'Report on Further Measurements of
Synchronization and Communication
in Cultures of Dinoflagellates.

Fritz-Albert Popp

Based on the measurements of photon emission from Gonyaulax polyedra, we con-
tinued to investigate the phenomenon of synchronization of the photon emission
from Gonyaulax polyedra by extending the same measurements and evaluations to
other species of dinoflagellates, i.e. Protoperidinium elegans, Pyrocystis lunula, and
mixtures of all of them, including mixtures with G.polyedra. The introduction to
this new method of investigating biocommunication, the materials and methods as
well as the results of the measurements on G.polyedra and the interpretation has
been presented on the ICRL-meeting (April 4-7, 1993). A report of these measure-
ments including the results and the discussion has been given. Table 1 shows the
measurements which have been performed now in the second stage of this research,
Table 2 contains the most essential results.



‘Table 1: Further Measurements on G.polyedra, P.elegans
and P.lunula

Species distances | time intervals | number of
(mm) (s) measurements
(a 1024)
G.polyedra-empty cuvette 7.5 0.1;1 8
P.lunula 7.3; 15 0.1;1 32
P.elegans 7.5; 13 0.1;1 32
G.polyedra/P.lunula” 7.3; 15 0.1; 1 32
G.polyedra/P.elegans" 7.3; 15 0.1; 1 32
P.elegans/P.lunula” 7.5; 15 0.1;1 32
P.elegans-P.lunula™ 7.5 0.1;1 16
P.lunula-P.elegans™" 7.5 0.1; 1 16
P.elegans-empty cuvette 7.5 0.1;1 14
P.lunula-empty cuvette 7.5 0.1; 1 14
G.polyedra=~ 0.1; 1 8
G.polyedra™ 0.1;1 8
G.polyedra-

G.polyedra 7.5 0.1;1 16

*} 7 /7 mixture of both in the two cuvettes
™) 7-” one cuvette with one species-the other cuvette with the other species

***) always one cuvette in the middle of the shutter
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- Table 2: QAB-,QTAB-, QBA- and QTBA-values for the dif-

ferent measurements

Species distance time-interval QAB/QTAB p QBA/QTBA »p

(mm) (s)
G.polyedra 7.5 1 0.17/0.54  0.00 0.32/1.41  0.00
15.0 1 0.25/0.47  0.11  0.34/0.66  0.00
7.5 0.1 0.14/0.70  0.00  0.15/0.85  0.00
15.0 0.1 0.06/0.55  0.00  0.64/0.79  0.10
P.lunula 7.5 1 0.31/0.81  0.04 0.04/0.49  0.00
15.0 1 0.36/1.16  0.01  0.63/0.67 0.56
7.5 0.1 1.28/12.8  0.00 0.96/5.22.. 0.00
15.0 0.1 0.76/1.01 = 0.05 - 0.78/0.80  0.36
P.elegans 7.5 0.007/0.37  0.00 0.003/0.36 0.00
15.0 0.058/0.38.. 0.05 0.027/0.15.. 0.00
7.5 0.1 0.253/2.59  0.00 0.692/0.75 0.39
13.0 0.1 1.488/0.52 0.60 0.713/0.67 0.39
Pelegans/ 7.5 0.027/0.48 0.00 0.017/0.08 0.02
P.lunula 15.0 0.032/1.68.. 0.00 0.023/0.25 0.03
7.5 0.1 1.036/7.21  0.01 0.637/1.64.. 0.01
15.0 0.1 0.044/0.15 0.03 0.136/0.12 0.85
G.polyedra/ 7.5 0.012/0.32 0.00 0.007/0.44 0.00
P.elegans 15.0 0.008/0.31 0.00 ~ 0.007/0.21  0.00
7.5 0.1 0.067/0.06 0.43 0.076/0.81.. 0.00
15.0 0.1 0.451/9.74 0.00 0.349/0.29.. 0.87
G.polyedra/ 7.5 1 0.013/0.12 0.00 0.019/0.20- 0.00
P.lunula 15.0 1 0.023/0.24 0.00 0.023/0.32 0.00
7.5 0.1 0.039/0.25 0.17  0.148/2.27  0.01
15.0 0.1 0.303/0.72  0.05 0.057/0.19  0.01

~ Let us recall that
“(3)
QAB



aou - 2
QTAB = d@:

QTBA =

where "T” accounts for the "theoretically” expected values under the assumption
that the photon emission by use of the open shutter can be described by a linear
combination of the photon intensities and variances by use of the closed shutter.
Every deviation from this linear relationship excludes the possibility of *linear op-
tics” in the sense of rescattering- and absorption processes. From Table 2 it becomes
evident that "the communication” of the dinoflagellates of the two chambers cannot
be described in terms of linear optics. Rather, the synchroneous "flickering” of the
dinoflagellates induces in all cases a strong and nonlinear decrease of the variance
of the ratio of the intensities of both the chambers. The Figures 1 display some
examples. This effect is due to an "unification” of both the samples. They behave
more and more as an entity. It is worthwhile to note that ”communication” and
"unification” gets some common phenomenon under this aspect.

Besides of that Table 2 shows some further interesting features:

1. With increasing measurement-time interval the "condensation effect” (de-
crease of the variance of the ratios of the intensities of the "communicating”
systems) becomes more distinct.

2. This effect tends to become stronger with decreasing distance of the samples,
however much less stronger as expected if one provided a quadratic dependence
on the distance.

3. The strength of the effect depends on the species under consideration.

The non-linearity of the effect and all these features exclude the possibility that the
synchronization is due to simple rescattering of light originating from one cham-
ber and travelling from this chamber to the other one. Rather, the non-linearity,
the tendency of lowering the intensities by opening the shutter, the decrease of
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the "condensation effect” with increasing distance of the cuvettes as well as the
dependency of the effect on measurement-time interval and on the species under
investigation indicate an active role of the biological samples in this phenomenon
under investigation.

Figures 2 display this effect in case that only one cuvette with dinoflagellates has
been fixed in a position just between the two chambers, where the photon emission
can be observed from both multipliers at the same time. Again the similarity to the
results of two separated cuvettes in both the chambers with open shutter indicate
the "biological” cause of the synchronization.

The further Tables and Figures which are enclosed document the most of the essen-
tial data of all these measurements.

At the moment we do not know the mechanism behind this phenomenon. Our results
exclude the validity of the present and fashionable interpretation in terms of pulse-
coupled oscillators (Mirollo & Strogatz, 1990).

Rather, it can be explained in terms of "destructive interference” on the basis of
Dicke’s theory. However, for this investigation further experiments have to be per-
formed. We are just planning the next steps.



F igures 1 and 2 display the following graphs from left to right:

1.

o

3.

The intensities of channel 1 (top) and channel 2 (bottom) ordered ax:cordmg
to decreasing amplitude. :

The intensities of channel 2 (top) and channel 1 (bottom) ordered in just the
same time-dependence as the intensities on the left graphs (channel 1 and
channel 2, respectively).

The ratios M (top) and '2_% (bottom) in the same time-dependence ¢ as the

intensities of the left graphs.

The number of flashes (intensities i > mw + 30,1 > mw + 20,1 > mw + o,
1 > mw, with mw = meanvalue, 6 = mean deviation) of the channel 1 (top)
and of the channel 2 (bottom).

