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Purpose

To make a comparison of the r e la t iv e  abundance o f th re e  sp ec ie s  of sucker 
in  a v a r ie ty  o f h a b ita ts  along the  i n l e t  stream s and Blue Mesa R ese rv o ir.

Methods and M a te ria ls

A# C o lle c tin g  methods
1 . Live tra p s
2. G i l l  n e t
3 . Shocker

B. In ten s iv e  c o l le c t in g  in  each a re a  fo r  sh o r t p e rio d s  o f time
C. Mark and re le a s e

1 . A lkins and P e te rso n  ta g s  (each sp ec ies  w i l l  have d i f f e r e n t  type o f ta g )
2 . C on tro l n ecessa ry  to  see m o r ta l i ty  r a te  o f s im i la r ly  handled b u t 

untagged f i s h
3. Mark a l l  s iz e s  o f f i s h  as p o ss ib le  w ith  type of tag s  used

D. Weight and measurements tak en
E. lin c o ln - in d e x  used to  determ ine p o p u la tio n  s iz e

Data

A. D esc rip tio n  o f d i f f e r e n t  h a b ita ts
1 . Streams

a . D ire c tio n  o f flow
b . Rate o f flow
c . Depth o f t r a p s  in  stream

2. I n le ts
3. Area between i n l e t s

B. P h y sica l c h a ra c te r  o f w ater
1 . Temperature
2 . pH
3 . Oxygen con ten t 
4* S a l in i ty
5* T u rb id ity
6 . Depth o f t ra p s  in  lak es  and i n l e t

C. D ensity  o f th re e  sp ed ies  in  r e l a t io n  to  p h y s ic a l c h a ra c te rs  of w ater
D. Age d iffe re n c e s

1 . D ensity  r e la t iv e  to  age
2 . M orphological d if fe re n c e s  due to  age

R esu lts

A. Numbers of each sp ec ie s  in  each type o f h a b i ta t
B. Note co n d itio n s  th a t  fav o r the  abundance of each sp ec ie s



_  J3<L.C/£T S-jxZS*)
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1* Ä fc « Ä ® lim »
#.* Statement o f the problem

1» fa « »  i s  an apparent Increase- in  Vm m$Amr « f  suckers in  
& »  Ussa resevotr* ts^/uc.«- /*>**&**>

2mThem ml»%» an apparent iiHeearacy im vatlab le descriptive  
litera tu re  ms the sucker®.

3* S  to that hytsrid population «list® *
1# Description of th® area*

1* H istorical envtronsenfc o f th® area prior to  impoundment 
w ill be indicated.

2* P©st~i»pomd5K©nl records o f environs®»! w ill be indicated

w i l l  be no ted  as  w e ll as  the  t r i b u t a r i e s .  For exam ple;
a .  l i t t o r a l  zone
b . b e n th ic  aoae
c .  physiography

5 . F lo ra  which i s  abundant i n  th e  c o l le c t io n  a re - s  w i l l  be 
i d e n t i f i e d .

C. Seviam o f  p rev io u s  in v e s t ig a t io n s •
1 . d isc u ss io n  o f  pre-inpoundm snt s tu d ie s  dor® i n i  the  a re a . 
2* d isc u ss io n  o f  c o l le c t io n s  made by th e se  above s tu d ie s .
3* d iscu ss io n  o f  o r ig in a l  d e s c r ip t io n  o f  iypsja specim ens.

11. M ate ria ls  and M ethods.
A. General m ethods.

1 . th e  asethcds w i l l  be desd tbed  fo r  g i l l  n e t t in g .
2 . The methods o f  shocking w i l l  be d e sc rib ed  f o r  stream  and

pack shock ing .
3* th® methods o f  p re s e rv a tio n  w i l l  be d esc rib ed  w ith  re fe re n ce  

to  c o lo r  and t i s s u e .
4 . An experim en ta l d esig n  w ith  s t a t i s t i c a l  evidence

ib rn ish e d  to  p rovide p re fe ren ce  a s  to  choice o f  c o l le c t io n  
techn iques w ith  re fe re n ce  to  methods u sed , a r e a ,  d ep th , tim e 
o f day .

5* Data reco rd ed  a t  th e  time o f  c o l le c t io n  w i l l  Inc lude  w eight 
and sim es o f  th e  specim ens, env ironm ental f a c to r s  suche as 
w ater co n d itio n s  and w eather, d e s ig n a tio n  o f  c o l le c t io n  a re a .

Q. S p e c ia l  m ethods.
1 . D iscussion  o f  param eters used by Beckman and E l l i s .

such .« i

e* depth <^>K<r'
fm hottest type 
g# season of the year
h* c o l le c t io n  H a  /*-> /s ¿̂̂ 9T/oa> t&  »✓ »«*s/»*>c¿*as «g»/ yy}^

«Ji/fs yy&yr'rya.’ ^;i!abita%'íiirtl1rb .-n
J|* D esc rip tio n  o f  th e  p h y s ic a l c h a r a c te r i s t ic s  o f  th e  lake



XI® M a te r ia ls  and Methods
B. S p e c ia l sse th o d s . ~e©nt*

2* D iscussion  o f  param eters «filch arc  c u r re n t ly  being used 
by Dr. R obt. B en ito .

3 . E s ta b lis h  param eters to  b® used  in  t h i s  s tu d y  in  co o p era tio n  
«ifii Dr. B en ito .

4 . Provide ex p erim en ta l d e s i s t  w ith  s t a t i s t i c a l  ev idence  f o r  
the  use o f  th e se  p a ram ete rs .

111 . O b serv a tio n s .
A .C o llec tio n s

1* E s ta b lis h  i d e n t i ty  o f  sp e c ie s  f o r  the  Blue Mesa and
t r i b u t a r i e s .

2 . V e r if ic a t io n  o f  sp ec ie s  by Colorado C ooperative F is h e r ie s  
Research U n it.

3 . In v e s t ig a t io n  o f  var i a n t  fo rm® f o r  the  p o s s ib i l i t y  o f

4 . In v e s tig a te  polymorphic v a r ia t io n  due to  s e x , ag e , seaso n , 
environm ent.

5 . Describe v a r ia n ts  s t a t i s t i c a l l y  fo r  ev idence o f  o v e rlap , 
d i n e s ,  and o th e r  r e la t io n s h ip s .

