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~ Taxonomy Laboratory

July 6, 1966

Miss Beryl Robichaud
Vice President

McOraw-Hill, Inc,

Hightstown, N.J. 08520

Dear }Miss Robichaud:

~ Dr. Rogers has left for lexico, However, August 4 does mot

appear to conflict with anything, so we will expect you.
Sincerely,

[ m“" s. ﬂﬂﬂm
Professor of Botany

.
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HSFich
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= Taxonomy Laboratory

July 6, 1966
Miss Anna M, Lee
Departmsnt of Biostatistics ) Re: Letter to Dr. D. J. Rogers
School of Public Health New York Botanical Carden
| The University of Michigan June 27, 1966
i Ann Arbor, Michigan 48104

_.' Dear Miss Leet

= The program you are referring to is available through IEM. The
£ d is available through the title "A taxonomy program for the IBM T0L"
produced by T, T, Tanimoto and Robert A, Loomis. The program deck is
k% also available through the IEM Applications Library at 590 Madison ive.,
- New York 22, N.Y.

Our own laboratory has since abandoned this approach. Though the infor-
i mation provided by the concept was an improvement on what had been pre-
viously available, the biological premises wers too restrictive and the
mathematical definitions inadequate biologically., We have written a new
program for the analysis of characters using the information theory
base employed in the former program but with an entirely differsnt base
of definition, This program at present is being debugged for the IEM
7044 and TO9k.

As & clustering program, we are using a computer program based on graph
theory——ea relatively new, 10 to 15 years or so, math discipline—and find
it far more satisfactory for developing classifications than the original
Rogers-Tanimoto program you referred to, Unfortunately, we do not have
listings and program decks available yet, though it has been debugged
and is running on the IBM 7044 and 7094. If you are interested in this
program, write Dr. Rogers toward the end of July as he will be in Mexico
until then (but see Systematic Zoology 151 59-69k

You will have noticed from the above letterhead that we have moved from

the New York Botanical Garden. Any future correspondence should be sent
here to the Taxonomy Laboratory.

Sincerely,

Henry S. Fleming
Professor of Botany
(Aesistant to Dr. D. J. Rogers)

HSF1ch
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- Taxonomy Laboratory

July 1, 1966
Dr. Hugh Cutler
Missouri Garden
St. louis, Mo,
Dear Hugh:

I am enclosing a key, I am unable to discover a lock in Colorado

that will accept it, There is just a chance that it belongs to you,
though the morning Mary and I left, I thought I had left it on the
dresser.

Dave just left for a few weeks in Mexico, You guessed it—he is
after more Manihot specimens.

He and I have said several times that we would try to make your
annual systematic symposium this year. My recollection is that it
occurs in October. If you can spare the time, would you drop me a
line giving the details of the symposium?

Tell Marion instead of joy riding down a flooding Missouri River,
why doesn't she get you to come out here with it and we'll give
you a nice plece of dry foothill praire to set it up in. Come out
anyhow and we'll show you some mountains, Sometime we should go
down the river through Dinosaur National Park.

Best to Marion and the best from Mary.

Sincerely,
Henry S. Fleming
Professor of Botany
HSFich
g-_-;nvCa .
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- Texonomy Laboratory

July 6, 1966

Dear Mr, Freytag:

Dr, Rogers left for Mexico July 1 in search of more Manihot.
!hupmtonbmmmdt!umdormmﬂnmm
lotter of June 30, 1966 as soon as possible thereafter.

Sincerely, : \

(1rs.) Cleo Hepworth
Secretary

'|
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= Taxonomy Laboratory

July 6, 1966

Mr, S. H. Solmer

Botany Department
The University of Tennessee
Knoxville, Tennesses 37916

Dear Sy: )

Dave has left for Mexico to collect Manihot, We used to have a
chap further south who had a very bright future and was working on a
very small segregate of Manihot, a species M, ssculents, I believe.
However, he has fallen by the wayside and will or has come to a very
Sticky end.

I do hope he does not confuse Juncus with Junco but it would be
exciting if he did. Dave will be back near the end of the month.

SRy

Y

Sincerely,
}_
5 Henry S. Fleming
Professor of Botany
HSFich
.
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- Taxonomy Laboratory
July 8, 1966

Dr. Herman Goldstine

International Business Machines Corporation
Yorktown Heights Research Center

Yorktown Heights, New York

Dear Dr. Goldstine:

Enclosed herewith are flowcharts and documentation for our Similarity-
ummmm,.mcimmormmmwrm
classification

We are sending you these documents as a sort of progress report for the
grant made to us by IBM, These, with other necessary documentation, will
be submitted to the SHARE library for their acceptance,

Without too much self-admiration, I must say that the Similari

Program sent here cames closest to meeting the needs of life scientists of
any we have encountered. A mumber of applications
collaboration, have proved that this package comes closest to satisfaction
of the biologists of any such methodology. The number of new inaights
provided by this program into complex biological data is rather remarkable,
and we are still finding new interpretations made possible by this method.

As you might have anticipated, we have not progressed as far as we had
hoped to in this year's operation. The usual problems faced us—a bigger
problem than we anticipated; unfamiliarity with computer mﬂguntinnc;
modifications made necessary by apparent errors and inefficiencies in

the original program, ete. Our biggest delay occurred as a result of
Western Data Processing Center's switch-over to a new direct coupling

of Colorado, Boulder, where we received the best service that we have
ever had. I must say that it was a pleasure to work with a whole oper-
ating staff, from manager down, that really knew their hardware and so.
ware,

Hopefully, the Western Data Processing Center is back in action, and we

expect to continue with the remaining parts of our work through the tele-
processing unit on the 7094 in los Angeles. We will continue there until
aboutthiatiunutynrwbunnbpcbohlﬂimtﬂlsda}&/um
campus., Again, because we have some of our work in assembly languags, we
will have conversion problems, but these may not be as serious as we

presently anticipate.

T

s
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Dr. Herman Goldstine -2 - July 8, 1966

The largest remaining tasks in converting to FORTRAN IV involve pro-

grams labelled as "character analysis" and satellite programs for the
cluster analysis. The satellite programs are for printing a graph of
the results, and for discovering the minimum similarities within any

cluster. We also hope to discover some means to program the printing
routines for drawing sub-graphs, but the complexities and uncertain-

ties to be found in this process have made it impossible to see how to
set up a flowchart.

¥ Tied in with classification is a large number of problems in informa-
tion retrieval. Since biological classifiers have been uaing certain
information retrieval systems set up on an intuitive basis, we hope to
extract from them models which will be compatible for computers, The
copying of past methods in other classificatory processes for computer
programs has paid off in our clustering methodologies. It may pay off
for information retrieval, and we feel this is our next set of objectives.

I trust that the enclosures are informative and useful, Flease fesl free
to ask any questions regarding the concepts or program,.

Sincerely,

David J. Logers
Professor of Botany

& DJR:ch
; Enc,
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- Taxonomy Laboratory

July 11, 1966

Dr, Jerry S. Kidd

Program Director for

Special Projects Program

Office of Science Information Service
National Science Foundation
Washington, D.C. 20550

Dear Dr. Kidd:

Dr. Rogers is at the present time on a collscting trip to
Mexdco. I expect he will be away till near the end of July.

However, the end of August, specifically the week of the
29th of August, will be reserved for you, When
of your plans, E.T.A. Denver, etec,, let us know
to meet you at the airport.

We are looking forward to seeing you.

Sincerely,

Henry S.
Professor of Botany

HSFich
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July 21, 1966
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Best to everybody,

David J. Rogers

Professor of Botany

Sincerely,

DJRich

Eﬁ- Digitized by the Hunt Institute for Botanical Documentation
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=~ Taxonomy Laboratory

July 21, 1966

Dear Mr, Camara~Hernandez:

:mmmwwm obtaining travel funds :
for the International Congress of /mericenists. I wonder if have
had any success at mmmmwm Com—

mittee of 'm Wmmmuupl:to
mt ;
Sincerely yours,

David J. Rogers

Professor of Botany

. Digitized by the Hunt Institute for Botanical Documentation * J




- Taxonomy Laboratory

July 21, 1966

Dr., Ilewsllya H. Colinvaux
Botany and Plant Pathology
College of Biological Sclences
The Chic State University
Columbus, Chio 43210

Dear Llewellya:

It wes good to hear from you in your letter of the first. I
ghould have answered sooner but I am just back from Mexlco.

I would like to suggest the following as a procedure for us

with regard to . e have developed a complstely new computer

program for cl of organisms which we find to be mch more

satisfactory than the cne we had used earlier on your data. I am
enclosing a reprint of an article which describes this new method- e
ology, at lsast as far as the biclogical aspects of the program are |
concerned, This method gives much clearer pictures of the structure

and hierachical organization than we got with the other program, and
you cen now get a much better idea of the inner relations between
your speciss and subspecific categories than we ever had before, With
this in mind, would it not be & good iden to put all of the species
‘data onto cards, run it through this program, and then you would have
an overall interrelationship between each of the entities which you
wish to recognizeg

We have also become 2 bit more sophisticated on the methoed of
use of characters and how to set up the characters. e can now coms
a 1ittle closer to reflecting the taxconomist's desires and thoughts
about the characters that he uses, and I think that it would be !
» interesting to go back and do the whole thing again. This is not to
! suggest that the work thet has already been done in coding up the
e species that you had elready wrapped up in the monograph need to be
2 completely recoded. The characters as they were set up can still be
¥ : used, but the way they are set up can be modified to fit the new con-
ditions, It is probably the case that you have had an opportunity o
discover that the characters as we use them need some sort of modifi-
cation, however, We no longer use the Port-i-Punch coding device
or recording device because it is too much difficulty. We just use a2
standard card format input that I will show you if you care to go
ahsad with this. The advantage is to this process is that you can go
to the mew species or new material that you have and incorporate

Digitized by the Hunt Institute for Botanical Documentation
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whatever data is availsble on them in the same menner and mumn it right
through, I would suggest that the whole process should not take very
long because you can probably Jjust go to the new material rether quickly,

Unfortunately, we can no longer code the data for the spacimens

t we are asking all of our collaborators
to do for themselves, i/hat we will do is to provide you with aid in
setting up the characteristics and punching the cards, and running the
program. After the program is run, we can suggest a msthod of inter-
pretation that should be put upon it. If you are interested in this
process, wo will be glad to go shead on that basis. I certainly hope
Jou are because we have a warm spot in our heart for Halimeda, We ere
looking forward to having your affirmative reply.

Eincerely,

David J. Hogers
Professor of Botany

~ DJRich £
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Dear Dr. Stout:

Iammmummmmpwmmm,
"Plant science research strength in American universities, 1965-1975."

:
;
i

ities of plant classification at thi
mumber of young Ph.D.s and graduate students around the country
vitally interested in methodologies dealing with the computers.

Since this is the case, there should have been some reflection in
your survey of a greatly increased need for computers, and therefore,
a vast expenditure of funds to put computers in several taxonomic
centers in the country. The types of computer hardware needed for plant
classification is not the small core, small memory computer but the very
largest computer with the greatest speed and storage capacity. These
pjnu-otoquimtmuthepriuruy\mderthnmmlorthoummin
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Dr. Perry R, Stout =2 July 25, 1966

rather than to be a university-centered camputer, that is, the
responsibility and control and use of these computers will be for
alons with only secondary utilization by such people as mat ticians,
ete. The cost of the computer centers is astronomical as

(that is, astronomical in terms of biclogical expenditure), But their
application is such that the quantum jumps to be made in taxonomy as a
result of their use will certainly justify their cost.

seems to me that it is critical to add an addendum to your paper,

in a subsequent issue of BioScience which helps to show this need.
Iwo be glad to work with you to help flesh cut the information about
the needs for computers and classification, and also to point out in such
& paper the new direction that taxonomy inevitably has to take.