Figures 1 show alternating series of dinoflagellates without and with visible contact,
Figures 2 show the results of only one cuvette observed with the two photomultipli-

€r8.
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Gonyaulax, At=100ms, d=7.5mm, without
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contact , 36gonia, 36gonib
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Gonyaulax, At=100ms, d=7.5mm, with contact, 36gon2a, 36gon2b
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Gonyaulax, At=100ms, d=7.5mm, without contact, 36gon3a, 36gon3b
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Gonyaulax, At=100ms, d=7.5mm, with contact, 36gon4a, 36gon4b
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Gonyaulax, At=100ms, d=7.5mm, without contact, 36gonba, 36gondb
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Gonyaulax, At=100ms, d=7.5mm, with contact, 36gonba, 36gonbb
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Gonyaulax, At=100ms, d=7.5mm, without contact, 36gon7a, 36gon7b
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Gonyaulax, At=100ms, d=7.5mm, with contact, 36gon8a, 36gon8b
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Gonyaulax, At=100ms, d=7.5mm, without contact , 36gon%a, 36gon9b
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Gonyaulax, At=1s, d=7.5mm, without contact, 36gon11a, 36goniib
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Gonyaulax, At=1s, d=7.5mm, with contact, 3b6goni2a, 36goni2b
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Gonyaulax, At=1s, d=7.5mm, without contact, 36gon13a, 36goni3b
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Gonyaulax, At=1s, d=7.5mm, with contact, 36gon14aq, 36gonli4b
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Gonyaulax, At=1s, d=7.5mm, without contact, 36gon15a, 36gon15b
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Gonyaulax, At=1s, d=7.5mm, with contact, 36goni16a, 36goni6b
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Gonyaulax, At=1s, d=7.5mm, whhoutcon&xﬁ,3690n17a,3690n17b
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Gonyaulax, At=1s, d=7.5mm, with contact, 36gon18a, 36goni18b

100000 : 2.8 200+
500004 — 11 36gon18a 5000 — 12 36gon18b - — /12 - [ Anzah! Peaks |1
] ] 2.0 160 X gem. Peaks
10000+ ] 1.2- 120 mMw=2201.85£6605.17
50004 _ _
] 0.4 [ETtrwmpaepormomomgapn] 50
1DDD-§ ’ : 1
500 —0.4—- 40_-
T T | 1 | T | ] T |'_"1'2 T ] ] ] 0—
0 200 400 600 8001000 0 200 400 600 8001000 O 200 400 600 8001000 mv  mwte metle mwtde  mox
] 100000 1.2 200+
5000 — 12 36goni18b| 50000 — 11 36goni8a — 2z/m - {1 Anzchl Peaks 12
] 0.4+ 160 %Y gem. Peaks
‘gggg ~0.4 1204 mw=336.75+306.70
1000 1
: -1.2 80
500 1000 7
"‘2.8 ] T O_

] T
0 200 400 600 8001000 0 200 400 600 8001000 O 200 400 600 8001000 ™ mvts mwsds mwrde | mox



Gonyaulax, At=1s, d=7.5mm, without contact, 36gon19a, 36gon19b
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Gonyaulax, At=1s, d=7.5mm, with contact, 36gon20a, 36gon20b
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Gonyaulax, At=100ms, 1. Kuev., in der Mitte vom Sichtfenster, 1gonia, 1gonib
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Gonyaulax, At=1s, 1. Kuev., in der Mitte vom Sichtfenster, 1gon2a, 1gon2b
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Gonyaulax, At=100ms, 1. Kuev., in der Mitte vom Sichtfenster, 1gon3a, 1gonJ3b
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Gonyaulax, At=1s, 1. Kuev., in der Mitte vom Sichtfenster, 1gon4a, 1gon4b
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Gonyaulax, At=100ms, 1. Kuev., in der Mitte vom Sichtfenster, 1gon5a, 1gonSb
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Gonyaulax, At=1s, 1. Kuev., in der Mitte vom Sichtfenster, 1gon6a, 1gon6b
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Gonyaulax, At=100ms, 1. Kuev., in der Mitte vom Sichtfenster, 1gon7a, 1gon7/b
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Gonyaulax, At=1s, 1. Kuev., in der Mitte vom Sichtfenster, 1gon8a, 1gon8b
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Gonyaulax, At=1s, 2. Kuev., in der Mitte vom Sichtfenster, 1gon10a, 1gon10b
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Gonyaulax, At=1s, 2. Kuev., in der Mitte vom Sichtfenster, 1gon12a, 1gon12b

1000 — 11 1goni2a

500

100
50

10
5

1

] T T T T
0 200 400 600 8001000

1000 — 12 tgoni2b

500

100

1 1 T T T
0 200 400 600 8001000

1000 — 12 1goniZb

500

100
50

10
5

1

~0.2-
~0.4-
~0.6-

-0.8

J T T T 1
0 200 400 600 80010

G0

1000 — |1 1goni12a

200

-0.2
-0.4
-0.6

1 T T T T
0 200 400 B60OO 80010

-0.8+ T T
00

0.8
0.6+
0.4
0.2
0.0

— 112

T T
0 2C')O 460 600 800 1000

0.8
0.6
0.4
0.2
0.0

— 12/11

T 1
0 200 400 600 8001000

80

60+

404

20+

Q-

] Anzahl Peaks 1
&3 gem. Peaks

mw=39.62+115.63

80+

60—

40

204

mw  mw+vy  mw+20 mwv+de max

{1 Anzahl Peaks 12
£ gem. Peaks

mw=36.471+103.68

0




1000
500

100
50

10
5

1

1000
300

100G
S0

1C
5

1

Gonyaulax, At=1s, 2. Kuev., in der Mitte vom Sichtfenster, 1gon14a, 1gont4b
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Gonyaulax, At=1s, 2. Kuev., in der Mitte vom Sichtfenster, 1gon16a, 1goni16b
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Gonyaulax, At=1s, d=7.5mm

Gonyaulax, A t=1s, d=15mm




Gonyaulax, A t=100ms, d=7.5mm
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"86/3: BASIC STATISTICS PR-RE-9T  14:45:%8 FaGE

GO L CE8 [ 40 @z owith 7 ovarisbles ]

vy T n CasE
Zeit: 1=1s, 7=10@ms, Dist: 1=7.5mm, Z=13mm

.Ll
4

Hu_

ERN
b

!ll i i

ARIABLE LIST =and missing data values:

T QAB!GTAE (  ~9999.) 4 QEAIOTEBA (  -9999.)

" _
(vB=1) and (vé=1) Ii‘ 7Y

- el

2 group
Mean

css/35: T-test; indep.var: QUK

basic [1 gr.= 1] [2 gr.= Z]

ztats . of Caszes = 10 (MD c-w del)
1 group 2 group H@ e
St. Dev. 5t. Dav. F

L PETOTA LBESL1E 4.067
074974 ) 4 o aoa




Tc:\css\gony\GDNYN.CSS

@8-02-93

14:46:40

[ 40 cases with 7 variables ]

PAGE

ta file:

ble- 41 Zeit: 1=1s, ~=1P@Pms, Dist: 1=7.%mm, =2=15mm

,RIABLE LIST and missing data values:

< QAE!GTAR ( -9999.) 4 QEAIQTBA ( —9999.)

4SE SELECTION CONDITION:

thelude if: —

(vE=2) and (v&=1) LRI NP

3y = SGRT (SUM (dx¥2)Y/(n—13)

css(Ei T-test; indep.vars: Qpuo_x

hasic [1 gr.= 1] [& gr.= 2]

stats N, of Cases = 10 (MD c-w del)

!
Z-TAILED TEST | 1 group I group % 1 group k 2 group
t | p=level % M1 N2 ‘ Mean ‘ Mean
|
DAEQTAR 2. 237 @54 t 5 ! l LA TAEDE L LRTIET
AEA | ATEA -2.8402 L824 % 5 1 5 \ L 149278 LBAETTE
) i !

cEs/3 T-test) indep.var: aLo_¥

basic [1 gr.= 11 [2 gr.= 23

stats M. of Cases = 10 (MD c—w del)
1 group 2 group HA aDp1=8D2
S5t. Dev. St. Dev. F p—level

GAB | OTAR .R76BI3 . 054982 82.4567 aaz

DBEA | OTEA L D44R72 547197 154.018 efralts




L&
J
0
]
for
a
n
¥}
:—:
v3
T
I
)
in

2E88/Zr  BABIC STATISTICS 2e-ga-95

data file: cilcss\gony\GONYN.CSS [ 40 cases with 7 varizbles ]
Table 4: Zeit: 1=1s, 2=1@0ms, Dist: 1=Y.3mm, Z=15mm

T RABATABR ( -9999.) 4 GBAQTBA ( .=-9999.)