B. T o ta ls  and env ironm ental r e la t io n s h ip s .  ^
1 . Sample s l s e  t o t a l s  and sp e c ie s  s t ru c tu re  o f each .
2 . C o rre la tio n  o f  sp ec ie s  and numbers as  r e la te d  to  environm ental 

changes.
3 .  T e m p o ra l/sp a tia l r e la t io n s h ip s  o f  sp ec ie s

IV. B e su its .
I .  A nnotated l i s t  o f  sp ec ie s*
8 . Annotated l i s t  o f  v a r ia n ts *
C m  Annotated list o f  hybrids»  
B. P hy logenetic  r e la t io n s h ip s

V. M se u ss io n .

Motel This w i l l  be a  combined s tu ^ y  f o r  is© Master*® Theses. s tu d y  i s  
be ing  conducted in  t h i s  manner to  avo id  d u p lic a tio n  o f  e f f o r t  d a e - t tr  

tia©  i s  a  l im it in g  f a c to r .
X2-S-

o  2. <s-<sv&cas/g*/

*  l a  term s o f  param eters chosen fo r  t h i s  atu^y,



CHARACTER ANALYSIS SHEET - COLORADO COOPERATIVE FISHERY UNIT 

Species (& < It v ç Local i t y >. rvACat--̂

C ollected  by_________________________ Date

Cat. #_______________  Measurements by^__________ ___  Date &

Specimen #

Total L.
Standard L ^2.0 I ¿ j S
Body D
Head L
Orbit L
Upper Jaw L
Dcrs. Orig. to  Snt. t ip
Dorsal f in  basal L

Dorsal f in  depressed L
Adip. f in  depressed L
Caudal peduncle D
Caudal peduncle L
Vertebrae
1st Arch g i l l  rakers Cud)

(lower)
( to ta l) x s w 2-V

Branchiostegal rays r igh t
( l e f t )

Dorsal Rays
Anal rays

Pectoral f in  rays
P elv ic  f in  rays
Scales in  la te r a l l in e 77*2 ¡20 4 4

Scales above la te r a l l in e i l l 2^ ] 2-i
Scales 2 rows above la t .
Scales 2 rows below la t .

(around) V
Pyloric caeca
D entition
Anal f in  base
Anal f in  depressed
Dors. Origin -  caudal \ 1 Prfit ~ W IT\
P f in  - snout
P f in  caudal
Pre o rb ita l - Post o rb ita l
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\ GS J
Lt—îj»r<

\S~ 2.
.̂LiaaJLkv̂--!

ts-jr
-- y

/4 1.
H>f —

| |  J

j ,v 5 y  n / 2  i r j %  2- ; Z- > 
0 3

2. 2 q 2  1 X

____m
2 4 7

; a .  l _

2-¿T2-

i_ 17  ^  o d ^ y ^ .

(¿5 {cï ___ G &

Y Z r s r 1 3 i o  ) 3 t i l  ^---------- /- -£ l-X~t s )  -
) JT

M  S I û - i î . ( u .Oî ! i o ) I

1 4 _ u r _ j 4 1 4 ? IS"*- 14 C î JT* ̂  J

l Û 9 9 9 ) 9  ~ / ü 0 , r  )

2  ^  j 2  4 2. Z 2 5  ,
C 7)
î * 7 - 2 4^  e_¿X__—___ —

m  7y z 9  3 JÜ i f93/

J.T2.
z ì i

t S i 134 ' '
$ ç  _  c k< y

r . \  v  /  /

C ffiawKiît»* >A<s.ct\>X





V*

4ÿc. *3 Í7} .-5 4 __1. 6:7.L..?.tk

A l  (Th
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u t s 0 0 0 0 0 . 3 0 0 0
~ fl- ~ 0“ 0 T ~ 0 0 0 4
K 0 0 1 2 2 0 0 0 1

MATRIX PARAMETERS
~“C^ira'~trro0(r"Tr7tTC?ir

MATTT INPUT DATA
OBJ. NO. CHARACTER STATES

1 223432 213

11

2 321213 112

3 334231 214

4 321113 124

5 222331 211

6 334441 224

7 333331 223

8 111322 223

9 321223 122

10 322223 123

212332 213

333331 224

334331 204

333551 222

112431 223

• 16 112431 213

17 112421 222
# 18 113431 223

• _______ 19 112321 222

20 113431 221
..¥ ....... 21 112421 213

t 22 331531 221

23 211432 221
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22 T T “ 0.3'7778“ T T T T Ö.55556 “T T “ “ Z T T "
23 5 0.58889 9 23 6 0.43333 9 23 7

T T " T T T 7 7 3 7 3 T “ T " T T T T U.65557>"1- T T T r
23 15 0.64444 9 23 16 0.53333 9 23 17
23 T T Ö . 711 I T T T T T T " '"'0.'477Tff.. “ T " T T T T
25 3 0.46667 9 25 4 0.40000 9 25 5
25 T 0 . 4 2 Z 2 T T T T T 0 .5 0 C 0 0 T T T T
25 13 0.56250 8 25 14 0.61111 9 25 15

SIMILARITY RATIOS

0V 35586 '9... . —■— 4 T “ T .-1 T 7 T 8 “ 9 —4™ —r 0 .7 2 2 2 2 —9-
0 .3 8 8 8 9 9 5 3 0 .5 0 0 0 0 9 5 4

.........

0 .2 0 0 0 0 9
. . . . O..."0T744T4 r;iTn';9v r 6 ■ "4"" U .3 3 3 T T 9 6 3

0 .7 0 0 0 0 9 7 4 0 .3 1 1 1 1 9 7 5 0 .4 8 8 8 9 9
"O TS 6 67... 9“ ------ g— - 3 — 0 .3 1 1 1 1 9 “ 8 4 0 . 3 4 4 4 4 ... —g-
0 .5 4 4 4 4 9 9 1 0 .2 3 3 3 3 9 9 2 0 .8 3 3 3 3 9

Q"OTTTTTT“ 9 "" 6.. 0 .2 6 6 6 7  " g g 7 QZTTT To
0 .7 0 0 0 0 9 10 3 0 .3 2 2 2 2 9A 10

............ ....•...... . 4/4] 4 0 .7 5 5 5 6 9
'■: Qtrr4 8 8 S T 10 8 0 .4 3 3 3 3 9 U•00001 7

0 .4 7 7 7 8 9 11 4 0 .1 3 3 3 3 9 11
............... ......... . aLi.mll...Lim

5 0 .7 1 1 1 1
.. A  9 1144  - ■

9
■  .0 . 6555"6 9 Irl 9“ ö . 20000 9 1 1 TU 0 • 5 o o o 5 7

0 .7 6 6 6 7 9 12 4 0 .3 7 7 7 8 9 12 5 0 .4 8 8 8 9 9
....i.<a.iii0T 47778... 12 ■ 9 0 * 3 3 3 3 3 9 12 10 Q e 4 C. C ¿. C.