I am looking forward to having your comments on this letter,
Sincerely yours,

B

David J. Rogers
Professor of Botany

DJR:chh
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- Taxonomy Laboratory

July 25, 1966

Dr. Robert Thacker

I should like to determine if ONR supports summer institutes or
intensive short courses. We would like to offer about a 3-week
intensive program here at Colorado State University on the use of
computers in biological classifications. We think thers are probably
a number of interested workers around the country who could profit by

If ONR has a program for sponsoring such activities, would you
please send me the necessary literature? I will be looking forward
hearing from you.

g

Sincerely yours,

David J. Rogers
Professor of Botany

DJR:ch

Digitized by the Hunt Institute for Botanical Documentation
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- Taxonomy Laboratory

July 26, 1966
P=5=F Inc.
Box 392
Pottstown, Pennsylvania 19464
Gentlemen:

Can you supply materials for map backing similar to the enclosed
sample in pileces sized 46" wide by approximately 110" long? We are
specifically interested in pleces large enough to mount maps whose
dimensions are 46" x 35". Flease quote prices if available.

Sincerely yours,

David J. Rogers
Professor of Botany

DJR:ch
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- Taxonomy Laboratory

July 26, 1966

Dr, Julian A, Steyermark
Instituto Botanico

Apartado 2156
Caracas, Venezuela
Dear Julian:
Thanks for your lstter of the 6th indicating your willingness to
may

serve as a consultant on the Cinchona work, If I
recommend consultant's fee at the rate of $100 per day plus per diem

David J. Rogers
Professor of Botany

DJRich

Digitized by the Hunt Institute for Botanical Documentation



= Taxcnomy Laboratory
July 27, 1966

Dr. P. F. Knowles
Agronomy Department
University of California
Davis, California 95616

Dear Paul:

When I returned I found a letter that you had written suggesting
places to stay at Pullman, ete. I had

day meeting at Pullman, as I had wanted to
University which was on the way, but thanks for your thoughts.

Eaclondisacopyo{ogg.;’mm. You will notice a
total of 15 characters, K+, K, X/, etc. The majority of ths characters
have states which are mutually exclusive, In other words, we can record
a simpls "yes" or "no", "present" or "absent" for at least one state of
a particular character for each specimen, All characters in the M,
esculenta list that have no value given for N and k or are not accom-
panied by a matrix such as character K5 are of this type. The character
"leaf color" in your C. t., which just off hand I would divide into
(1) and (2) dark green, or the character "early inflorescence
color" (1) yellow or (2) yellow orange, I should consider as of this
type.

Those characters that have a value to the right of the states given
to k and N are characters in which states are not considered as
mutually exclusive, In character K<, "color of stem”, the value, K =1,
signifies that specimens possessing states that are adjacent in the
will not be considered as completely dissimilar, In the instance of K<,
a plant that has a silver stem will be considersd slightly more than
half similar to a plant with a silver~brown stem but will be completely
dissimilar to a plant that has a brown or yellow stem. You will notice
that states 3 and 4 have no assigned state. One of these states is
recundant at the moment and was included for private reasons which do
not concern us at the moment. One null state, state 3, is sufficient so
that & specimen which has silver-brown stems will not be considered at
all similar to a specimen with brown stems. Your character "spinyness
of leaves" could qualify for this type of coding. My feeling is that
plants with only an apical spine should be separated from those with few
spines or moderately spined, Thus:
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Dr. P. F. Enowles -2 - July 27, 1966

1. apical spine
2. 0
3. few spines K=1
4, moderately spined

ete.

In other words, I suppose I hypotlesise that the apical spine is
under different genetie control than the other spines.

The symbol, N, refers to the number of states that are to be con-
sidered as ordered, lNotice character X6. The symbol k = 1 means that
neighboring states are to reflect some similarity and N = 2 will restrict
the states that can exhibit this similarity to the first two states.
Namely, those plante that have slightly or moderately raised scars will
be considered as somewhat similar, but plants with smooth or very large
scars will be completely different from these slightly or moderately
raised scared plants and also completely different from each other.

The third type of modification possible is for characters that are
not composed of states that are continuous or orderable. They can be
called reticulate characters. Character K of M. e is of this
type. The matrix gives the computer (as a look-up table) the degree of

branched at the top (state 1) but completely unsimilar to a plant that

is branched at top, 3/4, 1/2, 1/L (state 15), and so forth, I am not

suggesting that your character in C. t. be set up in this fashion. That
is & decision that you will have to make. As & matter of did

not get an intuitive feeling for the justification for

up in 1/5s but again it must be considered that I do not kmow your
material.

Note characters in M. esculenta, K’ and K20, State 4 in both of
these characters is titled "logicel." The logical state is used in

This character must
contain a logical state for the coding of plants that do not have sepals.
It is meaningful information that we cannot asslgn a state of shape to
quently, important to assign
a state for the containment of this information., I consider that the
coloring of the matured flowers of your plants might qualify for this
type of treatment. In other words, in a character concerned with faded
flowers, the colors of those plants coded for in a previous character
"eolor of fresh inflorescence”, yellow flowers, should have a logical
state for coding those plants that have yellow-orange flowers when fresh,

i
:
|
¥
i
;e

At all events, if any of the sbove seems confusing, we will go over
it when you visit us in August., We can also inform you about the theo-
retical basis for what we are doing and the nature of the computer output.
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Dr. P, F. Enowles -3 - sz'f,lm

The important consideration at the moment is to have a list of the
characters and probable states to talk over, e will do the card
punching for you from data sheets which we will supply and inform
you how to fill
Ir
t

g

Sincerely,
Henry S. Fleming
Assoe, Prof, of Botany
HSFieh
m-
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(To BIOLOGICAL ABSTRACTS - Phyllis V. Parkins - July 28, 1966)

FPlease note: After surveying this list, I find it meaningless for me to
attach a ranking to these words which has many significance.

If for the sake of the project it is essential that a ranking be given,
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(Continued on attached page)

GENERAL TERMS STNONTMS
quantitative taxonomy
“Nmeri.cal taxonomy (Cerman = numerische taxonomis), taximstrics,

computer classification, automatic classification,

Quantitative clessification, quantitative systematics, biometric
classification, statistical taxonomy.

Any mathematical designation coupled with classification, sys-
tematics, or taxonomy, i.e., graph theory, information theory,
factor analysis, principal component analysis, iterative tech-
niques, partitioning, ete.

Classification models.

Pattern analysis and/or recognition.

Phenetic classification.

Non-Linnean classification.

Adansonian methods, (also include search for Adanson).

Madical classification and/or diagnosis,

Hierarchical classification (non-hierarchical classification).

Clustering techniques for classification
Iterative technicgues for cluster analysis; several statistical

terns apply, i.e., multivariate analysis, principal component
linkage enalysis, factor analysis, multidimensional analysis, etc.

Plus other mathematical disciplines.

(Continued on attached page)
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GENERAL TERMS SINONTHE
Similarity measure
4 m:m:o functions, correlation coefficients, Pearson-lse
regression coefficients, simple matching coefficients.
Characte:
g mmmmn operatore, character coding, bionumeric codes,
weighted and/or umweighted characters.
Evolution models and computer programs
« cladistics
2, phylogenetic g
3, branching sequences in phylogeny
L. ground-plans

programs with computers
e Identification routines.

Mumerical representation.

Wummmdm-wmuwxmmuw.

Bocks or articles entitled "Use of computers in"

a., biology

b. anthropology
c. soclology

d. psychology
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- Taxonomy Laboratory
July 28, 1966

Dr, Theodore J. Crovello
Department of Entomology
The University of Kansas
Lawrence, Kansas 66045

Dear Ted:

Under separate cover I am returning your thesis. I have made
some comments both in the margin and on pleces of paper along with it.
You can take these for what they are worth. They are my opinion based
on our experiences in this field.

M¥ost of these comments are intended to try to sharpen up our !
language and what must be done in order to bring the whole bit of mathe- !
matical models and the science of taxonomy up to a more scientific level.
When one embarks upon the process of employing mathematics and computers
in any field, one is obligated to express one's self in such a way that
mathematiclans as well as biologists can understand the meaning, Under
these circumstances, unless you follow procedures given in mathematics,
that is, the statement of premise, the establishment of rules, the die-
cussion and certainty and the certainty that the rules used do not contain |
any 1llogical process, you will not succeed in the discussion. I kmow, |
I have had this difficulty myself., Our training as taxonomists does not |
give us any of the precision required for this field, nor, unfortunately,
do courses labelled as biostatistics do it either, It apparently takes '
more training and more disciplining in the mathematical field itself then
wa can expect to have, It is for reasons such as this that I personally
have employed mathematiclans trained broadly in that discipline rather
than to try to wrap up the needed mathematics myself. I find that being
a taxonomic botanist is a full-time occupation and requiws the best
efforts of my part to understand what is going on mathematically but to
insist that the mathematician do the mathematics only after he and I
thoroughly understand what is wanted.

It is clear, I think, from my little comments that I am trying to
get across an attitude that I think we must assume if we are to get any
kind of models to work for us and any kind of computer programs., Really
when it comes down to it, many of the problems deal with the identifying
pleces of information which we frequently refer to as characters and
character states, These problems of characters and character states are
not new. They have been with us for years and years and years. I think
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Dr. Theodore J. Crovello -2 - July 28, 1966

it is time that we recognized that a character is strictly a construct

in the mind of the biologist and has very little significance from the
standpoint of the blology of the plant itself. Thls refers to any
classification, not only those in which we try to get a computer to

make the necessary comparisons for us, or whether we. are doing a strictly
19th-century, straight forward classification as perhaps Ase Gray may
have done it.

Although I still feel that we are doing ploneering work in helping
the science to grow, I have lost, as can

good useful computer programs—lI think there

DJR:ch
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= Texonomy Laboratory

August 31, 1966

Miss Margaret N. Eccles

Production Editor

Seisntific Book Department
APPLETON-CENTURY~CROFTS

Division of Meredith Publishing company

L4O Park Avenue South
New York, N.Y. 10016

Dear Miss Eccles:

Enclosed herewlth is the corrected galley for our chapter "Use
of Computers in the Study of Taxonomy and Evolution." It is a nice
clean galley which we appreciate. Only one or two modifications
were required in the body of the galley.

Unfortunately, we goofed in this office on the reference list
submitted with the original manuscript. Apparently we sent in one
of the earliest manuscript reference lists rather than the final
one which included all of the references, because we had to insert

_ seven new references to make the reference list comply with the

citations in the text. I judged it better to type an entirely new
set of references rather than to try to insert them. These, I
believe, conform to your style and are complete. I apologize for
this error on my part and I trust it will not cause too much diffi-
culty for you.

The figure which you requested that we modify has been modified,
and I believe that the new copy of that

David J, Rogers
“ Professor of Botany

DJR:ch
mc.
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- Taxonomy Laboratory
August 31, 1966

Mr, Harold K. Voris
Division of Reptiles
Chicago Natural History Museum

Dear Harold:

You are no doubt wondering what is happening to your
far nothing. This can be explained easily. If you will look
mimeo sheets that I sent you earlier entitled "Input Deck Set:
Similarity-Clustering Program" on page 3 the last statements
"Maximum Values," you will notice that there is a maximum of
matrix elements, Your deck contains 356, We are adjusting pro-
grams to accommodate a larger mumber of matrix elements and should

run your data shortly.

I might also comment that there are a mumber of objects in the
data you sent me with a great deal of information missing (20 or
more, and as many es 54, characters with seros). I would suggest
that these objects not be included in the machine processing as
their placement will be dubious and their presence could lead to
other objects being misplaced as well. I would suggest that such
poor specimens as these actually contribute little to the formation
of a classification, and thus should not be brought into consider-
ation until after some classificatory hypotheses has been worked out,
at which time these poor specimens can be placed '"by inspection.”