CASE SELECTION CONDITION:
Include if: —
(vS5=1) and (vé6=2) }&‘ XS UA A

2D = SORT (SUM (d¥x21/(n—13)

css/0 T-teszt: indep.vars QUO_X
hasic [1 gr.= 1] [Z gr.= 2]
tostats M. of Cases = 1@ (MD c-w del)
i
7 : T z
2-TAILED l TEST b1 group 2 group l L group | &2 group
t | p-lsvel | M1 N2l mMman |
! ! 1 L
AR OTAR } 177 | 5 s [ .z f
I OOEAOTEA | LiBa | 5 = | .z i
] ; { ; !

g AT
LIS S
basic
stats
1 group 2 group HA
St. Dev. 5t. Dev. F
AR GTAR L IRESTD .19 185
LBEA I QOTERA L2TRE2S 1@7.211 Gt




CES5/7:  BASIC STATISTICS 2e-02-97  14:51:0

data file: cilc ss\gonvxFDN\N ces [ 40 cases with 7 variables ]
Table 4: Zeit: 1=1s, 2=10@ms, Dist: 1=7.5mm, 2=15mm

YARIABLE LIST and missing data values:

T QABIQTAER ( -9999.) 4 OBAIQTBA (  -9999.)

CASE SELECTION CONDITION:
Include if:
(vB=2) and (ve=2) LOO Wy, l‘s W van

_ )

gD = SORT (5UM (d%%2)/{(n-1}]

T-testsy indep.var: GUOD_X
[1 gr.= 11 [2 gr.= 2]
N, of Tz=zes = 10 (MD o-w dal)
! !
Z-TAILED | TEST E 1 group 2 group % 1
; t § p-level | M1 N2 i
I i
T i
P DARIOTAER | | = 5 f
L DEAIOTRA | ! 5 50
! i { !
- !
cas/ it !
basic |
stats del)
1 group 2 ogroup HE SDi=8DI |
- i
St. Dev. Et. Dev. F plevel
QAR ATAR LD1E58T L IEBEET T41.472 L DO
GRAOTEA L 7EBTAS L ZFTE4L L. LB LB
L !




Lunula, At=1s, d=7.5mm

Lunula, A t=1S, d=15mm




10

124"

10 7

Lunula, A t=100ms, d=7.5mm

12.89 8.51

QAB QTAB QBA QTBA

Lunula, A t=100ms, d=15mm

7~ i
A&\\\\\\\\ W\

QAB QTAB QBA QTBA



Lunula, At=1s, d=7.5mm

Lunula, A t=1s, d=15mm

084
0,6

0,4 1

0,2

QAB QTAB QBA QTBA



Lunula, A t=100ms, d=7.5mm

12.83 5§.22

1,44

1,24

0,8 1

0,64

0,4 -

0,2

QAB QTAB QBA QTBA

Lunula, A t=100ms, d=15mm

1,44




Lunula, At=1s, d=7.5mm

07 w et

-12_

'16 1 t T T

Lunula, A t=1s, d=15mm

1.83

0 - —/ L/

-12..

4.87

-16 T T T T




data file: ci\css\GABLUN.CSS

punula
VARIABLE LIST

=
| ol
rt
=)
~J
.

[F 1]
]
*_.l
a1l

T QARIQTAE ( -9999.)

4 QBAIQTBA (  -9999.)

CASE SELECTION
Include if:
(vB=2) and

CONDITION:
{va=1)

SORT (SUM (d¥¥2)/(n-1))

gD =

"{DQWA‘V-}.S a

-

11

th

Y

css/lt T—test; indep.var: OUD_X
basic Tl gr.= 11 [2 gr.= 2]
stats N. of Cages = 8 (MD c~w del)
2-TAILED TEST 1 group 2 grou 1 group 2 group
t p-lievel ni N2 Mean FMean
QAR QTAR 135 3 4 bl
GEA ! OTEA LIES 4 4
et i T H
i I ! 5

T-testy indep.var: GUO_X

(1 gr.= 13 [Z gr.= 2]

Ne of Cases = 8 (MDD c—w del)

Logroup 2 group HZ :

St. Dev. St. Dev. F
DARILTAR | 1.174252 | 12.89@52 12@. 509 .00
GRS OTEAS CTAARTE 5.50574 LD BT o~




fata file: ci\css\QABLUN.CSEE [ 32 cases with 7 wvariables ]
unula '
4

iy

JARIABLE  LIST and missing data values:

T QABRIQTAE (  -9999.) 4 QRAIATEA (- -9999.)

SASE SELECTION CORDITION:
Include if: -
(vB=1) and (vé=1) j&_'},ﬁ Un t2n

D = SORT (SUM (d¥%2)/(n-1))

: T-test; indep.var: QUT_X
: [1 gr.= 11 [2 gr.= 23
! M. of Cases = 2 (MD c-w del}

2-THILED TEST 1 group 2 I group 2 group
: + pelevel M1 Maan Mean

OAR I QTAR - ; . aa4 2 2
CEAQTEA -1 . L 1EE 4 4
ces/

Uiy

i+
[
=
m n

_ 1 group 2 ogroup HE o SD1=5D2
! St. Dev. St. Dev. F p-lzvel
| QAR GTAE L2EL1S4T 1.187477% 17.73% .41
|OBSIQOTEA R LEE1aT9 aT7.nen e




data file: ceNcss \OABLUN.CES [ 32 cases with 7 vsriables
Lunula
4

UARIABLE LIST and missing data values:

T QARIQTAR (  -9999.) 4 QRAIQTBA ( - —-999%9.)

CASE SELECTION CONDITION:
Include if:
(vB=1) and (v&=2) A5 AS e
{

ap = SERT (8UM (d*%xZ)/(n-1))

ces/3: T—-test: indep.var: QUD_X
basic [1 gr.= 1] [2 gr.= 2]
stats N. of Casez = 8 (MD c—w del)
T g - - . —
2-THILED TEST 1 group Z group 1 group 2 group
£ m-lavel R W Mean Mearn
OME | QTAR -1 483 . 1E9 4 4 L AD7 S0 1.
OEA | DTEA ~ . B4k LFES L 4 8
1 group 2 oroup HER SD1=£D2
St. Dev. St. Dev. F p—level
GAB QATAR L122784 1.873138 T7 274 L EB5
ORA | QTERA 7IBR41 1. 8973743 2.112 . BES




data file: cr\css\RRELUN.CSS [ 32 cases with 7 varisble

unula
-

BRIABLE  LIST and missing data values:

. 3 GABIGTAE ( -9999.) 4 OBA!QTEA (-

-5999., )

{wéa=i)

400 WS, AS won

(SUM (d%%2)/(n—-1))

caz/5e T—-test w

+
ool
I
(in}
!

LITR ]

[ny
I

U

2-TAILED TEST 1 group
T o le "

2 ogroup

I
A g

2 ogroup
Maan

DARIDTAR —. 455 ot

4

n

1.01iaa208

 SESREA

GBAOTEA - 2EE . 4
! |
I ces/D: T-test; indep.var: QUO_X
basic [1 gr.= 11 [2 gr.= 2]
stats N, of Cases = 8 (MD c-w del)
: 1 group 2 group ! HB ¢ SDi=8D2
St. Dewv. St. Dev. F p—level

1.052932

DAE | GTAE . 248002
GRS QTEA I1ETE

mmang

LAt Lo P

A4S
i

T
SRS




ata file: ci\csshgony XYLUN.CES

wunula

aRIABLE  LIST and missing data

valuses:

with B

variables

- A

& VE:

-9999, ) 4
~9999, )

— =

Ve ,
fHB |
X

o

»B

(

"ASE SELECTION CONDITION:
I

nclude 1if:

(v@ ©= 4)
D o= SERT (SUM (d¥¥2)/(n-1))

ce=/31 Descriptive Statisti
basic M. of Cazes =
ztats (MD pairwise leted:?
T 1
{ R Min
E el o o
YIS 4 ‘.a@@mm
-y i . - : .
o/l Descriptive Statistics

/T pti
basic M., of C_WEK = 4
ts (MDD pairwize de

- I NTA
pz, B 03

Upolimit

X0 1 4.IEI09L

A T

W Y e """""""'C)"'\ A
St Po QP o |
e o A I g
1.425 —-2.I314%




file:
-1

:\cgg\ggny\XYLUN.CSS r 16 cases with g2 varlisbilw= 2

JRELE  LIST

and missing data values:

XA
YEA

~9959.)
( -9599.)