0 .2 1 2  50 8 13 3 0 .9 3 7 5 0 8 13 4 0 .3 0 0 0 0 8A“OT'850'Otr.. 8 T T T ~"Ot 4 T 2 5 0 ~ ..8 “' T T T 0*2 5000 O
0 .9 2 5 0 0 8 14 1 0 .3 8 8 8 9 9 14

,, ......... . 4.. A , . .

2 0.22222 9
M ».,0 .3 5 5 5 6 9 ..1 4 “ 6~ 0 .7 1 1 1 1 g 14 7 0 • 75556

0 .3 1 1 1 1 9 14 11 0 .2 8 8 8 9 9 14 12
■ ■ l.jLl. Ml

0 .7 1 1 1 1 9
n"OTTSTTT 9 18 3 0 .4 0 0 0 0 g I T 9

0 .6 5 5 5 6 9 15 8 0 .7 5 5 5 6 9 15 9 0 .2 7 7 7 8 9
■ ......fr».."Ü T5888T“ 9 25 T T .._O:4"8T50 8 To 14 0*5OuuO 9

0 .5 1 1 1 1 9 16 4 0 .1 1 1 1 1 9 16 5
}  A

0 .6 1 1 1 1 9
— ..... JCV,.0 • 6 4 4 4 4 ~~9~~ T6 g—~ 0 . 16667 9— 16 W 0 « 3 0 0 0 0

0 .4 8 7 5 0 8 16 14 0 .3 8 8 8 9 9 16 15
M> ,C- «.

0 .8 8 8 8 9 9
-  Q0 . 3 00OC —9— T T~ 4 " " Ü T t t l t l “ 9 17 0*4000*7

0 .7 4 4 4 4 9 17
-vT--in- ] - v |̂ ^T-r—r-

9 0 .4 0 0 0 0 9 17
.....................

10 0 .4 0 0 0 0 9
- —0 .  375ÜCT ~~tr~ 17 14 1 f 15 U*0 7 rTo

0 .0 8 8 8 9 9 18 3 0 .4 4 4 4 4 9 18 4 0 .1 7 7 7 8 9
0 .7 2 2 2 2  " 9 T B ” T ” T T T T T l” g j-g— g Ö .Z 3 3 3 3 T
0 .6 5 5 5 6 9 18 13 0 .5 3 7 5 0 8 18 14 0 .5 6 6 6 7 9

" 0 .8 1 1 1 1 9 19" 1 0 .3 5 5 5 8 f — “ 2™ 0 * 2 6 6 6 7
0 .5 4 4 4 4 9 19 6 0 .4 1 1 1 1 9 19 7 0 .5 8 8 8 9 9

"0T43333 — g r ~ 19 11 0 .5 8 8 8 9 ..T ' ■""T9"“T 2 “ ““0 V 5 4 4 4 4 " 9
0 .8 2 2 2 2 9 19 16 0 .7 1 1 1 1 9 19 17 0 .9 4 4 4 4 9
0 .0 8 8 8 5 —9— ” 20 r *77:40000 9 T O “ 4 0 • 1 3 3 3 3 9'
0 .6 1 1 1 1 9 20 8 0 .6 0 0 0 0 9 20

-m r- mm - - igfW -..1 ■ ■

9 0 .2 3 3 3 3 9
0 . 6 1 1 1 t 9 20 T T 0  .^48750 8 “0 14 0 . 5666T 9
0 .8 1 1 1 1 9 20 18 0 .8 8 8 8 9 9 20 19 0 .7 5 5 5 6 9

“0 .4 5 5 5 6 9 T T " 4 “ O i l  4"44"4“ g T T “ T ..0 .5 5 5 5 6 T
0 .7 0 0 0 0 9 21 9 0 .2 2 2 2 2 9 21 10 0 .3 5 5 5 6 9
0 . 4 2 5 0 G ..21...T T 0 . 3 6  66 7 g ...2 t .. 15" 0 .8 3 3 3 3 9"
0 .7 6 6 6 7 9 21 19 0 .7 6 6 6 7 9 21 20 0 .6 5 5 5 6 9
0 .5 5 5 5 6 .“ “22" 4“ 0 . 3 5  556 —9— " f f " 5 0 . 5 1 1 IT 9
0 .4 5 5 5 6 9 22 9 0 .4 3 3 3 3 9 22 10 0 .3 2 2 2 2 9
0 . 6 5 0 0 0 ' ...22“"T T “ 0 7 7 3 3 3 3 " 9 .. 2 2 T5" 0 .5 4 4 4 4 “T
0 .5 0 0 0 0 9 22 19 0 .5 0 0 0 0 9 22 20 0 .6 1 1 1 1 9

T Z O O T T " 9 " Z T T “" 0 7 2 8 8 8 9 " T T T 4 0 .Z 4 4 4 4 T
0 .4 3 3 3 3 9 23 8 0 .6 6 6 6 7 9 23 9 0 .3 4 4 4 4 9
0 .4 3 3 3 3 T T T T 0 .3 6 2 5 0 T * T T T T 0 .3 8 8 8 9 T
0 .6 3 3 3 3 9 23 18 0 .6 0 0 0 0 9 23 19 0 .5 7 7 7 8 9
0 .  ’655575'"“' "TT" ZT" T '07 5333 3... T T T T ' U .3 6 6 6 6 T
0 .7 2 2 2 2 9 25 6 0 .6 1 1 1 1 9 25 7 0 .6 5 5 5 6 9

U 7 5 I 2 7 F 9 25 T T T F 7 4 3 3 3 3 9 25 “ T T 0 .6 5 5 6 6 T
0 .6 6 6 6 7 9 25 16 0 .5 5 5 5 6 9 25 17 0 .6 5 5 5 6 9
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS SIMILARITY RATIOS

m.

w

~23----T8— OnSOOOO------9-------- --------- 23 r9 ~ ~ '0;'6 '0C00~ 9-----------------23  2tt-O t T H I I -“ 9-------23------ 2~t------ — --9  — ........~25----- 2 2 — & ;sr~trtrtrf---------~3~
25 23 0.64444 9



SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 1 = C( 1)= 0.94444

OAlSTlit-flEMBE^SHIP ^  Cp^MrUE
'16 21 / ' 0.944-44
MOAT * 0• „05556 NEXT PAIRS TO JOIN ( 16, 15)

CLUSTER MEMBERSHIP | " | C-VALUE
—n ----- 19------------------------------------------ ---------------- 1------p i — *fJt-: itT?v*t*r*r-
MOAT = 0.06667 NEXT PAIRS TO JOIN I it, {