I would be very interested to see a copy of your character
descriptions, and the descriptive states you have established for
each together with ordering paramsters and matrices, if you are
willing to send me a copy.

I hope to be sending you a big package scon,
Very truly yours,

data, S0
t the

for

titled

8es

g

George F. Estabrook
GFE1ch
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August 30, 1966

Mr. J. B. Phipps

Department of Botany

College of Science

Faculty of Arts and Scisnce

The University of Western Ontario
London, Canada

Dear Mr. Phipps:

qundingmnﬂwuhaﬂforapmmroraurmphm'
clustering program. The flow chart will be of more general valus to
you than would be a listing of the PORTRAN statements, This would be
the cass under any circumstances since our experience has been that
no two computer installations have the same instruction set. I am
also sendirg a mimeographed paper "A Genmeral Method of Taxonomic
Description, ete.”

The last mentioned paper is sent because we fesl that a thorough
understanding of the preparation of taxonomic data is a critical ele-
ment to be understood before attempting to use the clustering method.
I might say this applies no matter what computer program is employed.
We have written the computer program in FORTRAN IV, but you will ses
places in which machine language 1s employed. Machine language is
required in order to get sufficient room in the internal memory units
of any computer that we know. This will require that program be done
by a relatively experienced and competent programmer.

These items, though in mimeograph form, have been submitted for
publication and are, therefors, not for general distribution.

I will be interested to lmow of your proposed use of this program
and would 1ike to hear from you when you have had an opportunity to
digest the contents of the papers sent. Flease do not hesitate to
write for assistance.

Sincerely,

David J. Rogers
Professor of Botany

DJR:ch
Enc,
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August. 24, 1966

Mr, Carl W. Bollwinkel
Department of Botany
Southern Illinols University
Carbondale, Illinois 62903

Dear Mr., Bollwinkel:

I am sending you a flow chart for a program developed since the
one that appeared in BioScience. This program is far superior to the
one described in BioSeience, and should be more satisfactory for
clustering purposes. Discussion of the biological significance is
given in the enclosed reprint from Systematic Zoology. I am also
sending along a mimeographed paper "A General Method of Taxonomie
Deseription, ete,”

The last mentioned paper is sent because we feel that a thorough
understanding of the preparation of taxonomic data is a critical ele-
ment to be understood before attempting to use the clustering method.
I might say this applies no matter what computer program is employed.
We have written the computer program in FORTRAN IV, but you will see
places in which machine language is employed. Machine language is
required in order to get sufficient room in the internal memory units
of any computer that we know., This will require that program be done
by a relatively experienced and competemt programmer.

These items, though in mimeograph form, have been submitted for
publication and are, therefore, not for general distribution.

I will be interested to kmow of your proposed use of this program
and would like to hear from you when you have had an opportunity to
digest the contents of the papers sent. FPlease do not hesitate to
write for assistance.

Sincerely,

David J. Rogers
Professor of Botany

DJR:ch
Enc.

Digitized by the Hunt Institute for Botanical Documentation




Taxonomy Laboratory
August 25, 1966

Dr. Howard Irwin

The New York Botanical Garden
Bronx Park

Bronx, New York 10458

Dear Howard:
Business first, yak later.
Footnotes to be added to our joint paper:

1/ Computing methodologies research has been supported by Contract No.
Nonr 36L0(00), the Office of Haval Research, and by Grant GM 11208,
the National Institutes of Health, to the junior author.

2/ Pormerly Curator of Quantitative Taxonomy, The New York Botanical
Garden; presently Professor of Botany, Colorado State University,
Ft. Colline, Colo. 80521.

Perhaps it would be wise to add a third footnote with something of
the following ideas included:

3/ Anyone interested in the computer methodologies employed in this work
should address his inquires to the junior author.

You can use whatever format for these that is required by the Memoirs.

I didn't have too much luck with the seeds you sent me from Brasil.
The only ones that germinated were mumbers 10937, 11051, and 11701. Of
these, the first one bit the dust about two weeks after it began. The
other two are (seemingly) happy. I'm sorry about losing the first one
because it seemed to be one of those species with simple leaves (at
least in the seedling stage). Though we tried meny different treatmente—
different germination techniques, soil and water regimes, etc., we just
didn't know enough about the requirements to make them go. Perhaps some
microrhizal activities should have been at work., But anyway, did you
collect specimens for each of the seeds you sent? I feel that that is
almost an insulting question, but am really eager to get the specimens
since there seemed to be much good character information in the seeds,
which I need desperately.

Our work here sounds almost 1ike & broken record—difficulty getting
a satisfactory arrangemsnt with the computers, programming problems, lack
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n

Dr. Howard Irwin L

of time and funds, etc. Ourplmnedunormml!'?mmaulo-
processing line from here to the Los Angeles location of the hardware
never worked out because of the confusion in the center in LA. /ny
progrunnmtthmqhthsnmnmdjmmgodmthodrnn—
we never got any response. The hardware on this compus is too small
(at the moment) to handle our work. So, we have been renting time on
an IBM 7044 in the Graduate School of the University of Colorado,
Boulder. We hope to have a monster RCA computer installed on this campus
this coming fall, but we'll be stuck with rewriting again for another
manufacturer's hardware., And so it goes—trying to carry on a million
dollar program with a peanuts budget.

In spite of all this, we love it here in Colorado. I wouldn't,
gohuktothcnninﬂ!!ormormuhm,mrmptto
NYBG, though sometimes we miss the library facilities. Your nutshell
motmtntbngmﬂmmdnaﬂdumhm. Hope
you found your house in good shape after the year's absence.

to the family.
Sincerely,
David J. Rogers
Professor of Botany
DJRich
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August 25, 1966

Prof. A. Chaves Batista

Coordenador do I SIMPOSIO LATINO AMERICANO DE
MICROBIOLOGIA DOS SOLOS

Instituto de Micologia da Universidade

Federal de Pernambuco-Avenida Rosa e Silva n@ 347
Recife-Pernambuco-Brasil

Dear Professor Chaves:

I very much appreciate yowr invitation to attend "I SIMPOSIO LATINO
AMERICANO DE MICROBIOLOGIA DOS SOLOS¥, I am sorry that I will not be
able to participate. I wish you the best of luck in the symposium
which I think is of fundamental significance.

Very sincerely yours,

David J. Rogers
Professor of Botany

DJRtch
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hugust 22, 1966

Dr, Daniel B, Ward

Herbarium

Institute of Food and Agricultural Sciences
University of Florida

312 Rolfs Hall

Gainesville, Florida

Dear Dan:

I am sending under separate cover three mimeographed or copled
papers: 1) the orchid characters, 2) flow chart, and 3) a peper on
characters, Items two and three are privy commmnications not for
general distribution as they are both in press. Iitem two is the actual
programmer's flow chart for the clustering process, This is a progran

Anyone wishing to use the CDC program would have been in very
great difficulty because the thing was under the control of the pro-
grammer to such an extent that unless you were the programmer who did
the work originally, you would have a difficult time lmowing what the
directions for the operation of the program were. Thi sent
to you allows anyone with good programming skill the ab

the program for the individusl machine that you wish to
would almost be the cese under any circumstances.

As you may know, no two computer installations, even though they
have the sams manufacturer and number designation, are identical in
their configurations, And for each installation, one has to have a
few special instructions, Therefore, the best thing to do is to start
with the flow chart and follow it through., The flow chart is, inci-
dentally, to be published in the SHARE Library soon.

The second mimeograph paper is a preprint that we have submitted
to BioScience for publication, This is an essential befors you can use
the computer program. We have discovered that the most critical element
in the whole process of the use of computers for classification of plant
materials is the structuring of mmdau. H::mo:'rnnlnl,?mmd
a long learning period in order to to put kind of paper
that we are sending to you. Unless one is willing to be very diligent
in the preparation of one's data for a computer, no matter how good a
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program be, you will have no results unless your data be prepared ade-
quately for it.

hmhﬁanmhrorwwcum;hnthmmmuunt

ur clustering
ﬂmdomuuuaobmummm.mpmumm
from us about their own data., This is in respect to how to set up the
data if one is to appropriately use the machinery., It does not refer to
the scientist's own ability to recognize pieces of information which will
make good characters. One of the things that we have discovered is that
thlmltcriucnclmtinwmdwrk,mthsrhahuMnm
puter or not, is a specialist's own skill in taxonomy. We are trying
to discover how one may this skill on a better than trial-and-
so far

§

Sincerely,
David J. Rogers
Profeasor of Botany
DJR:ch
m.
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August 23, 1966

Dr, Frederick L, Wellman

Department of Flant Pathology

School of Agriculture and Life Sciences
North Carolina State University
Raleigh, North Carclina 27607

Dear Fred:

I have your letter and interssting Proposal for an International
Center of Tropical Phytopathology. Incidentally, I think your secre-
tary must have mistakenly sent me all your carbons, so I'm returning
them with this letter.

This came at an opportune time, for we are in the process of
developing a big request for funds to determine the best techniques
of computer use in biological information retrieval. Yours is a
demonstrated need for such techniques, and if we may, we would like to
cite your proposal as an indication of the fundamental need for inves-
tigations in proper machine methods of handling the fantastic loads of
sclentific information in the bilological sciences.

With this introduction, lst me make a few (hopefully) useful com-
ments on your proposal. First, as I see it, the problem of information
retrieval itself is not sufficiently well worked out to make it pos-
sible to go right into a program for phytopathology, or for any of the
other biological disciplines. We cannot take up traditional library
techniques, for are not designed with computers in mind. They
(1ibrary techniques) are developments of hundreds of years of manual
methods, and are mostly for the orderly storing of books and serials,
In more unhurried days, with far fewer pleces of literaturs, a worker
could take the indexing systems, the bibliographies, etc., available,
put them together with his own knowledge, and in a few days or weeks,
ferret out the information required by him. Note that the library did
not "retrieve" the information-—it merely stored it. The individual
had to do the retrieving. How he retrieved what he was looking for is
known only to him, and probably involved a trial and error, hit or miss
procedure. This we cannot tolerate in a system which employs electronic
data processing devices,

In the last few years, "computerniks" have attempted to convert
the manual library system to a computerized practice, That this hasn't
worked satisfactorily is indicated by the many different pragmatic
approaches to information retrieval that have been cooked up, and by
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the fact that none of the methods so far concocted have lived up to their
advanced billing., Now I think that those sgencles charged with the fund-
ing of proposals for information refrisval are beginning to be more wary
of proposals which are not scientifically based investigations of the
problems, Here is an area which needs as much scientific study as the
primary problems in blology itself.

My intent in these comments to you is that you should be wary of any
1ibrarians's or computer programmer's claims to the effect that he (or
they) can handle the information retrieval aspect of your primary goal
for phytopathology. And for God's sake, Fred, do not be misled by the
size of any computer installation, or the speed of operation of a partic-
ular computer. The most critical element in computer use is the program
which instruects the computer on the procedures to be followed. And the
design of the stored program is one of the biggest problems facing any
of us—-biologists, chemists, physicists, librarians. There are several
facets to this design: first, what do you want as a blologist; second,
how do you get what you wantj; third, can you design a logical system to
meet your needs; fourth, is the physical size of the computer capable of
you wantj fifth, are you duplicating somsons else's pro-
cedures which you might adopt. There are others, but these serve to

E

From your statemsnt of the kinds and numbers of staff for your
proposal, I feel that you have underestimated these requirements,

that you will need other types of disciplines to make it work. The most
glaring omission I can see is that of a competent mathematician in the
project. Our experience should serve to indicate that a well-trained
mathematician (as differentiated from a half-baked biostatistician) is

carry forward the development of satisfactory programs.