SELECTION
1ude if:

2y B)

= SORT

and

{ &L

CONDITION:

won

L
—
i

r+
m

[
-t

S
l +
| !
— )
o
Yo &
YR \ 4
e 4
YEA % 2
}
..... — — : . - : S
2 \ nescriptive Statistics
hasi | N. of Czses = 4
i el

I
+
1]
+ e

(MD pairwise

p=u?5@@
Dn.limit

-1.17327
-&8, TREY
-1.1832
- RE7e N




-

vosssgony WLUNULAC

: Wwith 15 variables
1=1ls, @.1=180ms, M m.S

.8icht, DMM:7.5mm, 13mm

i 2 I 4) 5 6| 7 8

& M0 oMM 110 SIG1 120 SIGR 11DI2

1 1.0 1 7.5 ne4, 17| 7284.00 Th.6F 254,73 17.80

2 1.0 2 7.5 4P, 12| 4564.15 40.76 447,79 $,47

s 1.0 1 7.5 184. 46 48,72 oR.97 177,55 14,572

4 1.0 2 7.5 2p4.51 T26.25 41.4%2 o9R.07 8,70

5 1.2 1 7.5 222,03 1292.15 79.74 14.78

& 1.0 2 7.5] T45.8@| S455.72 08,27 12,11

7 1.0 1 7,81 149,83 267 49, Gé 2.22

8 1.9 2 7.5 2R, 47 722.41 0. 4& .25

= .1 1 7.5 17.99 L23 DLAT 1831

Y L1 2 7.8 155.441 1981.62 £.47 0.7 4

11 .1 1 7.5 SETLIT O1777.40 oL1E 170,10

12 .1 2 7.5 16.70 4.12 10.40

P17 .1 1 7.5 15.11 4,52 11.04

‘14 W1 = 7.5 18.21 85, &7 10,04

P15 o1 1 7.8 15,24 4.15 L1, DA

L 1e .1 2 L5 27.44 oe7 . 44 1%.70

117 1.0 1; 15,0 272,41 149,31 19,49

’ 1.9 = 15.0] B4l T7e8.74 10.90

1.0 1 15.8] L33 TE.LRR 15,04

1.0 2 15.2 67 .10 DE9L.25 11.49

1.0 1 15.0 TET L0 TEI. @0 el

1.0 2 15.@ 498.17] 1575.81 12.94

1.0 1 1R.0] 1480.2T|27I29.37 21.78

1.0 2 15.0 544 .0 S@AL. &5 & 8.45

.1 1 15.@ 41.1& 14.27 5 11.90

.1 2 15.2 1.64 15.45 5 11.25

.1 1 15.0 40,34 17.9% 7 21,71

28 .1 2 15.0 Th, AT 12,87 T b 15.14

9 .1 1 15.0 1.1t 15,48 7 .56 Ll 8.0
! .1 2 15.0 11.98 4,55 P e .
1 .1 1 15.0 By 26.75 L B P49 °ELT

a2 .1 = 15.0] 45,19 nB.27 4,22 2.84 15.51

! H




data
unula,

=Ngon
. B.1

I ~<

=

with 15

, 2=m.Sicht,

SIEDZ1

17
SIGLZ

DU R B % I

[ IS R R B R

N
J

~Er o s L p

[y

‘
'
i
i
i

1
1
‘1

=2
o
7
%

112

i
~d

O G2 00 O 0 Bl
-0

LRI URS 8
DRY RIS B S8 B A S SR B 4

=4

~§ B

B

”

NN

LR
32,

3]
43

e
“d LRt
n o om
R

YR I N
.
B

"

n

10.8

,
@ s

n

S\ e e S N 0 S

N R I TS

"
Iy
—t

.21
13
. 08
.12

1.58
.05
1.27

= |
R

o

Jr.d
S PP

3

J R e LD oA

x doas

B

. Bh
-

12
o

595348, 20
19881%9.064
ID49.7Z
PRF7I.98
718Z3.95

1A 1Y

e41a17 .13

A3 D E O

o 0 L e R

162473.0
HEZZ.D
7EBIR.D
28886918, 1
2595, 19

257,19
122,98

17@51976.36
S69R1BAE.IE

2TT7LT .04
2671617012

BE4B7 .72

28IRLL12. 54

[1&98.746
12584€9.
45.7
2145958,
47 b5 .

T
rapl

g

”

o

B

b

71

AL
R
-

/ ‘3
e 4
ue
2%
&
o

¥

-~

2173184.°

o3y
UL i B I

LTy,
PO "4 R on Lon)

28&.4
118.82
142.99
245.14
744.79
145,31
24%.24

s
4>

15mm



csg/3: DATA MANAGEMENT B7-IB-9% 1T:27:14

data file: civceshgony \LUNULZ.CSS [ 1é& cases with Zé& variasbles ]

Lunula

)

15 16 19 2@ 21
GAaR QEA gaa SER{ABS_XY QTAE QATEA

o
—
12
=
4
.
~N
| o
8]

4=
SN

1.2 .S E L2D

1.5@ 8.87 91

e
.

e
.

-

ot R R D

Pt b et et

" S
RIS 00m o

1]

ol
Y
N R
4
o~ - A
-
m
fars
=
DB |
~§ T

1

(R BRASER T I

H
o
‘.l-
i)
r3
N
m
1

"

-

1 1.@ 7.3 .87 .83 2.37 .81 .14
2 1.0 7.3 .51 @6 .81 29 1.48
5] 1.@ 7.9 . @é .02 7 2.47 1.4
4 1.@ 7.9 .89 LB .38 2.6%9 .04
] -1 7.0 1.29 L85 L1 L171181.77
.1 L3 .91 1.88) 13567 72 . 28
-1 .5 .98 1.4 .78 LRI 22097
» 1 ] 2.8 .57 B3 571 5074
- @ 15.0 =1 01 .28 S.47 L A8
8 iy .54 g 1.28 ST

& L2

2 2

1 B

1 2

1 2

1 z

DR IR N ) B (R LR B N B

b 0 R L

[
[RT S 8P
-

(=

I~
3 0
n
4
it

14

.
"
"
.
e
¢
[
.




rm
-
—
=
d
i
|
¥
=]
[y
[
£
0
=3
-
T
B2l
=}
m

85/%: DATA MaNAaGEM

data file: cil\ceshgony N XYLUN, CES [ 164 cases with 8 variables ]
~unula

DMM XA YAB XE YERA DA DE

o
-t

-y 521 250 . Q60 Q2
-1.8437 -1.7135 420 13.%9¢&
-2.82% —-. 049 L1237 .24
-1.%17 —. 245 L2835 I2.70 I2.27

R IRvaRRS BN RS N CRURE I ) B ol

i . . —B&R. 258 ~24,226 T, 955 19,57 19,54
? . 7.474 1.041 .0e@]  -15.77 -.78
; . ~Z4.F231 -28.528 T.7AD 14.76 14,85
: . . -I97.968) -3.244 . 608 17.91 17,87
; . 5,517 -.147 L1468 1,48 A1

J
0
-

"
I
1

R R n

~8.134

-
[ I Y
”

"

e

L
RS A AT IR NS BN NN BN RN BN RN BN S |

4
1
P
173 ?.n% 2.%92
4

R R T N - N =R - =)

11 . .0 _51.798( -.558 147 7.4% 99
h1z 1. 15.0 & L2908 . 549 020 -1.26 -4.04
11T . 15,0 4 e - BEG LT 1,13 5.45
{14 L1 15.8 10 2.405] - 876 L17E -1.32 4.88
115 W1 15,8 LETE 1.25@5 -.B54 27T L57 g, 09
1& . 15,0 454 S, 109 -.171 .15 -, &0 2,14
i i




J‘;( W Nl e ———————————————SEEE
& Descriptive Statistics
- basic N, of Cases ¥ 4
‘gtats (1D pairwise deleted)
| | | | |
N i Mirr g Mau ! Mean st, Err. | St. Dev.
| ! ! ] }
! ] ! !
QaB 4 RH54@7 L BEFF6D } LIRLRTE | L 1a@es LEB1ETE
QEA 4 LB21443 & .@55118,‘ LBT4TT7S L BOTEEE LQ14443
OTAE 4 .110844 | 2.575464 LBRELTD LHPIRLD 1.187827
L, QTEA 4 } LPIREIL } 1.7204@2% s LARLBAD L 251218 L S02420
i }

| I—




A0Ouns, 4S5 vane

rss/3: Descriptive Statistics
hasic M. of Cases = 4
z=tats {(MD .pairwise deleted)

N Min Max Mean St. Err. St. Dev.