SINGLE MEMBER CLUSTERS ( 20)
1, 2"," " 3, Wi 9* 6»..."7, 8,1 *9, 10', 11» 12T

CONNECTEDNESS
J 1 1

RI 1) 
t 21, 16)(

CONNECTEDNESS 
1 1

R ( l) 
t.m ..rrt t- -

— r*i— r*n— rsT-“ T®1-- 201-- 221-- 231---2

V



»
SUCKERS R. J.6EHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L = 2 Cl 21= 0.93750

CLUSTER MEMBERSHIP
3~ 13 ----

MOAT = 0.01250 NEXT PAIRS TO JOIN l 13, 12) (

C-VALUE CONNECTEDNESS 
0.93750-------- 1------ 1—

jCLUSTER'-TJEMBERSH I P 
16 21 —

C-VAL-U€-- ^CONNECTEDNESS
— r~ "— i--------- r ~

17 19
X^TAnJE^ ITO NTTEfTEtmESS- 
0.94444 1 1

SINGLE MEMBER CLUSTERS ( 18) 
.T, ..2 , ...4, ...5, -. 6, ---7, ■8, - t o r— m — m — t*»— i5 i— t& i— M i

t

t

1

#

R l 2)
( 13,-- 3tt
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 3 C< 3)= 0.93333

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R( 3)
~T~ 13 "0T93T50__ 1 ~Tt

C LUSTER "M'EHB'E R"SRTP “ 
7 12

~U=T7AI.UE~'
0.93333

“ C ONNECT E UNESS ' 
1 1

~“R1
{ 12, 7 H

“TTOTTl =— 0.00833--- NEXT "FA'TRT"TO" J'OTN— r T37“T2i— r

C L U S T E R "MEM8E RSHTP 
15 18

C-VALUE 
0.93333

“CCNNEC TEOtrESS 
1 l

R ( 3 #
C 18, 1 5 M

MOAT s— 0.04444--- NEXT PAIRS Ttr JOIN-- 1~”I6f”T51— f . 2^̂ -- j -g-j {

—XrTJSTE1T~MEMB E R SHIP ~ 
16 21

~C— VALUE”  
0.94444

“CONNECTEDNESS"" 
1 1

m  3i

CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R ( 3)
" T T  19 "TJ".9r4444“ ~T" ~T~

m
" $ INGLE"MEM B ER~ CLUSTE R”S" t Y4T™ 

If 2, 4, 5, 6, 8, 9, 10, li. 14, 20, 22, 23, 25,

12Iff ....  . . . ...... . ............ ................ —-----------—-- ---- - -- -.-- --- —--- ---  ------------ ■■■ ... i.... i. II.—, —...».linn ... ...■..In-'.i.l.!. ......■ITT". -. . . .. .- ... .. ' .... .............  1
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS
¥

L= 4 Cl 41 = 0.92500

¥ CLUSTER MEMBERSHIP C-VALUE
~3 7 “ T2 “ DT925U0-- j
MOAT | 0.05000 NEXT PAIRS TO JOIN ( 13, 6) { 1

¥
CLUSTER MEMBERSHIP f

C-VALUE /

•  i t
"15 18 .t3;: 9 3 3 3 3 ..r

CLUSTER MEMUEICSTfTP ~~~C=rV«tPE"'f
16 21 0.94444

¥
CLUSTER MEMBERSHIP

—----------1 - 7 .... ..........1 r*> : " ..-T ---- inn............. ..........  1
C-VALUE |

17 19

- - S T N r a - w w B « ir x a r s T tR s —t —w t -
it 2, 4 , 5, 6, 8, 9, 10, 11, 14, 20, 22,

M

m

*

¥

¥

-----------.

CONNECTEDNESS f R( 4)
3 6 ( 1 |*  12 H

CONNECTEDNESS R{ 4)
— t--------—1---j~

■CONtTEfTEmrS-S*--------R1--4-1
1 1

CONNECTEDNESS R( 4)
1 1 ------

23, 25,



SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS
» '  ‘ ^ L= 5 C( 0.88889

• CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS RI 5)
3  7 T2----13 u.92500

“3 “... , 6

.w .... CLU STER WEMBERS'HIF 
15 16 18 20 21

C— VALUE 
0.88889

~T 0 N N t CTE" U N E SS 
4 10

R ( 57“
i 16, 15 M  20, 18 M

•
MOST = 0701TT1 “  TTEXT"PATHS- TCP^OTir^i IT, ~T5) ~'T

xrus | ER~ MEMBERSHT P 
17 19

77=mtTJE~
0.94444

CONNECT ETTNES S ~ 
1 1

R~1 57~

#
SINGLE MEMBER CLUSTERS ( 13)

•
ITT. “  ~ t  Or  8» 9, ..TO » .IT ». 14» ¿2* 23, 25,

#

#

m

#
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• CLUSTER MEMBERSHIP C-VALUE CONNECTEDNESS R( 6)
~3~~ 7 12 ..........1 3 ....... Ü T 92E O O ~ 3 6

... - .» . . .A ....... *  * ...................... .................... - ................... ...................

.........• " CLUSTER“ MEMBERSHIP..
15 16 17 18 19 20 21

—CaarVÄtröf— 
0 .8 7 7 7 8

COWifrC TED NESS 
6 21

Ri
( 17

o f
, 15 M

•
MOST ="—0 .0 7 7 7 8 ------NEXT P A IRS..TO..JÖTIT.... f 19» 8 ) (

~~5TUGVE~MEMBER TTLTJSTERS I—TD---
1 , 2 , 4 ,  5 , 6 , 8 , 9 , 1 0 , 11 , 1 4 , 2 2 , 2 3 , 2 5 ,

*
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SUCKERS R.J.8EHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 7 C( 7 ) = 0.87500_________________ ______________ _

CLUSTER MEMBERSHIP C-VALUE
“ 3---- .g-----?----j-2---0 -------------------------------- 0. 87500“
MOAT = Q.11544 NEXT PAIRS TO JOIN ( 14» 7) f|f

CLUSTER MEMBERSHIP C-VALUE
15 16 1 7 IS 1 9 2 0  21 C.87778

S 1NG UE MEMB'ETT ~CtU S1 E K S I 'T7T~
I* 2» 4» 5» 8» 9» 10* 11* 14* 22* 23* 25»

CONNECTEDNESS R( 7)
— 4- - - - - - n r - - - - - - - - - - (—  — s r t -

CONNECTEDNESS 
— 5-----TI­

RI 7)
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

A

w

9 L

JÊL

A

L= 8 Ci 8)= 0.86667

CLUSTER MEMBERSHIP
-3----6----- 7----t2--- T3
INTERNAL CONNECTIONS AT I 0.86667)

