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four programmatic departments: Archives, Art, Bibliography and the Library.



28 July 1969

Dr. Howard L. Mills
Department of Biological Schénces
Marshall University
Huntington, West Virginia 25701

Dear Howard:

I am assuming that you will follow the same con-
sulting fee arrangement as we have in the pase, and have
therefore included herewith an invoice for consulting
services for two days at our usual rate.

We look forward to running your full study and
hopefully producing the results you have waited for.
It was good to see you.

Sincerely,

David J. Rogers
Professor of Biology
DIR:gm
Enc.
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION, CORPS OF ENGINEERS
VICKEBURG. MISSISSIPPI 30180

1M WEPLY REFER 7O, wRopT 11 July 1969

Dr. David J. Rogers
Taximetrics Laboratory
University of Colorado
Boulder, Colorade 80302

Dear Dr. Rogers:

Mr. Gene Addor and I plan to arrive in Denver on Braniff Flight

No. 160 at 6:05 p.m. on 16 July. Since this is so late in the
evening, we will find accomodations and report to your office sometime
after 8:00 a.m. Thursday morning.

Dr. Mills will arrive at Denver on TWA Flight No. 459 at 4:50 p.m. on
Thursday. We have not decided whether to pick him up at the airport
or let him rent a car and travel to Boulder.

Sincerely yours,

R Yo VA

ALBERT R. HORNBROOK
ILT, OrdC
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30 July 1969

Dr/ Howard L. Mills

Department of Biological Sciences
Marshall University

Huntington, West Va. 25701

Dear Howard:

It was a pleasure talking to pou and your colleaques
recently. Enclosed is the plan of work as I understand it.
Included is the instruction for the Data Reduction Program
which we discussed. If these are correct as you understané t
them, please forward copies to the concerned parties in
Vicksburg. If wou wish to discuss any of the points here,
please call me between 4 August and 15 August and we can
straighted any dubious points out. Best of success with the
continued effort. When reduced data is ready, we can schedule
another meeting to process and discuss it further.

Very truly yours,

George F. Estabrook
Research Mathematician

Digitized by the Hunt Institute for Botanical Documentation
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11 Nectober 1968

pr. Howard L. Mills

nepartment of Biological Sciences
Marshall University

Hungington, West Va. 25701

Dear Dr. Mills:

Here is a new invoice (in triplicate, since that seams to
be what business offices want) and a photocony of the previous
one.

Ur. Rogers is at home with "flu", but he asked me th thank
you for your letter and extend the hope that it will not be too
long before you can get to Boulder again.

Sincerely yours,

(Mrs.) Genevra Metcalf
Secretary
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MARSHALL UNIVERSITY
HUNTINGTON, WEST VIRGINIA 25701

DEFARTMENT OF BIOLOGICAL SCIENCES

3 October, 1968

Dr, David J. Rogers
Professor of Biology
Taximetrics Laboratory
Department of Biology
Armory 101

University of Colorado
Boulder, Colorado 80302

Dear Dave:

Please excuse my not writing sooner but I have
been snowed under with work and have delayed time and time
again a return trip to Boulder.

I have checked throughly with the Office of Business
and Finance and they inform me that they have no record of
having received an invoice from you. My suggestion would be
to send a copy of the invoice either to me or to Mr. Richard
Vass, Treasurer, Marshall University.

We have been working on data reduction and transformation
into characters for additional work with you. I am anticipating
that I will be in positton to run this withik . the next month.

If T can't get away any sooner I would like to return to
Boulder during the Thanksgiving recess. At any rate I will
probably call you when the situation clears sufficiently to
make a decision.

I am certainly appreciative of your hospitality and
cooperation.

L
Professor of Botany
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18 September 1968

Dr. Howard Mills
Marshall University
Huntinogton, West Va. 25701

Dear Howard:

€ince we haven't heard from you we wonder what happened to
the agreement on the s=cological study. Sometime back I also sent
an invoice for the agread-on costs for consultation. I wonder
if you would mind checking out and see what happened - whether or
not the right office received it, or what has happened to it.