.B@57461 2.84307 1.27974 . 288720 1.17744
L D71429 1.42000 95440 172970 . SABR4
. EB2eA 28.81333 12.832325 & 446017 12.89287
845144 17.9447%5 5.2204% 4,254407 8.50e81

QAR
QeA
QTAR
QATEA

T~

B os

CESS D . Ststiztics f
basic M. of Cases = 4 1
stats (MD pairwise deleted) !
j

o=, GEE0 o= Foud

Up.limit DPn.limit

e/l Cescriptive Statistics
basic W. of Cazes = 4
ztats ({MD pairwise deleted)
|
i Min M Mean St. Err. St. Dev.
RaE 4 2T EAES L DAZFER At Q2427 1248549
GAEA 4 ; 214577 1.500020 L B3ET } CIEBLTE L TIATAN
QTaR 4 LBRIg14 2.5B4548 1.1468 L5IB495 1.074991
OTEA 4 ! LB17745 2.270B42 . G " 1.@872es9
f f




|

1]
il

Descriptive Statistics
N. of Cases = 4
(MD pairwise deleted)

W om

o N
3]

n o
]

ot o
b}

p=.9508 p=.9500
Up.limit Dn.limit

QAR . 624799 . 08854
QEBA 2.2185@2 -.94382
QTAB I.472640 -1.152&3
QTEA 2.973R2% ~1.464114

ces/s30 | Descriptive Statistics
basic M., of Cases = 4
ztats (MD pairwise delstsd)
1 ! !
| i
i ] Min | Maw Mean St. Err. St. Dev.
] |
AR 4 | .Been72 1.112957 . JEN . RTRR2EL
QBA 4 } L SREHD } . BEREEY . 2 . L12RTEE
OTAR 4 ! LZA17ER D Z.E5B104D 1. 4 . 1.@54279
BTEA 4 1 L SBA24T % 1.187831 L ERSA0D .
i f : !
t
css/0: Descriptive Statistics {
basic N, of Cases = 4 ]
stats (MD pairwise deleted;) !
!
p=.9500 p=, 25RO
Up.limit Dn.limit
nay 1.341270 18373
QEa 1.857% QSH LAF4LT
OTaE R ~-1,25507
DTEA 1.312773 P 2FADE



P. Elegans,At=1s, d=7.5mm

0,8 -

064

0,4

0,24

QBA

P. Elegans,At=1s, d=15mm

0,8

0,6 4

0,4 -

0,2

QAB QTAB QBA QTBA



P. Elegans,A t=100ms, d=7.5mm

1

, /A

/

=i

S — N - 7 |-
R /
> ¥
..., -
QBA QTBA

P. Elegans, A t=100ms, d=15mm




0,1

0,08 -

0,061

0,04 -

0,024

0,1+

0,08

0061

0,04 -

0,02 -

P. Elegans,At=1s, d=7.5mm

0.372

0.357

\
QAB QT'AB QBA QTBA
P. Elegans, At=1s, d=15mm
0.388 0.158
\\
L)
QAB QTAB OIBA QTBA



P. Elegans, A t=100ms, d=7.5mm

2.59

149

1,24

0,84

061

0,4

0,2

QAB QTAB QBA QTBA

P. Elegans, A t=100ms, d=15mm

1,4

1,24

0,8 -
0,6
0,4

0,2

.

QAB QTAB QBA QTBA




P. Elegans,At=1s, d=7.5mm

LN

& _ /
\ =n

/11.67

YBA




data file: c:\css\gony\DABELE.CSS [ 22 cases with 7 variables ]
Elegans: Zeit: l=ls, Z2=108ms, Dist: 1=7.3mm, 2=15mm

VARTIARLE LIST and missing data values:

T QARIATAE ( —-999%.) 4 GEBAIQTEA ( -9999.)

1

CacE SELECTION COMDITION:
Include if:

(vS=1) and (vé=1) AS| -{.S WA s

D = SORT (SUM (d¥¥x2)/(rn—11)

[}

M-testy indep.var: QLUO_X
L1 gr.= 13 2 ogr.= 2]
MNe of Caszss = 8 (MD c-w d=l)
! !
<TTAILED TEST 1 group | 2 group | L group | 2 group
i p-level 1 NZ ! Mean Mean
! :
]
L0778 4 4 !
@& 4 4 2
H
i

T-test; indep.var: OQUD_X
(1 gr.= 11 [2 gr.= 2.
N, of Cases = 8 (MD c~w del)

1 group 2ogroup H@ s SD1l=5D2
St. Dev. St. Dsv. F p-level
ORE ) OTAR LABET T
GRS ATES L@RATES




data file: cilcsshgony \AABELE.CSS [ o&
Tlegans: Zeit: 1=ls, 2=100ms, Dist: 1=7.5mm

VARIABLE LIST and

2=15mm

I OARIQTAR (1 —9999.) 4 QBAOTEA (

~9999, )

TASE SELECTION
Include if:
(vH=2) and

COMDITION:

(vo=1) AQQK\. 1.8 Us an

ZORT (EL

=
[N
B
e
I3

with 7

variables

]

i

]
1

.

—
H

[
i}
n
[

C y oindep.vasry QL0

hasic Tl gr.= 13 [2 gr.= 2]

ztats W, of Cases = 8 (MDD c—-w desl}
¥

2 group

Group

r1 R 4
4 4
| . i
!

b e

LA ¥

A=
gIrh= o1

=
Ne of Dases = 8 (MD o-w del)
Logroup 2 ogroup HE s
Dt. Dav. St. Dewv. F




cta file: CIMCE Ay \DABELE.CSS [ IZ cases with 7/ variables
ggans: Zeit: i=1s, 2=108m=, Dist: 1=7.5mm, Z=10mm

1
 QAB!QTAB ( -9999.) | 4 QBAIGTBA ( =9999.)
{

ude if:

: ! | :
o [ SR i

D s 1 group P group !
; 3 u el {

i i

i ‘ L
] ] ! . I
3 | 4 ; 4 ;
& 4 | 4 !
i | !

i ! !

OLIO_X%
e

HD
F
DAE | BTAR L@FEET LI7RTIT 5.8 B4
AL OTES . QR024E LEpRslS | 710091.T Nufalu




data file: c:\css\gony\QABELE.CES [ 22 cases with 7 variables ]
Elegans: Zeit: 1=1s, 2=10B8ms, Dist: 1=7.0mm, Z=15mm
R e —————

VARTABLE LIST and missing data values:

T QABIQTAR ( -9999.) 4 OBAIATEA ( -9999.)

CASE SELECTION CONDITION:
Include if:

(v8=2) and (v&=2)  AQQ was \IS [TV VR

=D o= SORT (SLIM (d¥*2)/(n—-11))

U}

i
|'_.:}

i
=3 ; T-testy indep.var: QUI0_¥
hasic { L gr.= 11 [2 gr.= 2]
stats { N. of Cases = 8 (MDD o-w del)
2-TAILED TEST 1 groop £ group L group £ group
t p-level RS N2 Mean

S SRUNUT A VSR——

N LEEG 4 4 i.
. QL [ 4 3 .
1 i
I g
i—test: indep.var: OUD X
{1 gr.= 13 [2 gr.= 2]
Me of Cases = B (MD c-w dal
1 group 2 group Ha e SD1=502
St. Dev. St. Dev., F p-lavel
O/E | QTAE LALBRERT 2.854 o SER
QEA I QTEA L EATESL 2.977 c DA
j




ata file: cihcesh\gony\XYELEG.CSS [ 14 cases with 9 variables 1]
. Elegans

ARIABLE 1LIST and missing data values:

o0

XA ( —9999.) 3 YAE (  -9999.)

XB ( -999%9.)
YBRA (1 —~9999.)