You mention as the last goal in the proposal, computer diagnosis
of plant diseases, etc. This, in itself, is an extremely ambitious goal.
May I ask your definition of diagnosis? I lnow that a number of medical
investigators are attampting diagnosis by computers, but to my lmowledge,
none of thess have produced relisble systems. One of the reasons (and
there are many for failure is that they do not recognize that you cannot
diagnose without having first some sort of classification. I suspect the
same problem will arise in pathology. If you can equate disease
diagnosis with disease identification, then indeed the same problem
arises. You can't write a key to identify an organism unless that organ-
ism has already been placed in a classifica « The classification must
be in the computer memory, so that when a set of charactars which may
identify the organism are presented for identification, somewhsre there
will be a match between the classification and the organism,

From the foregoing, you can see that I have spent some tims working
on the general system which must underlie the type of work you and your
group wish to accomplish., This being the case, it would seem wise to me
to let us keep on with the project (we hope in an expanded way) and col-
laborate with your group in the most profiteble manner. I say that we

!
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can avoid much duplication of effort if we are aware that we are indeed
involved in much the same sort of project, but at a more generalised
level, as you are. I think your efforts would be enhanced, and I am
certain that we would benefit by a regular exchange of expertise—-you
and your from the phytopathological aspects, we from the computer
aspect. This is not to say that I wish to undermine your project at
all, On the contrary, I would hope to enhance your chance of success
with such a projert. Your ideas for an internaticnal center is a funda-

mental requiremsnt for phytopathology, and I cheer themi,

I would merely caution that there are many pitfalls in this informa-
ion retrieval area, and I cannot advise anyone to enter this arena unless
be willing to give up his primary intent—the study of phytopathology.
have gone a considerable distance in this direction, indeed to the
where we cannot back out, We are too committed. Not that I would
it otherwise—we didn't drift in, but went after it with the certain
lmowledge that scmeday it would be a requirement.

May I ask how far along you are with the submission of your proposal?
Where do you expect to get your funds? Is this from FAO, UN, NSF, USDA,
AID, or where? Or am I being too nosy?

SEEE“

Sincerely,
David J. Hogers
Professor of Botany
DJRich
Ere,
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August 22, 1966

Dr. Hugh Cutler

The Missouri Botanical Carden
2315 Tower Crove Avenus

St. louis, Missourl

Dear Hught

Could you pleass send me whatever announcemesnts have been made
about the annual symposium there? Somshow or other I have mislaid
the preliminary announcement which was sent earlier. If there are
registration forms and so forth available at this tims, please send
those too. I hope to attend.

Sincerely,

David J. Rogers
Professor of Botany

DJRich
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August 22, 1966

Dr. Charles T. Mason, Jr.
Herbarium

College of Agriculture
The University of Arizona
Tucson, Arizona B5721

Dear Dr. Mason:

I am pleased to acknowledge receipt of the 4LO specimens of
Manihot which arrived in good shape last week, These are excellent
materials and will aid me considerably in the classification of the
species in that area. Thank you for your prompt attention to my

request.
Sincerely yours,
David J. Hogers
Professor of Botany
DJRich

Digitized by the Hunt Institute for Botanical Documentation




= Taxonomy Laboratory

August 22, 1966

Dr. Plerre Dansereau

The New York Botanical Carden
Bronx Park

Bronx, New York 10458

Dear Plerre:

I must aclkmowledge receipt of two things from you, one, your
recommendations for maps for Latin America. I am sorry to see
that we are so short on really good vegetation maps. The
illustrations that you had had came through in a separate enve .

I am looking forward to seeing you at the meetings at the |
Peabody Museum in New Haven this October. '

Sincerely,

David J. Rogers
Professor of Botany

DJRich
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August 22, 1966

Dear Mr. Stern: Ref.: Your letter August 16

Your records are incorrect and incomplete. I enclose a copy
of my letter to your Chicago office, dated April 20, 1966, Inasmuch
as I received no reply to my courteous effort to correct the incorrect
billing, I assumed that that was your curt method of recognizing your
arTor.

I have no liability to CDC. All just and dus bills have been
+ Your letter is, therefore, inappropriate.

My efforts to keep my account with the Great Neck service center
straight go back considerably farther than the above mentioned lstter.
You will find somewhere in the files of CDC & letter dated November 1,
1965, to a salesman then woridng for the New York office, a Mr. Jack
Conifrey. If you find that letter, you will discover that there was
already confusion about your billing for work done on our

E
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cct President, Control Data Corporation
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April 20, 1966
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August 16, 1966
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The stored program system we envisage, however, gives more over—
all flexibility to the storage and retrieval problem, allowing the
investigator his own procedures, but which in turn are made into a
universal system by the directions of the stored program in the com~
puter's main frame., With this stored program, we can make correlations
not initially made by the investigator, for a large mumbsr of paramsters.

’

David J. Rogers
Professor of Botany
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August 15, 1966

before we could contract with CDC to have this job done.
e have the CDC progrem for the IBM 704L and 7094
available to here. This has been fully documented, and will scon
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amount of former manual control of the program has been eliminated, and

conaiderable increase in the options for varying the program have been
included, If you are interested in these, please let us lmow.

One word of caution should be given., The program is extremely
sensitive to the format of the input data, and it is no small chore to
select and prepare your data, Our whole effort in designing this pro-
gram was directed towards classification of blologloal objects, and
most of the objects we wish to classify are described by qualitative
information, These pleces of information (called characters in the
biclogical milieu) are gensrally considered as discrete, though some
types of data are continuous.

We have found that workers interested in use of this program are
genarally benefitted by spending a few hours with us, getting the feel

. for the program's operation, objectives and philosophy, as well as in-

structions for dats preparation. You can probably save a tonsiderable

amount of time if you are mware of this problem. If you wish to do so,
we can arrange for a visit hers, where you can get definite instructions
from our programmer, mathematician, and from the biological standpoint.

Sincerely,
ba:vid J. Rogers
Professor of Botany

DJR:eh
cot Henry C. Mabie
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= Taxonomy Laboratory

Dr. T. Wood :
Faculty of Fharm.
Kwame Nkrumah Univ, Sei. and Technol.
Kumasi, Ghana k
Dear Dr. Wood:
I would appreciate receiving a reprint of your paper entitled:
"The toxic and nutritional qualities of cassava (Manihot utilissima).
West African Pharm. 7(1): 2-4. 1965.
Thank you.

Sincerely yours,

David J, Rogers
Profeseor of Botany

DJR:ch
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August 15, 1966

Dr. E. Pechnik
University of Brasil
Rio de Janeiro, Brazil

Dear Dr. Pechnik:

I would appreciate receiving reprints of your papers entitled:

"Sobre o aproveitamento da folha de mandioca sp.) na alimentacaco
humena" ARQ BRASIL NUTR 19(2): 11-20, Illus, 1963(recd. 1965); "Sobre o
aproveitamento da folha de mandioca (Manihot sp.) na humana.
II. Contribuicao ao estudo do valor alimenticio" ARQ BRASIL NUTR 18(1/2):
11-23, 1962 (recd. 1965); and "Scbre o aproveitamento da folha de mandioca

«) na alimentacao humana, III, Mandioca mansa.” ARQ BRASIL
NUTR 172)): 25-36. 1962 (recd. 1965).

Thank Jyou.
Sincerely yours,

David J. Hogers
Professor of Botany

DJR:ch
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August 11, 1966

Dr. Perry R. Stout, Director
Kearney Foundation of Soil Science
University of California

265 Hoagland Hall

Davis, California 95616

Dear Dr. Stout:

Implomdtohmwurtwhtturtofdulyﬂmdhmntl
and your copy of "Flant Sclences." I am returning your copy under
separate cover and have ordered one for myself. We already have
of the report "Digital Computer Heeds in Universities and Colleges,"
These are all instructive pieces of information. As you suggest, I
Mltﬁhhwhﬂtodizwmmrthemtfwmﬂthovmm
applications of computers in botany. I am not certain how this should
proceed, but we will give it some thought, I should think that the
National Academy might be interested, Can you suggest the most sppro-
mmpmmmamumxwtum“mmn-rwm
or suggestiona?

a copy
8

The report on the plant sciences is certainly a comprehensive
document., I am particularly impressed with the section on applied
andummﬂ.ebotmy,mﬁltmtthomum:mclmw
can be put into action.

Again, thank you for your considerstions and letters,

Sincerely yours,

David J. Rogers
Professor of Botany

DJR:ch
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August 10, 1966

Miss Beryl Robichaud
Vice President
McGraw-Hill, Ine.
Hightstown, New Jersey

Dear Miss Robichaud:

I am sorry that various things have interferred with our getting
together on the violets. I will be the
the exception of the 28, 29, and 30, so that if you can make a trip
in August these are the only dates I will be unavailable,

I expect to be coming to New Haven and vicinity for a symposium
from October 26 through the 28th celebrating the Peabody Museum's

100th anniversary (Pierre will be there). Perhaps we could get to-
gether in New York after this symposium,

Sincerely,

David J. Rogers
Professor of Botany

DJRich
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Dr. Askell Love, Chairman
Department of Blology
University of Colorado
Boulder, Colorado

Dear Askell:

I am sending under separate cover several reprints you might be
interested in, We have just completed the enclased mimeographed
"General write-up for similarity-clustering program.” When you have had
an opportunity to look through it, I would like to have this copy back
inasmich as it has a heavy run for requests and we are very short of
them, Perhaps it would be well to read the paper by Wirth, Estabrook,
and Rogers entitled "A”graph theory model for systematic biology, \d.th
an example for the Oncidiinas (Orchidaceae)" before perusal of the
program, My major reason in sending the flowchart (mimsographed paper)
is to illustrate the nontrivial nature of taxonomic methodology. In a
sense this flowchart is a good expression of what a taxonomist does as
he processes his data for classification, whether or not he uses a com-
puter. I suspect that if we wrote a program for a specific methodology
in, say, physiology, we would discover a much less complex process.

The other reprints are for your files.
Sincerely,

David J. Rogers
Professor of Botany

DJRich
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Miss Anna M. lee

Department of Biostatistics
School of Public Health
The University of Michigan
Ann Arbor, Michigan 48104

I have your letter of July 28. We would have sent the listing
requested sooner but have delayed pending a few minor changss in it
which will improve the running efficiency. This would have been done
but my programmer has been tied up because of the airline strike. I
am hoping he will be back next week. At that time we will have a list-

In the meantime, I am sending a mimeographed copy of a paper which
I think is necessary and essential to anyone who wishes to utilize the
clustering methods employed. We have discovered that the most critical
element in the clustering analysis is in the understanding and prepara-
tion of the input data. Flease note that the enclosed mimesographed
paper 1s not for distribution. I send it to you because I expect that
you would like to follow this format (or the ideas herein in setting
up your information). If there are any questions after reading this
paper, please do not hesitate to inquire, We have discovered that the
input methods require more than average lmowledge of the classification
procedure throughout than is generally available to most workers. The
listing of the program should be forthcoming soon.

Sincerely,

David J. Rogers
Professor of Botany

DJR:ch
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Dr. Charles T, Mason
Department of Botay
University of Arizona
Tucson, Arizona 85721

Dear Dr, Mason:

May I please have on loan all the specimesns representing the
genus Manihot in your herbarium, I am particularly concerned to see
those from Arizona, found in various mountainous regions of the
southern part of the state. There are several collections from the
Santa Catalina, Santa Rita, Rincon, and Baboquivari Mts,, but most of
the specimens I have seen are fragments, and I want to know more of
these before working up Manihot in a monograph.

Perhaps some of the specimens of interest are filed under Janipha
manihot, Mmcimlpﬁﬂsmutnhutohommdmﬁc
ba, M. carthaginensis, M. isoloba, M. mexicans, M, davisise,
and M. chlorosticta. I will be happy to see any other Manihot material
you may have as well,

Would you also be kind enough, if you have acquaintence with the
areas mantioned above, to fill me in on the general ecology of the
regions where these plants have been collected. What about rainfall
patterns? When are these plants liable to be in flower and/or fruit?

