) Stamens anthers equalling filaments
shorter then filaments
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Oplonia Ref,
coll. STEARN No. qug
JAMAICA ~ CUBA HISPANIOLA
BAHAMAS
1) Habit tall low
or or
eract Bpreading
2) Internodes less than Smm. long
more than Smm..long
3) Hairs present absent
b short long
5 d
on four sides
6; Spines present absent
7)  length  up to 12mm,

less than 12mm.
a; thickness fine stout

9 poise Curved or deflexed
straight
10) escending. horizontal

Leaves
11) length (max.) 3-1lOcm.
less than 2,5cm.

less th t
12) breadth(max)

more than 1,8cm.

6-18mm,
13) ©broadest below middle

at middle

below middle
14 base rounded
15 apex acute obtuse
16 emarginate

not emarginate
17) muoronate

not mucronate
lBg Flowers 1l or 2 several
19) Pedicel ‘equalling or shorter than calyx

longer than calyx
20) glandular glabrous

Calyx
213 ] efith 22 o, long
22 segmenta subulat linear
23) Corclla red white
; blue or violet

21..; glabrous pubescent
25 tube tol5mm, long

more than 4.5mm. long.

26) Stamens anthers equalling filaments 4
shorter than filaments
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Oplonia O Ref.

OLE No. G443
JAMAICA CUBA HISPANIOLA
BAHAMAS PERL
(H1) Habit tall low
or or
erect spreading
(+'2) Internodes less than 5mm. long
more than 5mm, long
11)3) Hairs Present absent
[ short long
@5 on two sides
on_f es
@6; Spines present absent
7 length up to 12mm.
less than 12mm.
m_sbag thickness fine stout
(39 poise Curved or deflexed
straight
F710) ascending horizontal
)Leaven ( )
11 length (max. 3-10cm.
less than 2.5cm.

less than 12m.
12) breadth(max)

more than 1.,8cm.

less th;n 6mm.
13)  ©broadest kdowPniddle

at middle
below middle
14 base cuneate
15 apex acute obtuse
16 emarginate
not emarginate
17) mucronate
ot Sl
18) Flowers lor2 several
19) Pedicel equalling or shorter than calyx
longer than calyx
20) glendular  glabrous
Calyx
21 length 5 v
22 segments subulate linear
23) Corolla red white I
blue or violet k
21;; glabrous  pubescent . B, % I
25) tube tok.Smm, long 2 5 l'l

more than l,5mm. long.
26) Stamens anthers equalling filaments
shorter than filaments

R
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OPLONIA DATA STEARN

Jamaice

Cuba
Hispaniola
Bahamas
Virgin Islands
Antigus

St. Vincent
Peru

1. GEQGRAPHY

=] O A LB e

tall or erect
low or spresding

II.  HABIT

L

III. INTERNODES 1 less than 5 mm,
2 more than 5 mm,

IV.  HAIRS 1 present
& absent ih

short
long
not logical (hairs absent)

B

2 sides
4 sides
not logical (hairs absent)

N HAIRS

Lo

VII. SPINES present

sbsent

Lo

VIII. SPINES up to 12 mm.
less than 12 mm.

not logical(spines sbzent)

WO e

IX. SPINES fine
stout

not logical(spines obsent)

W e

X. SPINES curved

etraight

not logicel(spines absent)
variasble(curved, deflexed

or straight)

B B e

1. SPINES sscending

horizontal

not logical(no spines)
veriable(sscending& horizontal)
not logicel(curved or deflexed) Il

U b B e

Digitized by the Hunt Institute for Botanical Documentation



OPLONIA DATA
-2 =
XII., LEAF LENGTH 1
:
XIII. LEAF BREADTH 1
s
XIV, LEAF BROADEST 1
3
xv. LEAF BASE 1
2
XVI. LEAF APEX 1
2
XVII. LEAF 1
2
XVIII. LEAF 1
2
XIX. FLOWER NO. 1
2
XX, PEDICEL 1
2
XXI. PEDICAL SURFACE ;
XXII. CALYX LENGTH ;
XXIII. SEGMENTS ;
XXIV, COROLLA COLCR 1
3
XXV. COROLLA SIRFACE 1
2

STEARN

3 - 10 cm,
less than 2.5 cm,
less then 12 cm,

more than 1.8 cm.
6 = 18 mm.
less than 6 mm.

above middle
at middle
below middle

cuneate
rounded

scute
obtuse

emarginate
not emarginate

mucronate
not mucronate

1ex @
seversl

equalling or shorter
thean calyx
longer than calyx

glsodular
glabrous

less than or equal to 3.5 mm,
greater than 3.5 mm,

subulate
linear

red
white
blue or viclet

glabrous
pubescent
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OPLONIA DATA STEARN

Jamaica

Cuba
Hispaniola
Bahamas
Virgin Islands
Antigua

St. Vincent
Peru

I, GECGRAPHY

WA WM

11. HABIT tall or erect

low or spreading

b =

II11. INTERNODES 2 less than 5 mm.
2 more than 5 mm,

IV. HAIRS 1 present
2 absent

N HAIRS short

long

not logical (hairs absent)

Wk

2 sides
4 sides
not logical (hairs absent)

VI. HAIRS

LA

VII. SPINES 3} present
) absent

VIII. SPINES up to 12 mm.

less than 12 mm.

not logical(spines absent)

Lo S ]

Ix. SPINES fine
stout

not logical(spines sbsent)

[P

X, SPINES curved

straight

not logical(spines absent)
variable(curved, deflexed

or straight)

B LD B

XI. SPINES ascending

horizontal

not logical(no spines)
variable(ascending& horizontal)

not logical(curved or deflexed)

(X S PR R

Digitized by the Hunt Institute for Botanical Documentation




OPLONIA DATA

XII. LEAF LENGTH

XIII. LEAF BREADTH

X1V, LEAF BROADEST

Xv. LEAF BASE

XVI. LEAF APEX

XVII, LEAF

XVIIT. LEAF

XIX., FLOWER NO.

XX, PEDICEL

XXI. PEDICAL SURFACE

XXII., CALYX LENGTH

XXIII. SEGMENTS

XX1V, COCROLLA COLOR

XXV, CCOROLLA SURFACE

& Blim

LA S =

(R SR

STEARN

3 - 10 cm.,
less than 2.5 cm.
leses than 12 cm.

more than 1.8 cm,
6 - 15 mm,
less than 6 mm.

above middle
at middle
below middle

cuneate
rounded

acute
obtuse

emarginate
not emarginate

mucronate
not mucronate

Liorig
several

equalling or shorter
than calyx
longer than calyx

glandular
glabrous

less than or equal to 3.5 mm.
greater than 3.5 mm.

subulate
linear

red
white
blue or violet

glabrous
pubescent

Digitized by the Hunt Institute for Botanical Documentation




OPLONIA DATA STEARN
Wi -

XXVI. COROLLA TUBE LENGTH 1 less than or equal to 4.5 mm,
2 more than 4.5 mm.

anthers equalling filaments
shorter than filaments
longer than filaments

XXVII. STAMENS

(20 S
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