O~

ABE SELECTION CONDITION:
Include if: S .
(vB <= 4) 23 THR

AA
¢ cw A

o= BORT (SUM (d¥x2)/(n-11))

S

css/It Descriptive Statistics
basic H. of Cases = 4
stats {MD pairwise deletsd)
1
N Min Mz Mzan St. Err. St. Dewv.
&4 1 .7
4 1 1
4 1 o A
4 .l
css/5 Descriptive Statistics
basic M., of Cases = 4
ztats (MD pairwise deleted)
o=, 9503 p=.%500
Up.limit Dh.limit
x5 2.489371
fats 2.B44TET
XE 1.474857
¥ LPOTART




data file:
Elegans, &t
RN

i

w1}
ny
Hn

cases with 15% variables 3
cht, 2=m.Sicht, DMM:7.3mm, 13mm

[
-J
4
Al

3 ) 7

=}
=}
=
=
4
'_.t
3

M

5161 120 8162 I1pI2

t-J

=
I
By
N o S SRS T I

ot
=
=3

L3
"

D (R :.i'.':

[
FJ
(4]
A
5
ia)
Lof
]
.

-\

R R
m o

Q-

[

s

DA L O R S S

"
[
RS
.
H
2

RUBR BRSNS N 33 B I SN

»
n
[
"

PRI DR B3R
m o

(A gl

o
[T R SR

.
S Sl MU Sy S

e

-
1
n
"
-

1 1.0 1 7.3
2 1.8 2 7.9] 1981.40120261.76& I75.459) I6I7.00 T.6D
3 1.0 1 7.310 180481.64110994 .27 214,471 2047.7@ 41.40
4 1.0 2 7.9 &E3.81) B378.4% 26T.BL| 26B9.68 .14
S 1.0 1 7.3 7EB.446111234. 28 IL7 .01 IERELE I1.83
& 1.9 2 T3 g57.49 42446.42 TAE LT Z118.99 .12
7 1.9 1 7.3 148,571 2244.28 405,27 9833 H.B3
2 1.2 2 7.5 1RI9.72] A£4246.735 IER.E1| 2446B.0F .17
E .1 1 7.9 27.91 3.97 4.21 Z.48 7.08
12 » 1 2 7.9 145,94 14&23.78 15.21 22.758 S.hé&
i1 1 1 7o IB.31 i2g8.72 4.22 1.
1z <1 2 7.3 214,77 24681.12 25.88 S
13 =1 1 7.5 154,13 1919.98 230 o
14 -1 2 7.3 27 .88 59.1@ &.45 4.
i3 -1 ll ?:5{ L2 47 .12 47 .86 &
1hA .1 21 751 24,22 135,50 12.71 4
17 1.2 1 15.@ 144,72 2ET7@.35 79.24 b,
e 1.2 2 15.@] 11&67.5%7 2420 . 239.88 2.
1w 1.@ L 1%.8 8227 B7. 71 42
ki 1.@ Z2 13.0 igg.e9 42 2.
1.8 1 15. RN ;P 17,
1.0 = . 77511 7
1 1
1
2
1
)
1
2
1

SN S ST o S S~ S S BN B 2 B S Oy W

A ds D T R O
3
D

B b e £n 0
(%]

el SR S B 2 A a0

PR

l} ot ool e ]

>
-
o
i
Is
{

51
I
[¥8]
N
3

DS LA I I I (] :_[‘, YR LN oon
BRI EER D IEC

n
-

1231.60119144.4% 154,541 1892.5646 2R.53

L I RS S i Y
o g 0D N R

I

4 00 0




Ss\gony\ELEGANS.CSS [ 32 cases wWith 1% variables 1
1z, ©.1=100ms, Mi0: 1=o.Sicht, nem.Sicht, DMMi7.3m@s da2mm

9 101 111 17 13
SIGD1Z 12D11| SIGD21 11MIZ 51617

1 68.01 1.7 19,11 |6407818. 6% 150700115, 30
2 2.18 Nz L 13| Z7I855946.7 LPFITLIR2TB. 56
3 569.79 2.83 27.11 5R2102.77 59R537.74
4 1.44 . Db L1321 12698007 .9 2168844968.92
A &17 .32 5. 487 52.26 46871.86 EQTITE 4D
& 1.51 27 L121738E722.7 21085740451
7 BéhH. 59 2.02 74.34 2R2HZ .48 R24281.54
3 1.43 i~ L1T11T094240@.3 178954457, 90
E S.h0 23 L1é 117.81 SR, 52
5 4.09 , 19 2R120Z.462 411@472. 25

77 .44 LA L 52 10977 A%, 52

78
o1
74

4,23 il 22t 787891.88
27 L 27 4464 .28
.97 BRGNS 24 735.74
14.58 .22 4%.86 541.72
I.ED 57 .25 204454, 59
111.7) 4.72 T1.E9 9440, 18
1,57 ! L171172214588.8
717 .85 5.79 &@. 10 = 271
7 .24 17 1ie77945.48

S T i aall Rl .
IR N Bt Rt SR S

"

BRI 52 5 At 1FALE. 55 s

2.81
415,22 L. 7%

L211e7BELA5. 632

EB.@7| 14877.20

BI. &5 . D4 LR 175392626 39 .95

1.47 1.81 1.28 4.76& 4.81

1.63 1.88 1.17 5.32 6. 20

1.508 70 Fh & i 4.7¢

1.24 .73 Fh 31455.57 L&H5547 .04

2 1.45 1.42 4.@9 5.57 18,11
Z 1.461 1.825 235 4.98 5.24
Ik 1.42 1.88 . P& 4.7 4,758
i .54 LAS .45 IeaR22.75 77EASG4 . 40




dat

a
F. elegans

file: ci\cssh\gony\ELEGANZ.CSE [ 14 cases with Z4& variables

146 17 18 19 2@
85AA SEER{ARS _XY OTAE

b

>
~f
[
=
-
D
D
3o
£
m
»

.01 21 b1 17 1.14 - 20

1. 7.
1. 7. . B3 20 2.46 bb 21 .14
1. 7 . B . 23 .81 1.8@6 «2h 28
1. 7 @2 .03 B3 1.91 46 .28
. 7. 7E 1.19 B3 11} 7E.85 7.87
. 7 A5 A9 .02 LB g.x7 P 22
7. @1 B89 ZB.T7S W27 T @1

R .01 21! 14.18 .15 2.27
L1 AR5 B2 -0k . 02 . 0

HFEERAIBREFRBEPEEOR

»
"

G B0 EEE S E MU

1
1 1. .81 LB TECIZ) 28047 -8l 12
i 1. <31 .08 17 Z.14 23 7E
1 1. « 2@ 00 .17 B8 i 7@

s e
LR oA Ot LR Ot LR~

1.12] 1.08 .87 L9 . T

[T LI R O 0 B N B BN A R R S

i . . Ry . B
1 . 13, 1.232 1.28 32 LB1] 7.8 <44
i « 1 i%.8] i.1i4 i P35 1.58 . A8 12
1 .1 1 2.4°9 .47 .30 L2211018.5 1.1%




jata file: c:\css\gony\XYELEG.CSS [ 16 cases with 8 variables ]
‘. Elegans
1 2 3 4 S B 7 8
T DMH XA YAB XB YBA DA DB
1 1.0 7.5 1.841 1.838 1.358 .134 .00 .00
2 1.0 7.5 .381 1.833 .326 .186 Q.00 .01
3 1.0 7.5 . 388 1.881 .471 .238 0.00 .81
4 1.0 7.5 1.880 1.585 . 430 L7981 2.00 9.00
5 .1 7.5 898.581|-440.835| -33.228 7.451 20.68 20 .87
B .1 7.5 14.178| -58.944 -4.957 1.544 1.84 1.83
7 .1 7.5 .835 8.684 1.703 .BBS 1.98 1.74
8 .1 7.5 2.155 -.270 ~.255 1.445 .12 .14
9 1.9 15.9 2.994 4.094 .838 .B13 B.00 -.91
19 1.9 15.9 . 111 .810 -.0650 .9380 .21 .81
11 1.8 15.0 1.245 1.873 . 3889 .115 .00 .29
12 1.9 15.0 1.520 2.852 .726 .153 0.00 0.00
13 .1 15.9 1.0508 .B32 -.311 .855 1.37 2.74
14 .1 15.0 75.4421-10B.014| -91.389 68.543}. 4.25 4.25
15 .1 15.9 1.108 -.875 -.132 .883 .81 1.18
"16 .1 15.80| 299.1863|-377.473]-355.688| 273.208 4.71 4.71