We are looking forward to a continuation of our studies
together.

Sincerely,

David J. Rogers
Professor of Biology
DIR:gm
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CROWY CHARACTERS

Ky Crown Shape

(a) Hound

;b) Spindle

c} Pointed

d) TFlat-Top

(e; Not Applicable
(£) Yo Data

Crown Shape Ratios Heipht of Widcest Horizontal - Lowest Crown Branch
0.5 Verts Crown Dismeter

Width of Widest Horizontal
Iength of Vertical

Crown Symmetry Retio=

Ki=Crowm Shape Crown Shape Ratio Croun Symmetry Ratibp
(a) Round 1% 0,08 13 0.25
(b) Spindle 18 0,25 0 - 0.75
.25 - 2.0
(c) Pointed 0= 0.75 Any Value
(d) Flat-Top hel st Ry Any Value
(e) Not Apnlicatlé
(£) Yo Data
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g Crown Volume

(a) - | Z 1,000 cec
(b) 1,000 -~ 10,000/ ce
(e) 10,000 -- 100,000 cc

(d) 200,000, -~ 1,000,000 cc
Ee_-; 106-- 10 |’ ce
(£ o 108
(r) 106 107
(h 109 1010
(i) YNot Applicable

(j) Wo Data

Horizontal Crown Area:

(a) Vhen major axis and minor axis are equal:

= Sulae Major Axiﬁ X Minor Axis ) =0.785k (Kajor X Iiner)

(b) Vhen major axis and minor axis are not egual:
= 3.1h16 (Major Axis X Miner Axis)

Crown Volume:

When Crown Shape isi
Spherical = 0.523 (Horizonal Crown Area}3

Flat-Top

or
Pointed = Crown Vertical Deptn ( Horizontal Crown Area )
L =

Spindle = L.18 (Korizontal Crown Avea X Vertical Depth)
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K3 OCrown Stretification MNaxima

(= 0 -- 1 ¢n

v 10—~ 30 em
(e 30 —= 100 cm
-dg 100 -~ 200 on
e) 200 «~ ECO cm

(L) 500 -~ 1300 em
1300 == 3800 cm

(£)

(h) 3500 .cm or above

(i Kot Applicable

(3 No Dzta

For Each Structural Type Determines
Fean Height of 1) = Heieht of Widest Horizontzl Dismeter
Greatest Horizontal Rumber in Population
Crown Cover =ri(2) = Horizontal Crown Arves
g Cover Totel Ares of Structural Cell ('Yp Ares)
2 a b c d e T £ h X e
0 -~ 20

20 —- 10
Lo -- 60
60 -~ 8O
€0 -~ 100
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L

Kl Crown Depth-——-Sfructural Type Heipht Hatio

(a) 0. =-0.2

(B) 0.2 == 0.}

(c) Oui == 046

(d) 0s6== 0,8

(e) 0.B -= 1.0

For Each Structural Type Determinej

(1) = Crown Deoths & ‘Hulght' -~ Height Lowest Grown Hpamen

Number in Population

(2) = Structural Tyce Heights
Number in Population

Ratio = Mean Crown Depth
Mean Structural Type Heiplit

HEIGHT CLASS
2l 2 3 b 5 6 7 8
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Kg Orown Concentricity

a) Congontric when Concentricity Ratio =0 - 0.2
(b) Slirhtly Excentric when Concentricity Rutio = 0,2 - 0.4
(e) Moderately Excentric when Concentricity Ratio = 0.k -.0.6

B

(d) Hiphly Excentric' when Concentricity Hatio = 0.6 - 0.
(e) Extremely Excentric when Concentricity Ratio = 0.8 - 1.0
(f) Not Avplicable
(g) No Data
concsnTRICITY = Q:25 (M1cAp +BytBp) -8 . 0.25 (ihge apt mpedm)
0.25 ( A3+ Ap + By+ Bp) 0,25 (XA1+ XAg+ XB1+ XBp) - %51
Wheret