If you have any graduate students working on the floras of these
arsas, perhaps you might ask them to be on the lookout for more material
of these apparently rather local plants. I would be happy to assist
financially in any way if students could make collections of Manihot
for me,

I trust this is not too much of a burden. At any rate, I will be
happy to see the specimens in your collsction.

Sincerely,

David J. Hogers
Professor of Botany

DJR:ch
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hugust 5, 1966
Dr, William T. Stearn
Department of Botany
British Museum (Natural History)
Cromwell Road

m' B, 7, W
Dear Dr. Stearn:

I have just now had an opportunity to spend some time with
nBotanical Lantin," I feel required to thank you for writing it——the

tithdoumtﬁogusuutomunfnhmnmumdmitm
for most other taxonomic mp}w.n].ogic) botanists.
8

§
8
R

But I must ask: Aren't you swimming against the tide? Note the
length of Latin diagnoses found in the latest botanical works. DMost
of them barely f£i11 the bill of the International Rules, There is a

5
g
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August 4, 1966

Dr. T. P. Burnaby
Department of Geology

The University of Keele
Staffordshire, England
Dear Dr,. Burnaby:

Enclosed is the reprint you requested (Systematic Zoology
15 (1966) 59-69). Dr. Wirth is no longer with us and any future
requests might be sent to the address above. Thank you for the

reprint "Growth-invariant discriminant functions and generalized dis-

tances.”
Sincerely,
David J. Rogers
Professor of Botany
DJR:ch
Ene,
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MEMORANDUM
August 1, 1966

: Dr, Richard T. Ward

3 3

M1 David J. Hogere
SUBJECT: Budget Reorganisation and changes in Schedulss
1. h.mmwmummm-tmm.ummmm

changed to a part-time basis beginning September 1. ¥Mr. Estabrock will be
attending graduate school at the University of Colorado, Boulder, where he

tance from the department, it essential that have available at
all times to take care of the routine administrative deteils which could
potentially be handled by others (the departmental ) if we were in

3, I hope that it will be understood that I am making conscientious
efforts towards meeting my own salaery, But in the meantime, it is hoped that
our operations will not be curtailed by losg of a secretary, by failure to be
able to derive from grant funds money for mail, telsphone, and other essentially
expenses,

It has been my feeling that the administration of CSURF is willing to con-
tinus this sort of support, but there may be some lack of communication which

%
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September 28, 1966

Dr, Robert E, Perdue, Jr.
New Crops Research Branch
USDA

Belteville, Maryland
Dear Bob:

Are you interested in returning to the fields of Academe? We
are looking for a chairman of the Botany and Plant Pathology Depart-
ment here at Colorado State University, and need ocutstanding candi-
dates, If you wish to toss your hat into the ring, please let me
lmow, and I'1l provide detalls necessary for the application.

I hope you can, or want to, consider this post., It needs a
strong administrator, and one with some stature, There are many
challenging problems to pull the depsrtment together, to build its
stature in the Unicersity and in the country. The University has
as its goal the achievement of excellence in biology, rather than in
the physical sclences. To this end, a reorganization of ell now
separate departments is being proposed, The University's background
is a land-grant state-supported institution, governed by a board
chosen from the agricultural commmity of the state, though some of
the mambere are from the business and professional commmity. This
indicates its former status as the agriculturel and mechanical col-
lege, from which it moved to university status only ten years ago.
There are now some 12,700 students, and the prospects are for a
rapid rise in enroliment in the next few years.

In the despartment are some 20 professional staff of assistant
professors or higher, with a number of other teaching assistants, end
paoph on special research status (non-tenure bearing). There will

be saveral retiremsnts shortly, and new positions to be filled. The
strongest single push in the department at the moment is in plant
pathology, with about five full-time staff, This needs to be balanced
with the other subdisciplines, and will require some doing.

The chairman is appointed for a five-year term, and may be re—
appointed if all agree, The department has adapted a code covering
the duties, lines of command, and responsibilities for the chairman
and all other staff. I helped in the formulation of this code last
yeoar, and feel that it is a very sound set of procedures, The chair-
man may have one course, or the direction of graduate students, but
his administrétive duties will preclude any more than this,
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Dr. R. E, Perdue, Jr. -2 - September 28, 1966

One of the certain chores to be faced is the development of new

bullding
The department is a member of the collsge of Science and Arts,
to which a new dean has just been appointed. The upper echelons of
administration are in the hands of young, vigorous men, and I am

Decision on making this application should be soon., We expect
a deadline of November 1 for applications, complste with vitae and
recommendations. If you are not personally interested, can you sug=
gest other good candidates? I will be glad to hear from you. Fleasse

Sincerely,

David J. Rogers
Profeasor of Botany
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September 28, 1966

Dr. Ernest R. Sohns
0818
National Science Foundation

Washington, D.C. 20025
Dear Ernie:

Are you interested in returning to the fields of Academe? We
are locking for a chairman of the Botany and Plant Pathology Depart-
mont here at Colorado State University, and need outstanding candi-
dates, If you wish to toss your hat into the ring, please lat me
know, and I'1l provide details necessary for the application.

I hope you can, or want to, consider this post. It a
strang administrator, and one with some stature. There are many
the department together, to bulld its

challenging problems to pull
, stature in the University and in the country. The University has

the physical sciesnces. To this end, a of all now
departments is being + The University's background
ie a institution, governed by a board

ormer status as the agricultural and mechanical cole
lege, from which it moved to university status only ten years ago.
There are now some 12,700 students, and the prospects are for a
rapid rise in enrollment in the next few years.

In the department are some 20 professional staff of assistant
professors higher, with a mmber of other teaching assistants, and
people on special research status (non-tenure bearing). There will
several shortly, and new positions to be filled. The
strongest single push in the department at the moment is in plant
pathology, with about five full-time staff. This needs to be balanced
with the other subdisciplines, and will require some doing.

The chairman is appointed for a five-year term, and may be re-
appointed if all agree. The department has adapted a code covering
the duties, lines of command, and responsibilitiss for the chairman
and all other staff., I helped in the formulation of this code last
year, and feel that it is a very sound set of procedures., The chair-
mwhﬂwmmu,orthdinetimormunm,but
his administrative duties will preclude any more than this,

B
g
]
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Dr. B+ Rs Sohns -2 - September 28, 1966

One of the certain chores to be faced is the development of new
bullding and facilities. We are much over-crowded now, but the plans,
though not definite, place ue in a new bullding in sbout five years.
I and my crew are housed in the third oldest bullding on campus, some
distance separating us from the main botany bullding, While we are
happy in our place and will be for soms time, we will undoubtedly out-
grow this building in that time,

The department is a member of the college of Science and Arts,
to which a new dean has just been appointed. The upper echelons of
administration are in the hands of young, vigorous men, and I am
quite pleased with them.

Decision on making this application should be soon., We expect
a deadline of November 1 for applications, complete with vitas and
recommendations, If you are not personally interested, can you sug-
gest other good candidates? I will be glad to hear from you. Flease
note that my mailing address should include "0Old Musie Bullding."

Sincerely,

David J. Rogers
Professor of Botany

DJRich
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September 28, 1966

Mr. Harold K, Voris

Division of Reptiles

Chicago Natural History Museum
Roosevelt Road and Lake Shore Drive
Chicago, Illinois 60605

Dear Harold:

Please find enclosed (1) the print-out for the two runs of your
Hydrophiidae and (2) a mimeo entitled "Reading the Print-Out." I
will return your deck under separate cover. It is difficult for me
to interpret your results as I am not familiar with your study.
Kowever, it would seem that you have scme structure present. L A2
indicates that you have two main groups with some aberrant "out lyers."
If pairs join which surprise or displeass you, you might consult the
similarity matrix to see on how many characters the comparison was
bassd, We are ready to run a larger study whenever you have it ready.

As I am sure you realize, it is not without considerable expense
that we acminister and run our programs, The strictures of our own
research budget make it impossible to operate like a free servics
organization, For this reason, if you have funds available to you
to conduct your own research, we would appreciate at least a token
contribution of $50. If your funds allow, we would expect more
realistic support. Please commmicate with Dr, David J, Rogers,
(same eddress as mine) on this point.

We would be extremsly interested in your comments concerning
the procdedure, your results, and any suggestions you might have, I
hope this analysis proves useful to you. The hundred some odd pages
of print-out warrant considerable perusal, and it has been our experi-
ence that passing your attention back end forth from your specimene
to the print-out is e process which continues to extract "goodies"
from the analysis for soms time,

I am sorry that we (you and us) have taken so much time getting
this analysis run, However, we are ready to run your whole study as
800N a8 you are,

Very truly yours,

George F, Estabrook
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September 28, 1966

Professor L. Wolpert

Department of Biology

Middlesex Hospital Medical School
Iondon, W. 1
" England

Dear Dr. Wolpert:

Enclosed is the corracted page proof for Estabrook "A Mathe-
matical Model in Graph Theory for Bielogical Claseiffcation.” We
wish to recognize the superior type-setting job done on the flow
chart of the algorithm, - 3

If at all possible at this late stage, I wonder if a note
could be added just after the references? If possibls, the note
is as follows (2nd submitted on a separate page)t

A paper relevant to the discussion of descriptions on p. 002

eppeared as follows: Estabrook, G. F. and D. J. Rogers. 1966.

BioScienca, 16(11).

‘Othsr than those items notad, the page proof is in order,

Sincersly yours,

. YR

David J. Rogers
Professor of Boteny

DJRich
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September 22, 1966

Mr, Harold K. Voris

Division of Reptiles

Chicago Natural History Museum
Roosevelt Road and Lake Shore Drive
Chicago, Illinois 60605

Dear Harold: |
Thanks for the coding sheets. I have copied them off. I
should have output for you early next week. We are recompiling our

source decks tomorrow to make other changes as well as increasing
the number of matrix elsments, If all goes well, you should have
output for L1 snakes (those with 20 or fewer missing characters)

i
as well as for 50 snakes, somstime next week. I appreciate your t
[

patience.
Very truly yours, |

George F. LEstabrook

GFEich
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September 28, 1966

Dr. Lincoln Constance
Department of Botany
University of California
Berkelay, California

Dear Lincoln:

Do you have any potential candidates for departmental chairman
hers at Colorado State University? The usual statements about the
position can be made: Ph.D,, ages 35-45, high professions]l standing,
salary commensurate, or competitive with other land-grant schools,

ete,

If you care to contact any candidates directly, I suggest that
they sand their curriculum vitas, along with letters of recommenda-
tion, to:

Dr. Tylesr Woolley

Zoology Dept.
Colorado State University

Fort Collins, Colorado 80521
Deadline for receipt is Novembsr 1, This seems rather short notice,
but we've been looking already, and have a number of candidates
already iu.
I will appreciate your assistance,

Sincerely,

David J. Rogers =
Professor of Botany

DJR:ch
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September 28, 1966

-

Miss Diana C. Kloch
Assistant to the Zditor
AIBS

3900 Wisconsin Avenue, N.W.
Washington, D.C. .

Dear Miss Kloch:

Herewith are the corrected galleys of our papar. You will
note a number of corrections to be made in the setting of the
enuations, particularly. I do not know whether there will be an
opportunity to check page proof, but it would be very helpful for
us to do so, TYou will note the use in the equation of the sigma

sign (sum) with extended arms, thus: Z -

If the type for such sigma is not available, then I am sure a more
standard sigma may be used. We prefer this form, howsver, which is
frecuently used in mathematical papers.

Proof of the tables and figure are not included. I trust these

will be carefully checked by you for their accuracy. The tabular
material was cut out of our manuscript and not returned to us with

the proof.

We are pleased with the speed with which this paper has beon
processed., Thank you for your efforts.

Sincerely yours,

David J. Rogers
Professor of Botany

DJR:ch

Enc.