P. Elegans+Lunula, At=1s, d=15mm

QTAB



£ 6 Tt w0 TR TRy S v A4 Rl

0

P. Elegans+Lunula, A t=100ms, d=15mm




0,5 -
0,4 + :
034
024

0,11

P. Elegans+Lunula, At=1s, d=7.5mm

QTAB QBA QTBA

P. Elegans+Lunula, At=1s, d=15mm

1.69

QAB

QTAB QBA QTBA



P. Elegans+Lunula, A t=100ms, d=7.5mm

° QAB QTAB QIBA QTBA
P. Elegans+Lunula, A t=100ms, d=15mm

QAB QTAB QBA QTBA



P. Elegans+Lunula, At=1s, d=7.5mm

Xg

P. Elegans+Lunula, A t=1s, d=15mm

3.70

10.69




[

-4 T
Dist:

a file: cilegss\gony\RAEBELLU.CSS |

at
legans+lunula: Zeit: 1l=1s, 2=100ms,

BDRIABLE LIST and missing data values:

-

3 QAB!GTAE ( -9999.) 4 QBAIQTEA (  -9999.)

JASE SELECTION CONDITION:

Include if:
(vi=1) and [g‘ 1S wan

(vb=1)

with 7 variables
2=15mm

]

iD= BART (8UM (d¥x2i/(n—11))
ces/3t T-te=st; indep.var:s GUO_X
basic [1 gr.= 13 [2 gr.= 2]
stats M. of Cases = 8 (MD c-w del)
| Z2-TAILED TEST 1 group 2 group 1 group 2 group
3 t p-level N1 N2 Mzan Mean
Gap aTaR -1.444 . 199 4 4 LRART2TO 47 ETRE
OEAIQTEA -2, 132 L3877 a 4 LRDIT7LED LBEE18
Pooes/ 3 T—test; indep.var: GUOD_X
| basic [1L gr.= 1] [2 gr.= 2]
§ stats N, of Cases = 8 (MD c—w del)
? 1 group 2 group HO Eh1=5D2
f St. Dev. St. Dev. F p-level
g QAR [ HTAR LB14902 LA21018 1726.724 . 220
I GBAIRTEA LB116246 . @42854 27 .485 LORZE




iata file: ci\css\gony\GABELLU.CSS [ Z2 cases with 7 var
“legans+lunula: Zeit: 1=1s, 2=100ms, Dist: 1=7.5mm, 2=15mm

'ARIABLE LIST and missing data values:

3 QARIGTAE (1 -9999.) 4 QBAGTEBA (-

~999% ., )

JASE SELECTION CONDITION:

Include if:
A0O me, TN

(va=2) and (vbé=1)

iables

D o= SORT (8UM (d¥xx2)/(n-1))
ces/5 T—-test; indep.var: GUO_X

¢ hasic L1 gr.= 1] 2 gr.= 2]

fostats N, of Cases = B8 (MD c-w del)

é 2=-TAILED TEST 1l group 2 group 1. group 2 group

; t p-level M1 N2 Mean Maan

; DAR . QTAR -.%17 A 4 4 1.0754658 7.210729
ObBA I GOTRA -, 2@ 250 4 4 CETTETL 1.4£42894

| cEs/T: T-test; indep.var: 0QUO_X

! basic {1 gr.= 1] [2 gr.= 2

| stats N. of Cazes = 8 (MD c-w del)

% 1 group 2 group Her = 8D1=8D2

f Et. Dev. St. Dev. F p-level

? OAR [ ATAR 1.712274 17.36Z%92 50,207 . @B7

[ DBEAQOTRA LIB1247 2.45349 41.415 D1z




data file: c:\css\gony\BABELLU.CSS [ I2 cases with 7 variables
Zlegans+Lunula: Zeit: 1=1s, 2=100ms, Dist: 1=7.5mm, Z=13mm
JARIABLE LIST and missing data values:

I QABRIQTAR ( -9999.) 4 QBAIGTRBA (- -9999.)

“ASE SELECTION CONDITION:
Include if:
AS, AS\M .

(v3=1) and (vé&=3)

3D = SORT (5UM (d¥¥2)/(n—-1))
1
ces/321 T—test; indep.var: QUO_X
basic [1 gr.= 11 [2 gr.= 2]
stats N. of Cases = 8 (MD c—-w del)
2-TARILED TEST 1 group 2 group 1 group 2 group
t p—leval N1 N2 Maan Mean
QAR QTAR 219 4 4 L@IRTEE 1.4B4994
QBAIQTEA L8117 4 4 LD23701 L2507 4B
css/5: T—test: indep.var: QUO_X
basic {1 gr.= 11 [2 gr.= 2]
stats M. of Cases = 8 (MD c—w del)
1 group 2 group H@  x SD1=ED2
St. LCev. St. Dev. F p-level
QAR ATAB LBI444 2.41B435 I693.128 . 220
OES IOTEA 228838 135141 21.%42 Q70




igta file: c:\css\gony\QARELLU.CSS [ 32 rcases with 7 variables ]
Zlegans+Lunula: Zeit: 1=1s, 2=100ms, Dist: =7.9mm, Z2=15mm
JARTABLE LIST and missing data values:
f 3 QABIQTAR (1 -9999.) 4 QBAQTBA ( . —999%.)
i
CASE SELECTION CONDITION:
Include if:
(vB=2) and (vée=2) A0O Wy, AS ww
3D = SART (SUM (d¥¥2)/(n-1))
ces/3: T—test:; indep.var: QUO_X
hasic 1 gr.= 11 [2 gr.= 2]
stats N. of Cases = B (MD c-w del)
2-TAILED TEST 1 group 2 group 1 group 2 group
£ p-level KM M2 Mean Mean
OaB ATAR - 752 - 480 4 4 . @243470 A el nnts)
QEA  BTEA 201 . 848 4 4 L1EEATR2 L11A120
css/ 5t T-test; indep.var: QUO_X
basic (1 gr.= 11 [2 gr.= 2]
stats M. of Cases = 8 (MD c—w del)
1 group 2 group H@ SD1=8D2
St. Dev. St. Dev. F p—-lavel
O5EQTA . B&E817 274201 2O.F2 R
GEAIQOTEBA L13T7704 149128 1.17% . B899




file
2 &N

vgony ZNXYELLU.CBS [ 1& ca

1
’j ’
5
P
ot
o
~0
Y
A7)
=
-
33
o
fy
4]
n
j -

HH

iata
" El

H

ci\cs
+lunul s

JJ l.ﬂ

Ul =n

'‘ARIABLE LIST and missing data v

iy
—
[
1]
1]

: = XA (1 —-9999,) 4 YAER (  -9%99.)
Z b YEA [ —-999%.)

on

XE ( -9999.)

SA8E SELECTION CONDITION:
Include if:
(v@ > 8) and (vB <=12) AS 443“’“’

D= EORT (BUM {d%%x2)/(n-1))

cEsS0 Descriptive Statisztics
hasic N. of Cases = 4
ztats (MD psirwise deleted)
1 ‘
| .
K Min ‘ Ma; Mz an St. Err. St. Dewv.