L = Point of Location of Rengetiuder (= Center of Measuvement)
YA7 = Distance betueen points X and Azimuth A3
Khp = Distence between points X end Azimuth 4,
XB1

Distance between points X and Azimuth By
KBy = Distance between points X and Azimuth Bp
81 = Azimuth of Stenm

X87 = Distance between points X and Azimuth 53
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Kg Stem Branching Height -- Flant Heipht Ratio

(a) 0O -= 0,001
(&) 0,001 -~ 0.2
¢y 001 - 0.1
d) 0.1 --1.0

(=) None
(f) ¥o Data
¥een Branch Hediphis by Heirht Clagses
¥ean Plant Heights by Height Classes
1 2 3 L 5 & 7 i
lean Branch a
Hedrht
Hlean Plant
Height b
c
d
e
£

HEIGHT CLASSES
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Ko Stem Digmoter / Plant Heieht Ratio

(a) 0. =~ 0,001
(b) 0.001 - 0.01
{cg 0.61, — 0.1
(d) O« == 1.0
iq). Hone
£) Ho Data
Mean Stem Diameter by Height Class
¥ean Plant helighis by Height Class
HEICGIT CLASSES
1 2 3 L 5 6 7 8
a
b
c
d
e
I

Stem Diamstern

Plant Hedght
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Kg Stem Attitude

{a) C. =--0.2
(b) 0.2 -- 0.4
(e) 0.L -~ 0.6
{d) 0.6 -- 0.8
fc) 0. -~ 1.0
f; Not as Above
No Data

Mean Heipht of Vertical Line from Stem To Hordizontal
Plane Thru Base of Plant (200 ¢m if Plant Heisht Exceeds

200 enm) For Plants Population of Height Class
Hean Lenpht of Horizontal Line from Flant Base to
Vertical Lines Intersect

HEITHT CLASSES

T A S T e

. Stem
Attitude b

By
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9
Ko Sinuosity Ratio
(a) DI toia Extremely Sinuocus
{b) 0.2 == 0.k Ve.y Sinuous
(e) 0.l == 0.6 Moderately Sinuous
{d) 0.6 -~ 0.8 Slightly Sinvous
(e) 0.8 -- 1.0 Kot Sinuocus
(£) Not as above
(g) 1o Data
—
J (B + (x1)®  (iean for each height Class)

Iength 1 Heasured (Mean for ‘each Heipht Glaes)

HEICGHT CLASSES

Sinuosgity
Ratio b
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Kqp Stem Base Spread fiatio

)l 0= 1
(B) L= 2
(e) 2- 3
(d) 3-- 5
(&) 5--15
() I5i=a L5

(r) Lt -
(n) Hot applicatle
(i) 1Mo Date

10

Ko Spread

Very Slirhtly Spreadingz Base
Sliphtly Spresding Base
toderste Soredding Base
ntanged Spreading Base
Extremaly

(Base meaaure 1 + 2 # 3) ( 1 )

basec mezsure 3

= 0.33 (Bage measwe 1 +2 +3 ) (

3

HEIGHT CLASS

Base measure 3
For Each Height Class
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Kjj Spincs Eoual to or Iects then Smm

(@) 0-20 ¥ of Ponulation Feight Class
(b) 20-h0 & of Poupu f
ﬁc) LO-60 € of Populstion Heipht Class
d) 60-f0 2 of Population Height Class
(e) E€0-1C0 & of Population Eeight Class
(f) Yo Dsta

Kumber of Individuals Col. 2L

Totsl Individuals in Caleulated Heirht Clasa

HEI(HT CLASS

Digitized by the Hunt Institute for Botanical Documentation




ARMATURES

Kl? Spines Oreater Than Sem

(a) 0-=-
(b) 20 ==

(d) €0 — ¢
(e) £0 —
(£) Ko Dat

-
a
=
=
[}
1
t
B On e =y
8 2000
o e, R
i

Kumber of Individual Cel. 25 for Height Class
Total Fo. of Individuals in Heicht CGluass