Digitized by the Hunt Institute for Botanical Documentation




= Taxonomy Laboratory
September 23, 1966

Dr. Brian D, Ainscough
Zoology Department
University of the West Indies

St. Augustine, Trinidad, W.I.
Dear Dr. Ainscough:

I have to reply to your letter addressed to Dr. Michael Wirth
at this address. Since Dr, Wirth is no longer with us, we will

63) not compatible with the IEM's compiler system.

Since the program is extremely sensitive to the structure of
the input data, I am taking the liberty of sending to you a pre-
print which should be well digested by you before consideration of
the program itself, This paper addresses itself to the problems
of characters used in the taxonomic methodologies for computers
and will, I am sure, be of value to you as you go into the taxon-
omy of soil mites.

Upon its completion, we will forward to you a program flow
chart and listing. Thank you for your inquiry.

Sincerely yours,

David J. Rogers
Professor of Botany

DJRich
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September 23, 1966

Dr. J. F. Dﬂli!m, F.R.S.
Chief Editor, Journal of Theoretical Biology
The University Health Center

mﬂmmmm' )
A mathematical model in graph theory for bi

in the Journal of Theoretical Biology. On August B we sent a second
euwotthomnpttoanmmm,we Press Inc.,
Berkelsy Square House, Berkeley Square, London W, 1, England,

we have had no acknowledgement of the receipt of that copy, we
wonder if it has gone astray. - Perhaps you will recollect that we
received partial galleys of this paper, omitting the latter
portion of it. I will appreciate your reply to this letter,

Sincerely yours,

David J. Rogers
Professor of Botany

DJR:ch

Digitized by the Hunt Institute for Botanical Documentation




~ Taxonomy Laboratory

September 23, 1966

Officer in Charge
International Symposium on Tropical

Root Crops
Department of Agriculture
University of the West Indies
S5t, Augustine, Trinidad

Dear Sir:

May I inquire as to the fate of the International Symposium
on Tropical Root Crops. The first circular indicated that a
second information circular was to be issued in September. To
date I have not received one, Is the deadline for the submisaion
of papers still October 317

I should like to know in order to support my travel whether
there has been an effort to have this symposium recognized by the
National Science Foundation in Washington., Your early reply will

be appreciated.
Sincerely yours,
David J. Rogers
Professor of Botany
DJRich
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September 22, 1966

Dr. Richard M, Klein

New York Botanical Garden
Bronx Park

Bronx, N.Y. 10458

Dear Dick:

First, I returned Gsntile's MS ages ago. We had better start
checking back on it. My MS is about nine-~tenths done. Two more
chapters will finish it off.

Wellman's M5 has been in my hands since August. I have finished
going over it, It is about one-third the former length. It is good,
and I have no changes to make in it. One point is bothering mes, he
says that I have the originals of the drawings. 'I do not. My recol-
lection is that they were left at the press from the original version
and they should be in the press's hands, Flease check this now,

If not, I may find myself doing some black and white drawings.

~ Wellman wrote in his cover letter to me that this is the last
time he is going to revise. I don't blame him. I think he has

with us. My opinion is that dammed little needs to be done. I
would suggest that he has completed his contract and is now ready
to be paid the second half of his royalty advance. I hope that
this concurs with your opinion.

You are still on the list, and I am on the committee this year,
hang on.

Regards,

David J. Rogers
Professor of Botany

DJRich
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September 21, 1966

Dr. G. T. Prance
New York Botanical Garden
Bronx Park
Bronx, New York 10458
Dear Ian:
I need Pennington's address to send him his print-out. Where
can I reach hinm? {

Si.nao.ral;r,

David J. Rogers
Professor of Botany

DJR:ch
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September 21, 1966

Dr. Alick Elithorn

The Royal Free Hospital
Lawn Road

London, N.W. 3

ENGLAND

.

Dear Dr. Elithorn:

I am sorry to have delayed such an inordinately long time in
sending reprints of papers you requested. I trust that it is not
too late to be beneficial., I am sending under ssparate cover
several papers which I feel are useful, Two of these papers are
pre-prints of papers accepted for publication and should appear
shortly. I shall keep you on my mailing list for papers now in

the works.
Sincerely wﬁrs,
David J. Rogers
Professor of Botany
DJR:ch
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September 21, 1966

Dr. A. W. Crompton, Director
Peabody Museum of Natural History
Yale University
New Haven, Connecticut 06520
Dear Dr. Crompton:
I have listed below an itemized statement of my round trip
fare to New Haven for the Centennial Celebration in October.

ljcund Trip - Denver to N.Y. $190.20

Round Trip - N.Y, to New Haven
(air taxd) 30,00

Round Trip - Ft. Collins to Denver 20,00
TOTAL $240,20
Sincersly,

David J. Rogers
Professor of Botany

DJRich
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September 20, 1966

Dr. Askel Love, Chairman
Department of Biology
University of Colorado
Boulder, Colorado

Dear Askel:

pro
the taxonomist's work.

While we feel that the previous programs are of more
significance in taxonomy, we also recognize that it will take much
more time before taxonomists appreciate their value, and learn how
to use the programs for clustering. On the other hand, the infor- |
mation retrieval programs should be more readily acceptable because
they do not get into those areas of taxonomy dealing with the theo-
retical aspects. A

The enclosed peper represents a considerable amount of work
already done, even before we have the funds to do it. It therefore
represents quite an expenditure of funds and would, if placed in the
hands of some computer-oriented types, be quite a loss to us. I'm
sure you understand this, and that I need not add any admonitions.

I will appreciate any comments you care to make on the paper,
and if any questions arise, give me a call,

Sincerely,

David J. Rogers
Professor of Botany

DJRich
Enc,
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September 20, 1966

WDPC Technical Editor
WESTZRN DATA PROCESSING CENTER
Craduate School of Business Administration
University of California
- Los Angeles 24, California
Dear Sir:
We have completed the project that we undertock using WDPC
Job number 2633, and we wish at this time to cancel the mumber,
We will no longer be using the services of WDPC,
Thank you for your cooperation in the past.

Sincerely,

David J. Rogers
Professor of Botany

DJR:ch
cc: Ken Meaderis
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September 20, 1966

I hope you will be interested in the enclosed paper., Perhaps
from it you can develop a little clearer picture of our aspirations,
as well as the fundamental role XPOP plays in them.

Obviously, many details were omitted, but we hope that the
structure and values show sufficiently. Our problem is to know
thmhtominnpy]ﬂngtop&nﬂmmnﬂutornmds.
Either too much or too little will have damaging effects; but when
is it just right? Fortunately, the agencies seem willing to work

I think that we will be successful in our search for funds,
b\tl'.,‘ju't.u‘hm,o withwhinhsx.ncy, is beyond me to tell at this
moment, Much mo to go into the grant request, but these are
dotlﬂlvhiuhnquinm administrative work than anything else.

We were certainly pleased to have you visit us, and hope that
we will be seeing you again socn.

Sincerely,

David J. Rogers
Professor of Botany

DJR:ch
Enc,

P,S. Any comments you care to make about the paper will be appreci-
ated.
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September 20, 1966

Dr. Arthur B, Callshan
Biology Branch

Office of Naval Research

17th and Constitution Ave., NW
Washington, D.C.

Dear Dr. Callahan:

Enclosed is a stetement of our research aspirations in bio-
logical information retrieval. This paper only includes the
research aspects, and is not yet a completed grant application., I
am sending it to determine whether ONE is interested in
this type of research work. In spite of its obvious biological
slant, I feel that the results of this type of work will mave use-
ful effects in other branches of secience.

I will be pleased if you and others in ONR will comment on the
enclosure, If this be a suitabls project, we will continue with
the development of appropriate schedules of personnel and budget-
ting.

Sincerely yours,

David J. Rogers
Professor of Botany

DJRich
Ene.
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September 20, 1966

Drs G. B. Lucas

Dept, Plant Pathology

Box 5397

Horth Carolina State

Raleigh, North Carolina 27607

Dear Dr. Lucas:

Thanks for your letter of September 13. I will respond to you,
hoping that Fred will see the letter as well. First, let ms say
. that I cheer your ideas for a tropical pathology center, and second,
- present some of my ideas on how we might cooperate in the develop-
ment of that center.

The enclosure is a statemsnt of the scientific aspects of our
intended information retrieval work., It is prepared for granting
‘agencies, which will explain the first paragraph. Since the meth-
odologies expleined in it represent our thinking about the needed
work, I trust that you will not circulate it.

From this paper, you can see not only the procedures, but also
our plan to collaborate with other biologists in the development of
&n asdequate IR system. We hope that you and your group might be
interested in becoming one of these collaborators. We have svveral
other groups interested in such collaboration, and yours would add
an area not covered by these groups. You can also see that ouwr
approach to the IR problems is at & rather basic level. We have
fourd this approach essential when dealing with biological classi-
fication using computers, and have no reason to believe that it will
not work in IR aress. Let me emphasiZe that we do not expect to
become the IR center for blology in the country. Such an aspiration
would be absurd, But, if a good, standardized set of procedures
could be used across the country, by special groups, then there is the
possibility of later tying them togeiher more expeditiously. This'
procedural development is our goal.

Ihupeyouwﬂlbeintemute;imthiawx'k,'undthatwmﬁnd
sultable areas of collsboration. Any words that you care to say about
the enclosed document will be appreciated.

Sincerely,

David J. Rogers
Ene. Professor of Botany
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September 20, 1966

Dr. Rowena Swanson

Information Sclences

Department of the Air Force

Adr Force Office of Sclentific Research (DAR)

Washington, D.C. 20333
Dear Dr. Swanson:

On 16 May, you were good encugh to answer my general letter and
statement about scme similarities between biological classification
and information retrieval with some very pertinent queries. I
recognized the need for more work and more precise statemsnt of our
aspirations, and indicated in a letter on lay 25 that I probably
would not respond for a "couple of months."

An ample Vcouple of months' has passed, but the project has been

, and herewith we submit a statement of our intentlons and

aspirations. The scientific aspect only is included; it has not yet
seemed appropriate to add the other aspects—money.

The enclosed docusent has been prepered as the sclentific justi-
fication for a grant proposal. There are many more gensralities
thmspociﬁuuit,mthmit,lthinkmmmthemm
of our work, Throughout, we¥* have kept our proposal pointed at
bioclogical information retrieval, but I think that the software
developments could apply generally. I hope we aren't being too opti-
mistic about this, but we don't want to make claims in the proposal
until we've tried the system out.

Our work, hopefully, carries us from the primary investigations
and developments through various stages to the actual testing of
selected types of IR problems. This way, we get feed-back from the
real world, rather than just tossing it out to the common man, In .
fact, tossing out such procedures (at least to most of the blologists
we lmow) without following up would be rather worthless. So'in
addition to collsborating with certain people during the development,

we want to provide the necessary structure to help working blologists

* "je" refers to David J. Rogers, Henry Fleming, (taxonomists),
George Lstabrook (mathemstician) and Robert Brill (programsr).
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get their own system going, taking away the need for the biologist to
got wrapped up in the maze of computer problems he would have if he
had to go it alone.

- HNow, to give you some dimensions, I will make a few guessss about
needs, First, in the way of hardware, we expect to soon have an RCA
Spectra 70 (557) (65K memory, 32-bit word) installed on this campus,
Supposedly therse will be 6 tape drives and drum (or disc-packs or data
cell) or at least soms random-access device. I do not know whether
ths random-access device will be avallsble to us or not, but assume
that it will not. Then, we'll have to rent our own. Cost? unknown
at this time. Second, for software, we may have to pay some token
amount to Lockheed for the use of the XPOP, developed in their computer
center., Again, I haven't investigated how much the "token" will be,
but I guess in the neighborhood of $10,000. Third, the tims investment:
no less than five years. Fersonnel line up about as follows: full-
time programmer, one half-time assistant r; one full, one half-
time mathematician, one biomathematician (more biologist than mathe-
mathician); one clerk-key puncher, stenographer; director (principal
investigator) about 4O% time. These, added up, come to about $50 or
$60,000 per year. Travel will be a pretty big item because of the
collaborative angle, and roughly amounts to $5,000 per year. Add the
overhead, and you have sbout what is needed.