CLUSTER MEMBERSHIP
“ 9— n r -
MOAT = 0.03333 NEXT PAIRS TO JOIN I

CLUSTER MEMBERSHIP
— T3--- tS---- n ----rs--- T9--- 2t3--- TT~

SINGLEMEMBER CLUSTERS ( 10)
1» 2, 4, 5, 8, 11, 14, 22,

9, 2) (

23, 25,

A

A

A

.A

A

A

C-VALUE
trrsrsna

C-VALUE
0;86667

C-VALUE
ûirSrfTT»

CONNECTEDNESS Ri 8)
-5“  10

INTERNAL CONNECTIONS AFTER I 
I 13, -7-i---1—

CONNECTEDNESS R( 8)
— 1------1~-------- t— t«i—

CONNECTEDNESS RI 8)
— *----2T—

0.86667)



SUCKERS R.J.EEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 9 Ci 9)= 0.83333

CLUSTER MEMBERSHIP C-VALUE
“ 2--------9------TT---------------------------------------*-------------------- ~ ------- 0 .8 3 3 3 3
MOAT = 0.05556 NEXT PAIRS TO JOIN I 9, 4} (

CLUSTER MEMBERSHIP C-VALUE
T ~ ---6 ~  r  1 2 IT—    - —    .................................G.87500

INTERNAL CONNECTIONS AT ( 0.83333)

CLUSTER MEMBERSHIP C-VALUE
' 15 16--- n ----T8--- T9--- 20.'.21------ ---------------0.87778
INTERNAL CONNECTIONS AT I 0.83333)
t W r *  15) r - **----------------------------------*■*■*•“ •

TrNGTTE'W FM B'EP'TXTJSTElTS"- !-----91“
1, 4, 5, 8, 11, 14, 22, 23, 25,

CONNECTEDNESS R( 9)
“ 2----- T —  ------ I 9 ,   2 ) {

CONNECTEDNESS RI 9)
— TB----ÏO--------------------------- —

INTERNAL CONNECTIONS AFTER ( 0.83333)
.i ...t t y 1' 6 )— j— —

CONNECTEDNESS RI 9)
--- T3-----2T— ---------- ----------- ------ 1---------- —

INTERNAL CONNECTIONS AFTER ( 0.83333)
...t 1'87~ T51----- f~ T91 751-----r “ 2Ü Ï“ 7 5 7 ---- ( 2 1 , 17)---- 1 1 8 , - Î T t
I 20, 17) I



M
 c

or
e 

I B
us

 T
ne

sl
 F

or
m

*i
fn

c.
 S

.V
i

SUCKERS R.J.BEHNKE 7 MAY 1967

10 C( 10)=

CLUSTER MEMBERSHIP
— 2----- 9--- ro---

"trtrtTSTER MEMBERSH IP 
3 6 7 12

CLUSTER MEMBERSHIP 
~B-------T5------T6------r r
MOAT = 0.03333 NEXT PAIRS TO JOIN 16,

SINGLE MEMBER CLUSTERS i 
.-i t ....-4».... 5, ■ t*  —

9 L ..

W ~

W

JL

W

M

#

9 CHARACTERS

C-VALUE
- 0VS3333

—
0.87500

C-VALUE 
• OTSOtTOO

1 1 ) (

CONNECTEDNESS
_ 2 _  - 3 —

R ( 10) 1

CONNECTUrDKESS.
6 10

— R f-l~Oi----------------- .. ' V.' /  J f* .— ..... _.

CONNECTEDNESS 
-T9— - tn ~

R ( 10)
“ t-lTi-- T)i------------------------------------------------------ 1

_
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 11 C( 11)= 0.77778_______ _________ ______________

CLUSTER MEMBERSHIP C-VALUE
2------- * --------9------ ro ------------------------------ *------------------------------- 0 .  7 7 7 73'

MOAT = 0.25556 NEXT PAIRS TO JOIN ( 25, 10) (

CLUSTER MEMBERSHIP C-VALUE
~ 3 --------5-------- 7------ T2-----T 3------------------------ ----------------------------- 0T 8T 5W

CLUSTER MEMBERSHIP C-VALUE
8 15 16 17 18 19 20 21 0.80000

SINGLE MEMBER CLUSTERS ( 7)
— n ----- 57 m ------  TW TT* Z37------- Z57"

5
f - -----------------

_§L.

w~

J L _

f

w

m  ...

*

9

P

CONNECTEDNESS 
3------5

R ( 11)
I 9 t."4 )1

CONNECTEDNESS
6 - n r -

R ( 11)

C'OITNLCT E’W L ’SS'”  
14 28

- R{ 11)



M
o

o
re

lB
u

sî
n

es
l 

Fo
rm

*l
in

e.
 S

.V
jj 

F<
|r

m
 

i4
tJ

•  __________________

SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS
#

L= 12 C{ 12)= 0. 76667

.• .. CLUSTER MEMBERSHIP C-VALUE
I 8 11 "T5 IB 

INTERNAL CONNECTIONS AT <
"17 IB“™— T9“  
0.76667)

~2tr ..21. 0.76667

• l T T t to # T ¿Tf O T  T “ 21 » 18) (

•
Hu a T '# u*04^44 “"“"‘TîffXT FATKo^rO^TuTlT^t^~T87~ - n — r
CLuSTcR MEM BE R SHIP 

2 4 9 10
"C-VALUE
0.77778

•
CLUSTER MEMBERSHIP C-VALUE

m
T  o 7 Î7 19 

INTERNAL CONNECTIONS AT ( 0.76667)
-O-.BTSfOO-

\ i£) V

m
CLUSTER MEMBERSHIP C-VALUE

t ___
22 25

MOAT = 0.03333 NEXT PAIRS TO JOIN { 22, 14) {
“0176667

SINGLE MEMBER CLUSTERS ( 3)
-> t l^t

•

ÊL

CONNECTEDNESS
-19-----49—

INTERNAL

R< 12)
I 1 It-- l)t-16, l-ltT

CONNECTIONS AFTER I 0.76667)

C WNECTeOtvES S “ 
3 6

-R I 12 )------ -------—

CONNECTEDNESS 
—1~- -10-

R { 12)

INTERNAL CONNECTIONS AFTER { 0.76667)

CONNECTEDNESS 
-1- 1 —

Rt 12)
-f -2-5 -,- 2-2 ) <



SUCKERS R.J.BEHNK E _ 7 MAY 1967 25 OBJECTS

L= 9 Ci 9 ) = 0.83333

CLUSTER MEMBERSHIP
~z~ “ 9— rxr~
MOAT i 0.05556 NEXT PAIRS TO JOIN I 9, 

CLUSTER MEMBERSHIP
“ 3 --------5---------7-------T2------ 13---------------------------------
INTERNAL CONNECTIONS AT i 0.83333)