HEIHT CLASS
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Klj CUTTING FDCES
(a) 0 - 20
(t) 20— 10
(e) L0 -~ 60
(d) 60 -- 80
&) 80 300%
ng llo Data

DR

Nupber of Individuzls Col, 26 for Eeipht Class

Total kumber of Individuals in Hei-ht Class

HEICHT CLASS
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K11, Stinging Organs

_Ea) 0 -

b) 20=
(¢) Lo --
{d) 60 -- foO
(=) B0 -- 100 2
(£) ¥#Ho Date

a5

BT R

1=
ny
L

| =t
L—-

Rumber of Tndividuals col. 27 For Height Class

Total Number of Individuals in Height Glass

BEICET CLASS
L 55 6 1 g
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Kyc leaf Size
{a) 0.1 <=1 st em
() 1 == 1£0 &g em
(c) More Than 150 8q on
(d) o Duts
| (2) MNorne
i (£} o Duta
[
| ( ¥esn Lenpth Yithin ) " ( Mean Width/ Lznpth Ratio
‘ Feight Clsse Columms 69=70 Columns 71-72
[
|
! HEIGRT CLASS
1 2 3 L 5 6 1 g
=
b
' c
|
! d
| { !
-
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K34 Leaf Shupe

(2) 0.1 =~ 0.2 Width/ Length Rstio ~
(b) 0.2 =~ 0.Li Width/ Tenpgth Hatdo .

(¢) 0.4 == 0,8 Width/ Length Ratio

(d) ©.6 == 1.0 Width/ Length Ratio

(e) DNot Applicable

(£) No Data

Hean Width
Nean Lenpth

HEICHT CLASS

Bt sa i VIne » SHTos: Sl SN

4
Fean VWidth b
Length hatio

d

e

i
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Xt

Kyq Leaf Texturs

(1) Felony Pereent

2) Membranous Percent
33 Hard Percent

(L) Succulent Percent
{5) #bsent Percent

(&) No Data Percent

Mosn % Column 73 for Each Keight Glass

Texture
b3

L € R = VPR
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i
bensity
Classes

18

Ejp Density (Number of Individuals Per SG CK)
om
(2) 0,000000017 -- D,00000069 -~ YP = 3EL0O == 19209
(b) D.00000059 -~ 0.0000028 -= IP = 15200 ~- %500 .
(c) 0.0000028 —- 0,0000011 -- YP = S600 -~ LEOO
}dg 0.000001% -~ 0.0000LL - ¥YP = LES0 -~ 2L00
0.0000LL -~ 0.000016 -~ ¥YP = 2400 —- 1200

£) 0.000016 -~ 0.000h —~ ¥P' = 1700 -- 8OO
g) 0,000 -~ 0.0015 -- ¥P = 000 -- LOO
'h; 0.00015 — 0.00053 — ¥P = LO0 — 200
0,00063 -~ 0.002th -- ¥P = 200 — 100
(3) 0:00850L:~ 25.0 ~= /4P = 300 <= 1

L L7 » 2 ( Max. Distarce (cm) From Flot
I = Ll ( Center For Eeight Clase )

’ Number of Individuals in-
v Pepulstion of Height Class

HEIGKT CLASS

1 2 3 L 5 6 i &
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‘Valence

19

pulution Valan
Kl? Populutio lance

.

0
] (o
-'c; 0.l == 0,
1
:

(k) 102.ly - 204.8
(1) 20L.5 -= 109,56
(m) HO Data

?ilsnce of Sum of Horizontal Crown Arca
Plarts of a = Mean Feipht 2 Sunl of Area i l-tion (
Prointion i of AT of Popul-tion X

=
‘ab

-
‘g
=
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