Again, let me say that we have not really given the budgetting
aspscts any attention, If the scientific aspects are of sufficient
valus, then the money needed for it will be forthcoming, I will be
very pleased to have your comments on the IR system itself, and any

guides on the budgetiing aspects.
Sincerely,

David J. Hogers
Professor of Botany

DJRtch
Enc,

P.5, Flease send us the latest brochures on grant (contract) sub-
migsion. ¢
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Dr. Sam Dietsz
Reglonel Plant Introduction Station
Johnson Hall 59

State University
Pullman, Washington 99163

Dear Dr. Dietaz:

On the recommendation of Dr. Konszak, I am sending
a paper describing our anticipated directions in informa
in the biologlcal sciences. Thls paper was prepared
of Science Information Services, NSF, and therefore the
graph may sound a little strange. e are slowly working
grant, either from NSF, or from any other agency that we can
fund us, While I am glad to share this information with you,
hoputhntmwinundmtwditucmmmidutmmmm
tribute it.

Essentially, the paper describes some basic ressarch that we want
to do in ths information retrieval area. In the past, we have found
that our approach "paid off" in practical programs for classification,
and we feel confident that ths same approach will pay off in infor-
mation retrieval. In our own mind, there is much in common between
taxonomy and information retrieval, and a good classification is,
has, many elements of a good retrieval system, What we
to separate out the various parts of taxonomy, and try to work on
each part as a building block in the house of taxonomy.

VWie have, as a team, two texonomists, (myeelf and Henry Fleming
whom you've met), a mathematician (George Zstabrook) and a programmer
(Bob Brill), We've been together long enough to recognize the nature
of the problems—I know the biologist's desires, some of the mathematical
terminology, and enough sbout the computer to understand the epecific
problems there, Henry is even more at home in these thres areas than
I am. The mathematician has had enough contact with us to understand
some of the biological problems, and what he has to do to make a decent
logic of the math to solve these problems, The programmer, too, is in
on the other disciplines.

copy of
trieval

.
¢5?
§2

:
i

st

21
e

§
¢
68

The purpose of this explanation in this letter is to indicate to
you that we are by no means making claims to be (or to becoms) the
biological information retrieval center in the country. Far from it—
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are more in the direction of doing some of the work which can
away the difficulties which other biologists would have if they
to get a computer to do some specific information retrieval job.
our classification programs, we hope to cooperate with workers
interested in having a particular IR problem solved, giving aid and
advice as needed so that the blologlst can stay with his job and not
be side-tracked by the maze of special lmowledge required to make a

AsI'mﬂarltmd it, you are providing the sams type of service
for plant introduction in USDA. This being the case, I am not certain
how we could help much with your project, but I would rather not close

ably should have an exchange of ideas, once you've ssen what we're up
to, for I feel certain that we (in this group) could benefit from your
knowledge, even though you might feel that it is a one-way street.

At any rate, we won't be in operation on this project for some
ses

months., The granting agency mills grind slowly, and as you can
we haven't even made a formal request yet. m;t.ino,

David J. Rogers
Professor of Botany

DJRich
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Dr. C. Fu Konzak

Flant Breeding and Genetics Section
TABA

Ktrntner Ring 11, A-1010

Viemna, I, Austria

Dear Cal:

I hope you've successfully completed your rounds of visits, and
that this finds you "at home." Enclossd is our write-up for the NSF
proposal, It will, I trust, straighten out some of the things we were
making claims for when you were here.

I really appreciate your visit, for amongst other things, you gave
us some much-needed confidence that the work we're doing is indeed
useful. Mcmﬂdﬂnﬂam,mmthafirsttomm“arm-
scale exposition of our ideas. Since this was the case, we tried out

several approaches, and indeed, learned something about the whole thing

ourselves. The exposition of the work wasn't as easy as we had hoped

it to be, I only hope that you didn't get too confused by our gropings.

Rrhnplmmudpwunhelpwwmonmotm
erooked spots and routes we took in our explanation.

One thing that I tried to point out in the paper is the cifferencs,
as I see it, between an information retrieval system to be employed
by a librarian and that for a working biologist. Much of the infor-
mation wanted in a retrieval system wanted by the bioclogist has never
been published, and in some cases will never be published, per se.
On the other hand, a librarian wants to turn over all he can find
pmliﬂudrorputouadalonsaplruoﬂuum. We also
mwmmmtmuamatmrormmm
ressarch in information retrieval. Much of the latter has
beantrlod,uﬂamllummtoftheromr,butuldm,itum,
has one group carried through the whole procsss. This we want to do,
and we want to help out in IBP. I hope we can.

will

I hope you give us the benefit of your thinking about this
paper, and how we can best fit into the IBP program. I trust that
youvﬂlb-:bletopunthaaaideualonsbooﬂarlthnn,thnth
spacifically do not want this to get to a strietly computer-oriented
type. We could have our whole operation ngoooped,” and then we would
be out of luck.

i

-
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A copy of this paper is being sent to Sam Dietz for his infor-
mation, We will offer our help to him, in case he wants to do some-
thing with it in his work. I hope we can be of sorvice to him, for
one of our goals is to provide that service.

We have today forwarded this doocument to NSF, and hope that you
can write in to NSF* to advise them of your interest in it, That
letter will do us more good, (and hopefully, you too) than almost
any other letter that I could imagine.

Looking forward to hearing from you,

Sincerely,

David J. Hogers
Professor of Botany

DJRich
Ene.

#In cass you've misplaced the NSF address, write to:

Dr. Burton Adkinson, Head
Offics of Science Information Service

NSF
Washington, D.C. 20550
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September 19, 1966

Dr. Larry ‘liver
Office of Science Information Service
National Science Foundation

Washington, D.C. 20550
Dear Dr. Oliver:

As usual, I meet deadlines a week or two later, Enclosed is
the write-up which I promised to have in your hands two weeks after
you were here, Hera's hoping that thers is soms (it had better be
a lot) of correlation between what we said to you and what we've
said here., I must say that our conversations with you helped us
tremendously in preparing this paper, and we are all grateful to
Jyou.

Additional copies have been sent—ten to Dr. Adkinson, one to
Enh Dr., Kidd, One item has to be mentioned, and that is that only one set
of the first three references cited in our paper have bsen forwarded
with the document, and these went to Dr. Kidd., I trust that this pro-
cedure works, The three references go into much more detail about
XPOP than we included in the write-up. You know these details, but
4f you wish to refresh a bit on the XPOP system, would you please
ask Dr. Kidd for them.

We are still refreining from mention of staffing patterns, or
hardware needs, or funding because we want to be sure we are in the
right ball park, When this is established, then we feel that the
next step is the organization to carry out the proposal, You and
others at 0SIS will, I hope, take a good sharp look at this paper
and let us have the benafits of your thinking on it.

Let me thank you for your assistance, and for taking time out
to come out to see us., I hope we'll have the chance to see you here
agein, In the meantime, I expect I'll be in Washington towards the
end of next month, when I will certainly stop by.

Best regards,

David J. Rogers
Professor of Botany

DJR:ch

Ene.
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September 19, 1966

Dr. Burton W. Adkinson, Head
Office of Science Information Service
National Science Foundation

Washington, D.C. 20550 .
Dear Dr. Adkinson:

Enclosad are ten coples describing the scientific aspects of our
intended work in information retrieval. These are sent in the hope
that a clearer picture of our procedures will emsrge. I appreclate
very much the opportunity to present our ideas in this manner, for it
permits us to develop our work in an orderly way, and at the same time
prevents later disappointments. I am also sending copies to Drs. Kidd
and Oliver.

You will note in the procedures section that we do not have
aspirations of bscoming the center for biological information
retrieval in this country. Hather, it is our hope to provide procedures
which will make it possible for some uniformity to develop in many
centers, such that all interested workers can proceed in the development
of their own IR systems that can, if desired, be tied into a larger

We know from past experisnce in biological computer classifi-
cation that we will have to serve as advisers to those who wish to
develop their own IR system. In this sense, we hope to provide service
to such workers, thereby reducing their load of work at a level of how
to do it, rather than what to put in.

Before we proceed to the task of developing further collaborators
in this work, we will be pleased to have your and your staff's reactions
to this paper. If we are wide of the mark, we would be embarrassed to
have to say to our collaborators that we are not in a position to pro-
vide the work we promised. Those collaborators so far contacted (I
mentioned these in a previous latter) have immsdiate problems in bio-
logicel IR, and are willing to stick their neck out for a system that
wil.‘;l be useful to them, They seem genuinely interested in our method-
oclogies.

looking forward to your comments, I am,

Sincerely yours,

David J. Rogers
Profeseor of Botany
DJR:ch

. . . hn‘ . .
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Dr, Jerry S. Kidd
Program Director for

Special Projects Program
Office of Science Information Service
National Science Foundation
Washington, D.C. 20550

Dear Dr, Kidd:

Enclosed is the write-up of our intended procedures, developed
as promised after Dr, Oliver's wisit. I have sent 10 copies to Dr.
Adkinson, and am sending a separate copy to Dr., Oliver. This may not
be the correct protocol, but I hope that it will serve to communicate
our aspirations and intentions to you and others in 0SIS,

Enclosed with your copy are three of the refersnces cited. These
are the only copies available, and none of the other pepers sent to
Dr. Adkinson have these attached. I will appreciate it if you could
eirculate them to those who want to learn more precisely about the
software aspects,

While the enclosed document is not exhaustingly detailed in
procedures, I do believe it to be sufficiently explanatory to give
you an adenuate picture of our work., Let me emphasize that we are
attempting to do some rather basic research in information retrieval,
rather than t to forge some pragmatic IR system for our own
specific needs. (Though the proposal grew from these needs.)

As I indicated in the cover lstier to Dr. Adkinsom, I am a little
wary of attempting to get other collaborators than those mentioned in
an earlier letter to Dr. Adkinson, until you and others in OSIS have
had a chance to evaluate the enclosed document. I am confident that
we will have no trouble getting additional workers interested in our
work. I know there to be a mumber of peopls who have come to us
asking precisely for the sort of things we are developing, but wuntil
we have some indication as to whethor we are on the right track or
not, I do not wish to commit collaborators to the project and then
have it fail.

I look forward to your comments and evaluation. I also wish to
express my gratitude for this procedurs of developing a proposal.
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September 13, 1966

David J. Rogers
Professor of Botany

DJRich
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September 9, 1966

Dr. Howard Irwin

The New York Eotanical Garden
Bronx Park

Bronx, New York 10458

Dear Howard:

Good mews on the publication of our paper. Should I ask about
the numbers of copies of the Memoirs that are distributed? Or is
this an explosive topic with BM? I guess that reprints will be avail-
able,

I am sending under separate cover a preprint of an artiele which
uww.mummnmnmofmosm,mmr
mimeographed set of instructions needed in the preparation of the final
data for muning, You will see from the preprint that we have added a
number of refinements in methodology about characters which you should
welcome. Some of these ideas were generating whils in New York, but
have now become "operationsl." That is, we can handle these modifica-
tions in our new program. |

You need no longer use the Port-A-Punch. Instead, a form similar
to the one enclosed may be used. This will please you, I hope.