CLUSTER MEMBERSHIP
15 16--- T1----T8---T 9 --- 20 21

INTERNAL CONNECTIONS AT ( 0.83333) 
T 2 1 , 1 5 1  (

STNGrE'”MEMWR"TrOSTERS t--93“
1» 4, 5, 8, 11, 14,

9 CHARACTERS

C-VALUE
" 0 . 83333

4) C

C-VALUE
0 .8 7 5 0 0 '

C-VALUE
078TTT8

22 , 23, 25,

CONNECTEDNESS R( 9)
2 3 I 9, 2)1

CONNECTEDNESS Ri 9)
— — 5----TO------------------------------------------------

INTERNAL CONNECTIONS AFTER 1 0.83333)
— f 12, .6) ( .-r

CONNECTEDNESS R( 9)
~— 13 21

INTERNAL CONNECTIONS AFTER ( 0.83333)
— r Î 8 T T 5T--t T 9 l "T53-- r~20rT51---( 21, 17)-- 1.V9r~ t T t
{ 2 0 , 17) i



SUCKERS R.J.8EHNKE 7 MAY 1967 25 OBJECTS

L= 10 C( 101= 0.80000

CLUSTER MEMBERSHIP 
" ~2~~ ~~9--- ro— —

CLUSTER MEMB E R SHIP
3 6 7 12 13

CLUSTER MEMBERSHIP
8---13----T5--- XI--- F8---- 13----TXT— 21-

MOAT = 0.03333 NEXT PAIRS TO JOIN I 16,

SINGLE MEMBER CLUSTERS ( 8)
-'-IT ' -*F   - -3, " 1 1T — t m  22»—  T9T

9 CHARACTERS

C-VALUE
0.83333

.-C^TAtUE-
0.87500

C-VALUE
0.80000

1 1 ) (

CONNECTEDNESS 
-2----3“

C0NNEC T^ONES-S 
6 10

CONNECTEDNESS 
“ W ----28—

R{ 10)

R t—i m

R ( 10) 
t—13i— tit



SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 11 C( 11)= 0.77778

CLUSTER MEMBERSHIP 
2 —sr~ -9------rrr

MOAT = 0.25556 NEXT PAIRS TO JOIN <

C-VALUE
..0,77779

25, 10) I

CLUSTER MEMBERSHIP
- y -  t----  rz------ r s ~

C-VALUE
Ov8T5Trtr

CLUSTER MEMBERSHIP ~
8 15 16 17 18 19 20 21

—(T-^VALUE 
0.80000

SINGLE MEMBER CLUSTERS ( 7)
T  T.....5, ..ITT TWi 277— 737”....25,.. ^757

CONNECTEDNESS 
T ” 6

CONNECTEDNESS
5----ro—

R C 11)
1--  Tf ■ '4 H

R( 11)

CO NNECTEDNESS 
14 28

itt— firf
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 12 C( 12)= 0.76667

£  CLUSTER MEMBERSHIP C-VALUE
“ 1-----8----TT--- T5— ~1B----17----IB----T9--- 2Ü--- 21 OVT SSBT
INTERNAL CONNECTIONS AT ( 0.76667)

0 — -----1 IT»' 161 t "'2T» 19") f 2If 18) {—

MOAT o i 0444-4- "NEXT FAIRS' TO—JtJTN- r  T8-»— rr~ r

-xrosrar-M e m b e r s h t t - 
2 4 9 10

c=vAttro
0.77778

CLUSTER MEMBERSHIP C-VALUE
.. .-'ft1'   'T.......12......13—  ' . ■. —  ........... ---------- OvBTirOO

INTERNAL CONNECTIONS AT { 0.76667)
X 1 2 , 3 1  r

CLUSTER MEMBERSHIP C-VALUE
.22---- 25 ............— -- -----------------— .... ...-..... -....0.76667
MOAT = 0.03333 NEXT PAIRS TO JOIN I 22» 14) I

SINGLE MEMBER CLUSTERS ( 3)
5, 141-- 231

CONNECTEDNESS
T9- .45.

INTERNAL

R I 12)
— t— Hr?---I K — 16» l-tt(—

CONNECTIONS AFTER { 0.76667)

C ONNECTTrBtifSS.
3 6

— Ri— T2T~
*

CONNECTEDNESS 
7 -TO—

R( 12)

INTERNAL CONNECTIONS AFTER ( 0.76667)

CONNECTEDNESS 
-t- “i—

R { 12)
« 25» 2211
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS
• .

L= 13 CC 13)= 0.75556

# _______ CLUSTER MEMBERSHIP C-VALUE
.t..".8 .. TT . 15... 16 ..17...T'8--- T9...20....2T.. 0.76667
INTERNAL CONNECTIONS AT ( 0.75556)

'Ü (I T ,  8). « 19» 18* T20, 19) " T “

jp CLUSTER MEMBERSHIP C-VALUE
TZ.... 4... ^  TO.... ‘..... ................. -.......  0.77778
INTERNAL CONNECTIONS AT ( 0.75556)

^ --------r i 0 j .. 4) .. {

P  CLUSTER MEMBERSHIP C-VALUE
3 . 6 7 IT T3 1A . . 0.75556

INTERNAL CONNECTIONS AT ( 0.75556)
W  i— 71— 57— r~

."MOAT =— 0T02222 NEXI PAIRS TO JOIN t 2 2, 14) {

“ CTOS T fck "M'EMB fc R SH I P-:------------ DEVALUE
22 25 0.76667

 ̂ SINGLE MEMBER CLUSTERS ( 2)
* 5,"- 23,

R< 131CONNECTEDNESS 
23-----*T5

INTERNAL CONNECTIONS AFTER I 0.75556) 
* I " IT,— *1 ---- X- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -- - - - -

CONNECTEDNESS R{ 13)
--------- -5- — -— --------------——  !f
INTERNAL CONNECTIONS AFTER (.0.75556)

CONNECTEDNESS R( 13)
“ TO 15---------------~ r T 4 ,  7 ) t

INTERNAL CONNECTIONS AFTER ( 0.75556) 
~t-- 61-- 37 — f“

CONNECTEDNESS------------R t 13)
1 1
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SUCKERS R.J.8EHNKE 7 MAY 1967 25 OBJECTS

L= 14 C( 14)= 0.73333

CLUSTER MEMBERSHIP
“ i----8----- n --- r5--- ns---- r?--tb-— re---- m

CLUSTER MEMBEft-SHTP-"
2 4 9 10

CLUSTER MEMBERSHIP
~3----5------ 7--- T2--- T3---- 14--22---- 25-
MOAT = 0.01111 ' NEXT PAIRS TO JOIN < 18,

SINGLE MEMBER CLUSTERS ( 2)
5, 23,

9 CHARACTERS

C-VALUE 
~2t--0T T6B67

— C-VftttfE.
0.77778

C-VALUE 
0.73333 ~ 

7) { 25, 5) (

CONNECTEDNESS R{ 14)
- - 2 3 -  45

C-O lstNtCTeetrE^S--------------R i— 141
4 6

CONNECTEDNESS 
— MS!--- 28—

R ( 14) 
1— 221—
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SUCKERS R.J.8EHNKE 7 HAY 1967 25 OBJECTS 9 CHARACTERS

M

*

A

»

r#
É6u.
J Ê>
CO

L= 15 C( 15)= 0.72*222

CLUSTER MEMBERSHIP
— I 3  5----6------ 7— -- 8----rt----T2----T3--- TTT“
15 16 17 18 19 20 21 22 25

7TOAT = 07Ü1111 NEXI PAIRS" TU JUIN 1 237 201 f

rtnjSTEtrJMEWB'ER SHI p—
2 4 9 10

INTERNAL CONNECTIONS AT t~0.72222 )~~
{ 4, 2) (

3TWGtE“ nF«8 fR~ cnrsTET rs i— r r
23,

C-VALUE 
XT,T2T22~

"VÆLUE
0.77778

m I1i1H

CONNECTEDNESS
— rr— r n —

R ( 15)
t 18 , 7) ( 25 » 5) (

COTTNCCTEOITETS" — R < 15)
5 6
^NTtRKA1:“'CONNEt T rONS' AFTER

\ . 1

' J ® !  M l j » ?  , -t
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

L= 16 C( 16)= 0.71111

# CLUSTER MEMBERSHIP C-VALUE
~t--- 3------ 5-----6---7-------8--- t t ---  ---- T3--- --Or T l 't t l
15 16 17 18 19 20 21 22 23 25

INTERNAL CONNECTIONS AT -f-OTTlf tfl
I 11, 5) I 25, 20) ( 18, 8) { 14, 12) ( 21, 11)
T™2üv..161— T T 9 * 1ST t~ t* n ----ST— f~

MOAT =--0.18889--- NEXT PA 1RS TO JOIN < 25, 10) (

XTX)STER~METir8E1TSTm>
2 4 9 10

.T1̂ FR1tAtr''CT3Ntv,E'CTi'ONS'“AT'"{ 0TT 11 lit

C-VAttJc
0.77778

m ------ ----“ STNOL'E ME M 8£iR e tttS T tttS —(----01

m

9

CONNECTEDNESS R< 16)
-ttt----t9©— ------- (— ?3 ,~ 20 )(

-I-NTERNAt-CONNEeTiONfS AFTER f.$Ttt1*±t-
( 5, 1) { 21, 8) ( 7, 3) I 22, 7)

~ T “22T"“ 6T— 25, 15)"" 1 2 3 ,  8) ( 11, 8t
( 21, 20) ( 25, 7) { 25, 12) t 23, 22)

g f  i s ,  i r r  ~ t  23i  t t ) — t—t s i —m —  m i
( 16, 8) < 25, 23) I 23, 15) I 23, 17)

---(--221— 201--t™25? -14 ) — 1— 20?--
( 14, 13) ( 25, 19) ( 20, 8) I 25, 18)

— t 23, 18)- t-15?- 12)--(— 18? , j-**
{ 23, 5) ( 2 1 ,  1) I 19, 7) 1 23, 19)
J 2C, 14) (—2 5 , 13)-- (- 21-,------51-— ( 2 2 , 31
( 2 3 ,  1) ( 7, 1) ( 16, 7) I 20, 6)
( 19,ill 121 — 61---( 22?.15)---(— 19,— 51
( 8, 7) ( 18, 13) ( 11, 7) ( 15, 1)

-f "251— U  1 17,.til---( 23?.16)-- (“ 17?-- tt

( 22, 12) 
t I f ,  T) 
( 18, 12) 
( If, 1) 
( 16, 5)
1 -20 A 7) 
( 18, 1) 
+ H r H )  
( 18, 14)
(-25?- 161 
( 20, 5)
t— 17?-141 
( 22, 17) 
f-

cow rfe?E -otir«s--------------r i -t t r t -
6 6

I N'T E RN A t OONN€e T I-ONS A F T~ER ( 0.71111) 
( 1C, 2 ) (
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS

L = 17 C( 17}= 0.522 22

CLUSTER MEMBERSHIP
~1  2 ------- 3 --------4--------5---- -15-------- 7-------- 8--------9“
11 12 13 14 15 16 17 18 19

~ZI------  72-----  ~23-------  Z5-

STTTCUE-MEMBER CLUSTERS"!-- tD

9 CHARACTERS

C-VALUE
TO--0152222
20

4L

4

4

4

CONNECTEDNESS 
-- 122— ~ 276

R( 17) 
r 2 5, 10 )t
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SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

I j S ( I t J ) J S ( I , J ) J S U ,  J )

1 i i 0 .7 6 6 6 7 5 0 .7 0 0 0 0 16 0 .6 4 4 4 4
~ZH 0v555”5"6 7 0 .5 4 4 4 4

■■rib filli * flfcuurfTlhi iirtlfciimi
to 0» 53333

z ...9 ’"'""*" t r i 83*533.. 4 © 272222 10“ “ 0  . 7 0 0 0 0
25 0 .3 5 5 5 6 1 0 .3 1 1 1 1 22 0 .2 8 8 8 9

3 13 0 .9 3 7 5 0 12 0 .7 6 6 6 7 6 0 .7 4 4 4 4
14

.