We welcoms the opportunity to run more Cassia, There are some
considerations which you will want to lmow about, however. You should
begin considering that the use of the computer is an item of expense
in your research, and that funds for this are as justifiable as any
other expendable momey. The need for this typs of funds is probably
evident to you., We could comsider the first runs that we made for you
as & valid part of our research in the development of the programs,
and therefore chargeable to cur own grant. Dut we must now consider
that there are no more "bugs" in the program, and that any use of it
afterwards is considered as "production." Our own funds are used up,
as far as graph is concerned, and any money that we have for pro-
gramming will go into development of other, equally vital, programs,

An estimate of the costs to you can be made, provided we know
the number of objects you wish to run. We pay $100/hr. for the
present computer. I can only guess that this figure will remain stable.
That does not include our time involvemsnt, but for a while, we won't
consider time expenses as an expense to you. If others begin to
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request our assistance (which they already have), we will have to
charge them for the work, and if they have no computer of their own,
then charges for running on ours.

I mentioned earlier that we are developing other programs. One
of these is, or should be within the next couple of months, running
here. This is "character analysis" and I'll not give any details other
than to say that it should be useful before the similarity-clustering

, to determine which characters (and attributes) are doing the
Job, and how well. We might consider that your data could be experi-
mental for this program, if youre interested. I should think you
would be, but can't be sure. The biggest effort now is going into
methods for information retrieval systems, and we are in the throes
(or throws?) of writing a proposal to tackle the fancy of NSF, That
ain't easy, as you know,

Sincerely,
David J. Rogers
Professor of Botany

DJRich
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Dr. Sidney R. Galler :
Smithsonian Institute™ acc/ wa'/;? (5 tunee)
Washington, D.C. 7,5 ¢ 2 L

Dear Sid:

We have been concentrating our attention for the past several
months on the procedures for an information system in biology. It
has been our method of operation, as you lnow, to combine the efforts
of biologists, mathematicians, and programmers in the attack on the

developed

value to you. I would like to invite you to hear about these methods
and would suggest that if it is at all possible that you visit us
here along with your programmer and anyons else with primary concern
for the IR system. I suggest that you come see us because we can
give you the benefit of the
techniques more

FE
]
dt
¢

g

:

B

people may use without the necessity of developing whole procedures
for themselves. First, we are adopting a which is best
described as a 'program builder" (it has already been designed and
tested for another purpose by another group). With this compiler as
the skeleton, we will develop a program precisely defined for bio-
logical information retrieval. Much of the work on this aspect has
already been done., I will develop for my own interests a retrieval
system for Manihot which illustrates the applicability of the general

Digitized by the Hunt Institute for Botanical Documentation




Dr. S, R. Galler -2= September 8, 1966

system for biologists. We will have an essentially natural language
method of query to the system.

. o ua::that chimiwtt:
ties of our h, and to our or se
generali approach, e g
t I hope you can make it.
by to see you.
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September 8, 1966

Editor

IBM Journal of Research and Development
590 Madison Avenue

New York 22, N.Y.

Dear Sir:

Will you please tell me where I may obtain reprints of the
paper "Addressing for Random-Access Storage" by W. W. Peterson
which appeared in your journal, Vol. 1 No. 2, April 1957, page 307
If the suthor is a staff member of IBM, I will be pleased to have
you forward this lstter to him, if that be the route to obtain
the reprint. Thank you. '

Sincerely,

David J. Rogers
Professor of Botany

DJRich
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September 7, 1966

Dr. Richard T. Ward
David J. Rogers
Staff Parking Permit for Mr. Robert Brill

Request that Mr. Robert Brill, programmer on my staff, be issued
a staff parking permit in Zone 4.

Reasons for permit: Mr. Brill is on my staff and ranks thus in
the same category as other professional staff members. Mr. Brill
frequently has to use his vehicle in matters relating to our pro-
gram and projects with computers.

The new zoning positions eliminates any opportunity for him to
park in a convenient location near our building, The pariing
lot next to the Old Music Building is seldom fully occupied,

there being a low density of faculty and students in this area.

Digitized by the Hunt Institute for Botanical Documentation




- Taxonomy Laboratory

September 7, 1966

Dr.Bﬁd:Cnt.hr
Missouri Botanical Garden o
2315 Tower Grove Avenue
St, Louis, Missouri 63110
Dear Hugh:
Enclosed is my $4.00 registration fee. I supposs you have
forms for room reservations and so forth; if not tell me where I

should hope to find a satisfactory hotel space. looking forward to

seeing you.
Sincerely,
David J. Rogers
Professor of Botany
DJRteh
m.
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September 7, 1966

Dr., Perry H. Stout

Director

Kearney Foundation of Soil Science
University of California

265 Hoagland Hall

Davis, California 95616

Dear Dr. Stout:
I am remiss in not acknowledging your letter of August 22,

It seems that in the search for applications for computers in
medicine in biology that the more "classical" areas of biology get
overlooked. I note, for instance, in the citations of the book
uDigital Computer Needs in Universities and Colleges" that the bio-
logical applications of those more specifically oriented to medicins.

I think that I will soon be in a position to make somsthing of .

a bibliography of the more strictly blological applications inasmuch
as I have just finished writing a paper reviewing these applications.
Porhaps I will submit these notes and bibliography to the National
Academy to have added to their information store.

(nce again, thanks for your several letters and references.

Sincerely,

David J. Hogers
Professor of Botany

DJRech
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Dr. Herman Goldstine

International Business Machines Corporation
Yorktown Heights Ressarch Center

Yorktown Heights, New York

Dear Dr. Goldstine:

In July we sent a "progress report" on the grant which you so
kindly sponsored. As I indicated in the cover letter that accom-
panied the report, we have completed part of the work we hoped to do,
but for a number of reasons, did not accomplish the total task. The
complexity of the task is somewhat indicated by the nontrivial flow !
diagrams included as the "meat" of the progress report. I trust that
we may have your support for a continuation grant to help us on to the |
‘conversion of the CDC programs, A formalized grant request is included
herewith,

The nature of our remaining task is indicated in the enclosed
grant request, I have included a rough, "in house,” resume of the
major task, that of "character analysis" or CHARANAL, This
resume is included to give you some idea of the type of work we are
attempting, rather than to ask you to guess at the importance of our
remaining work. Since this work has not yet been formerly published,
we hope you will consider it to be confidential., The input to the
CHARANAL program is identical to that for the Similarity-Clustering
program, which was described in our progress report.

You may be interested to learn that we have used the Similarity-
Clustering program as the core of a new course given here at CSU where-

by students become familiar with the problems and procedures for use of

computers in bioclogical areas. Furthermore, we have put the Similarity-

Clustering program to work in a number of interesting applications, and

hope to soon collaborate with Dr. P.H.A. Sneath of the British Masdical

Research Council.

One of our difficulties in completing our task is that we have the
services of our programmer only half-time, While the programmer is very
good (he worked for IBM on converting FORTRAN from the IHM 704 to the
709), he does not have full time to devote to our project. As a matter
of fact, the only reason he is willing to work for us at the price he
does is that he is now a graduate student in botany, under my direction
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for his advanced degrees, To help speed the process of conversion, you
will note that we have requested some additional funds for a part-time,
student programmer to work under the direction of our regular programmer.

I might point out that we are faced with still another conversion
problem, though perhaps of less difficulty than the original one. We
will (hopefully) have installed on this campus this coming fall an
IBM 360/k4. If all our programs were in FORTRAN IV, there would be
practically no problem, but becauss we have to use machine language to
pack the words, the differences between the 7044 and 7094 word length
and that of the new system will require that we do more reprogramming.

Let me express my appreciation for your support this past year and
hoplthatwuyhmmmportforﬂummingnu.

Very sincerely,

David J. Rogers
Professor of Botany

DJRich
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Dr. Burton W, Adkinson, Head

Office of Science Information Service
National Science Foundation
Washington, D.C. 20550

Dear Dr. Adkinson:

We were very pleased to have had Dr. Larry Oliver visit us last
week, I am sure that he was able to discover more precisely what we
had 4in mind, and what we really intended to do in information retrieval
during his visit,

We are in the process of writing a more precise statement of our
aspirations, giving documentation for our various claims to produce
a geperalized tool with which information retrieval systems for specific
applications can be built, and with which we intend to build an IR
system for taxonomic biology. In this statement, which still will not
be the final grant request, you and your staff will have available the
necessary materials to evaluate our procedures.

Dr. Oliver suggested that one valuable adjunct to any proposal
would be statements from several important user groups which indicated
that our proposed system would be ussful to them, To this end, I am
asking several users (and producers) of biological information retrieval
systems to examine our proposals and then, if they find them useful, to .
write to you of their interest. The groups so far contacted are quite
diverse in their objectives. One group, forming a subcommittee from
the International Biological Program (IBF), is charged with the
development of uniform information retrieval system to be used in the
IBP. Dr. C. F. Konzak, a geneticist and plant breeder on leave from
Washington State University, PUllman, whose address at present is Joint
FAO/IAEA (International Atomic Energy Agency), Vienna, Austria, is the
leader of the IBP subcommittee. I trust that a letter from him will
soon be addressed to you., A second group of users is The National
Seed Siorage Laboratory, USDA, whose main laboratories and facilities
are here on our campus, will soon convert their present IR system (on
edge~punched cards) to a computerized system, Dr. Edwin James, head
of this laboratory has been given & thorough briefing cn our IR proposal,
and wishes to support (and use) our system., He will probably be address-
ing a letter to you indicating his support for our work.

There are several other biologleal groups whom I hope to contact in
the near future, We want, for example, to work with Biological Abstracts,
and I will soon be in contact with Dr. Phyllis Parkins to determine their
interest, and possible utilization of our developed procedures. I hope
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to work with Dr, Sidney Galler, whose interest in an IR system for the
Smithsonian comes closest to my own individual needs for a system of
any of the above listed, Again hers on our own campus, the School of
Veterinary Medicine has a number of IR problems which we hope to work
on.

These various groups indicate the breadth of our intended opera-
tion. They are by no means the only ones with whom we will eventually
make arrangements, but it seems to me that what is needed more than

else is the scientific investigation which we hope to accom~
plish., We obviously cannot guarantee that our system will "work," no
more than anyone can guarantee the results of a scientific luvestiga-
tion. My own background and experience in the use of the computer for
biology makes me know that claims of the workability of this or that
msthod, in advance of the research, leads to many disappointments.
However; we feel confident that by our procedures, where we clesarly
separate the IR problems from the data, we can advance the sciencs
which underlies information retrieval.

Our experience over the past few years indicates another need
amongst biologists. Many workers recognize that something drastic has
to be done, that some new breakthrough is required if they are to keep
their heads above water. With this in mind, they begin to search for
soms way out of their dilemma, In most cases, they have not had any
experience with computers, and are quite naive about the difficulties
involved in computer use for this or that problem. Give them credit,
however, for trying to discover someone who has done something about
the use of computers in biology. I have been on the receiving end of
meny requests for assistance, simply because I have made some publie

. statements about our ressarch using computers in biology. We have be-
come, as a result, an informal information center or ssrvice buresau for
many scientists—including psychologists, sociologists, and biologists,
None of our present grants indicates this as one of our primary goals,
but we feel obligated to help out where we can, and have indeed spent
much time in advising and assisting those whose needs we could ade—
quately meet, The need, therefore, is to provide a place (and a group)
from which such knowledge can be disseminated, while at the same time
we are carrying on to fulfill the objectives of our research.

Again, let me assure you that we are working on the necessary
explanations of our research project, and hope to have these in your
hands shortly.

Sincerely,

David J. Rogers
Professor of Botany

DJR:ch
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September 1, 1966

Dr, Richard W, Holm, Editor
EVOLUTION

Division of Systematic Biology
Stanford University

Stanford, California 94305
Dear Dick:

On May 2 I wrote requesting your opinion on the submission of a
paper to EVOLUTION. Since I have not heard from you, I wonder if that
letter has gone astray. If it has, let me kmow—if not, I would
appreciate your reactions to the proposed paper.

Yours truly,

David J. Rogers
Professor of Botany

DJR1ch
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