' 0 • 5 1 111 r r - 0 .5 1 1 1 1 “ 5~ 0 .5 0 0 0 0

4 ~~V". 7TTT9— —1Ù“ ~ 0"rf5538 ___2_ Q. 72 2 2 2
22 0 .3 5 5 5 6 8 0 .3 4 4 4 4 6 0 .3 3 3 3 3

5 25 0 .7 2 2 2 2 11 0 .7 1 1 1 1 1 0 .7 0 0 0 0
' ” Q #S5$54; ...20 *"'©'; 5 4 4 4 4 .. —19“ GV"544'44*

s 13 ~ ÜV87500 11 12 '̂ 7 .8 2 2 2 2 ---- T~""02*70556
22 0 .6 6 6 6 7 25 0 .6 1 1 1 1 18 0 .5 8 8 8 9

7 12 0 .9 3 3 3 3 13 0 .8 5 0 0 0 6 0 .7 5 5 5 6
I f .  TOtJtKT"" 22 ” 0268889*"" £-5—■"©¿65556

8 19 0 • BO Ci 00 “ t i r “^ r 7 3 5 5 6 - t T " © ¿74444
23 0.66  667 11 0 .6 5 5 5 6 16 0 .6 4 4 4 4

9 10 0 .8 6 6 6 7 2-- --- -̂--*■ *..- _
0 .8 3 3 3 3 4 0 .7 7 7 7 8

22

« 3» ---i«— .3*----

, ,n 0 • 4 3 3 3 3 ^

-— lO.iAmiAi A ~T

T9

—

3rT~ 
----------------------

\J m 1̂000*3

10 9 w♦g6wuT * »5 5 5 o 2 Ot TOOOO
8 0 .4 3 3 3 3 19 0 .4 3 3 3 3 12 0 .4 2 2 2 2

11 1 0 .7 6 6 6 7 16 0 .7 6 6 6 7 5 0 .7 1 1 1 1
15 ~**0~¿6 5 558 " 2 3 ~0"T&5056*"

___aiafĉ .__*>%_—■ ----.......................----- -

' "18" ■"0»'58889

~ I '2" " 7 1T 793333” ...13 ”"0 .0 2 8 0 0 8 O; 8 2 2 2 2
22 0 .6 8 8 8 9 25 0 .6 5 5 5 6 18 0 .6 5 5 5 6

13 3 0 .9 3 7 5 0 12 0 .9 2 5 0 0 6 0 .8 7 5 0 0
14 u » 6Üy vv 25 ÜT56 250 ' ..18"" 5 J f 50

19 7 0 .7 5 5 5 6 22 0 .7 3 3 3 3 ..12 1 Ù ♦ 1 11 i  1
13 0.60000 18 0 .5 6 6 6 7 20 0 .5 6 6 6 7

15 18 0 .9 3 3 3 3 16 0 .8 8 8 8 9 17 0 .8 7 7 7 8
~~2tr~ ..0 .8 2 2 2 2 "8 ~7tri'T553'&~~

Trminiidffnlbii...  / I , „ /**! ,, ,,

...2 5 .. ' 0766667*

16 2 1 0 .9 4 4 4 4 " 1 5 ..™0t 88889---- ~ 18  " U < 'Z
20 0 .7 1 1 1 1 19 0 .7 1 1 1 1 1 0 « 64444

17 19 0 .9 4 4 4 4 15 0 .8 7 7 7 8 21 0*82222
16 0 .7 6 6 6 7 * 0 . T 4444- ~2*5" “"^0r,S5515ir

r s — 1 5 " 0 .9 3  3 33 ... "■”"20.."~O T 88889~ "™T6" 0 .8 2 2 2 2 "
19 0 .7 5 5 5 6 7 0 .7 2 2 2 2 8 0 .7 1 1 1 1

NODAL DISTANCE ARRAYS

J SCI,J) J S U ,  J)

18 0.60000 21 0.58889
25 O’; 5*3553 ~2©.•■"©.48889

” 5” 0.38889 “3” - 0.35556
11 0.27778 21 0.27778

7 r0.70000 22 0.55556
IS?
«4

0.48889 “"11“ 

.■* .<■*.- A _-».—».«A25 0.40060 0 ¿ 37 7 78
7 0.31U 1 3 0.30000

16 CÌ.61U1 23 0.58889
22~ 0 ¿5 H i  ll ' 3 0 ¿ 500ÜÜ

3~ ©V74444" j*4~~ © . Tt t t t
20 0.54444 15 0.54444

14 0.75556 18 0.72222
25 * 0.65556 ■20.

_

0.611*11

18" 6̂ . 71x5.1 ■ TT '0 ¿70000
20 0.60000 7 0.54444

25 0.50000 8 0.43333
1,1 '7'"

,.fr%.rr.

u *3t t 78

A rr..ir\ *̂ *-*.+*■ .
--- 23™ 0.34444

TT" 'w * 322 ---- -T—.U *^0 0 89 ■
15 0.41111 17 0.40000

21 0.7 ll fi~é% - ■ -**• o « 0 £3 8
- ■ ...

0.65556
_.-. .A: . r» ei'A'A:. — .i 9 :^.58889 T ©¿53333

0 .76667 14~ 0 . T1 l*lir
20 0.61111 15 0.58889

7 0.85000 22 0.65000
5— 0 • 500 0 tj 15

.. if* .

0 *4875v

“6 “ 0.71111 •25 0.61111
17 0.54444 3 0.51111

21 0.83333 19 0.82222
7 *~t)26'5556'~' -j-j 0.65556‘ ■

17 , 0 .76667". 0.76667
8 0.64444 5 0.61111

18
23“

0.81111
“©.63333“

20
14”

0.81111
-©V54444--

tT~tn-8'iri 1
12 0.65556

21 -t3r76“6'67 
25 0 .6 0 0 0 0



SUCKERS R.J.BEHNKE 7 MAY 1967 25 OBJECTS 9 CHARACTERS

m
i

19

SC I»J)

17 0.94444
~ZÜ--0.75556

J SilfJ)

15 0.82222
T5— U.TTTTT

J SU,J)

8 0.80000
”2T5'— o v z m m

""20“ “ T8”
16

.0.8S'8W
0.71111 23

”0282222
0.71111

-T7
21

21 16 0.94444 15 0.83333 17
11 0 . / 1111 - _ g _ "OTTOO'OO"'" ~"2TJ

“ 22 “ 25" 0.7666 ? 14"..~XT7 T3333~~ T
23 0.65556 13 0.65000 20

23 20 0.71111 8 0•66667 22
15 0264444 “ T7 0.63333 ~TF

~Z5 22— CT.Tffo-üT- 
12 0.65556

“5”—trrrzrrz
17 0.65556

20--OTTirtT
23 0.64444

NODAL DISTANCE ARRAYS

J SiI,J) J

21 0.76667 18
"nr— 0“. 5 8 8 8 9 — --------r

~rr~ t r m s str------ z-y
12 0 . 6 1 1 1 1  22

19 0.76667 18
T — 0T5BBB9---- — T

■■"12’'-"0~.68'889' — .... 6
3 0.55556 15

11 0.65556 25
— "5— 0.58889------- rr

—*15 0 .6 6 6  ST"“ ' ' 7
14 0.61111 6

/ t 1 ‘

Si IfJ)

0.75556 
0.58887

trrrrrrr
0.61111

0.76667
0-.5555F

O T S ^ S T  
0•54444

0.64444
Ü T5T7T8-

O-rersyysr
0.61111
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