-8, 55400

- "' 'J.l__ll

nLélﬂﬂ TES( LT TR QDLH'H

i
|

XA | 4 { L AT700
|
i

cEs/D: Descriptive Statistics
basic Ne of Cages = 4
ztats (MDD pairwise deleted)
p=. 2508 =708
Up.olimit Dn.limit
k4 11.59257 -4, 3125
YaE 24.17931 —21.7278
IE 2.98593 —-1.4789
YEA L S&T18 -, 1721




lata file: c:\css\gony\XYELLU.CSE with

*. Elegans+iunula

'BRIABLE LIST and missing data valuse

% ' Xa (
& YBEA (

~9599. ) 4
-9995, )

YABE (. ~999%.)

o

XK

(

-9999. )

ASE SELECTION CONDITION:
Include if: ;
(v@ <= 4) ,@3;']'3 W
D o= SORT (SUM (d¥%2)/(n-1))
o Descriptive Statisti
hasic WM. of Cazss = 4
stats (MDD pairwisse deleted
’ a
i
M Min ! Ma Mean Et. Err. St. Dev.
4
4 -
4 . :
4 . BRESET
ces/ I Descriptive Statistics
basic M. of Cazes = 4
2t (MDD pairwise deleted)

p=.9300
Up.limit

p=. 9500
Dn.limit

A 0. 202888 ~1.91468%
YAB 8. 122347 -2 &7 385
*E 1.7432959 -.4B744
YEA o448 ATEAD




data file: ci:\css\gony\ELEGLUN.CSS

[ 32 cases with 15 variables ]
zleg.+lunula, &t: 1=1s. 0.1=100ms, M;0: 1

=0.Sicht, 2=m.Sicht, DPMM:7.5mm, 1Smm

= 7 8
I1@ - 8IG1 I2Q SIG2 I1DIZ2

ol

-

4

aom

=}

=

= o
ES
L]

=287 . I% 121.29 41.981. 28.53 7 .56

DO S E Q@ ol U GOl O N RO SR O R Ch

- pe
s

Pl 1. 7. 1028.51| 5253.89 248.14| 1783.98 15,44
- 1. 7. 213T7.76| S670.01 I92.75| 1446%9.82 7.7
S 1. 7. 869.91| 5285.91 T87.40| 2526.87 15,25
.4 1. 7. 718.60] S069.54 108.53 678.79 4,72
5 1. 7. 1085, 40| 10767%.09 91.16 481.14 T4H.50
L& 1. 7. 1445.746| 9527.25 277.4%| 1790.85 4,73
C 7 1. 7. TAQ. 62| T420.3I9 118.76 912.80 12.54
P8 1. 7. 1704.86 | 15355,467 194,524 1073.24 4,25
L5 . 7. 9214 18.52 22.03 5,78 4,45
12 . 7. 488.54] T156.02 TH W8T 07 .52 7. 06
11 . 7. 138,35 476.73 21.72 852,47 1?.11
e . 7 175.27]  13@.15 19.55 12.70 b,
i3 " 7. 214,10 27I0.14 13,18 12.21 20.99

7

7

7

5

-
n
R R AR RRER R R, RER OO R

B3 PR R R PRI R RD BRI R R R R) IS R) R R B R R R R RJ R R B B) b ) b

; . 115.34 42.8% 11,12 2.2 1Z2.40
1 . . 116.44 167.72 2@.12 7&.37 &£.81
17 1. 1&. 192.14) 1Z282.25 1235.14) 12B6.27 e D2
i3 1. 15. l19%. 721237 .55 116.25 LE6D2.7& .83
iz i. i5. | 7R1.463] A£589.81 13@.8%9 1782.82 IR.TE
20 1. 15. 657 .04 5490.87 1190.70@ 714465 .79
21 1. 15. 4T6.78) 24644.02 8.84 P& 4T 29 .88
Z2 1. 15. 1183.95|13788.47 121.28 278.89 Z.76
23 1. 15.@0] 1626.281114473,89 I1.47 184,49 P5.467
P 2q 1. 132.81 1551.17) 7489.47 168,39 7E7.10 5.95
23 . 13.8 I66H.98| 3I599.37% 2@, 14 249.235 Z281.45
125 . 15.8 753.95 226.49 8.856 22.2 &.41
27 . 15.8 19.74& 24,37 Z.14 .29 13.74
8 . 15.@ Ilé6.111 1355011 19.31 &b5.11 11.8%9
29 . 13.0 67.78 2046.549 2.99 5.31 51.459
‘I3 . 12.3 E73.45%) 1356.76 28.92 187.24 11.@%
31 . 15.8 150.40 QP32 5.92 25.91 117.5%8
IR 15.8

I9.29| 146.54 5,49 15.82 4,70

b




data file: c:\css\gony\ELEGLUN.CSS [ 32

cases with 195

Zleg.+lunula, &t: l=ls. @.1=10@0ms, Mi0: 1=o0.S8icht, Z=m.Sicht, DMM:
P 1@ 11 12 1=
SIED12 I2DI1 SIGD21 IiMIz2 81612
1 94.24 47 2.371 176968.84 799841 .89
2 4.173 .17 L0811 6750498.17 | 49549794.05
3 24,26 1.73 12.71120Z1672.25] SO73061R8.54
4 2.96 .26 L1011982894.89 27147452.2
3 471.91 .88 5.39 746460.48 L3691 .99
& Z.44 .29 L12110B887Q015.2 104662880220
7 132.9% 1.7 16,533 28784.91 431871.805
8 T.42 .51 12114815061 .61 221782467921
£l 1.59 L2 87 2827 .47 621,41
19 0.72 .18 LR7] ITIL86.77 22T9B86.29
11 43,75 28 &7 2541.4&4 7455.%6
2 I.44 .17 .87 I487.09 7976.358
13 29.27 0% . R4 IA7E.10 2741.96
1 T.22 .14 B4 14192.81 24791.67
15 8.51 .11 .09 1287.72 188%.74
1% .87 .17 B7 12439.97 2229739.58
17 47 .02 2.77 28.01 lig8E.e1 77348.98
18 4.2 .40 L2BI51@4376.10) 75I901B6.22
ig I24.26 .87 1.3 224,15 191877 .27
@ ATt 7 LAFI2585437 .10 474985344, 32
21 201,92 1.95 14.61 2%184.84 75B1ae.a7
22 4.11 L4 L2531 104RBER58. 11248387915, 44
23 719.65 . 72 .3 IET777 .83 24455767
24 5.2 . 22148411587 .77| 46982555, 36
25 Z::4.Hl 4.3@ .14 825.464 5457 .58
26 7.86 .45 . 29 44746, 39 26T18.864
2 ) 1.1%9 4.49 41.57 121.82
28 B8.43 20 52 Q4437 .44 1541573.724
29 228.79 1.a8 Z.04 120.3 412.18@
@ g.0% .20 L7 153097.77 14628910.38
31 736.40 .09 2.61 1884.460 8419.08
32 9.2%9 L6 .87 2I96.48 181946.44

variables

]

7 « 3inm,

15mm



data file: c: \css\gony\ELEGLUN .CEe8 [ 16 cases with 25 variables ]
F. Elegans + Lunula

1 2 135 14 17 18 19 20 21

5T DMM QAR QBA SAA SER|ABS_XY QTAR QTEA

1 1.0 7.9 .04 03 « 23 .40 54 .14 .@8
2 1.0 7.9 03 .21 1.47) 12.74 » 03 o .24
3 1.0 7.3 81 02 « Db «11 .27 LB1 B4
4 1.0 7.9 Bx .21 .24 .32 4.2 1.2 17
o) -1 7.3 I.60 1.00 .02 L6 76,09 27.22 1.356
& .1 7.8 .08 .10 1.83 1.2% .06 .00 . 00
7 .1 7D 11 87 . b 1@ .21 - 20 Neln
8 .1 7.9 35 .78 .98 A 2.29 1.62 3.1°9
9 1.2 15.02 29 .21 .03 1.39 .87 9. 23 102
12 1.0 15.2 01 .21 24 1.86 12 ) 24
11 1.@ 15.@ .82 L2 .14 3] 1.7& 1.18 24
iz 1.9 15.8 .21 .87 1.10 04 i~ 21 43
13 »1 15.@ .20 L2 REVEB] 11.57 . 0@ .20 g
14 .1 15.@ 13 .87 .20 QAT 21.22 ) .08
15 -1 13.8 - B4 12 L83 821 1.41 L@z .35
14 <1 13.2 21 LAI 1407 1.14 B2 B2 « 53




iata file: ci\cSS\gony\XYELLU.CSS [ 16 cases with 9 variables ]
R Eleg:—.\ns-kLunula

1 2 = 4 3 b6 7 8

&T DMM XA YAR XE YBA DA DH

1 1.0 7.9 1.8569 4.1864 . 603 . 236 -.07 @.08
2 1.0 7.3 . 950 -.278 ~.208 .128 B3I L3
3 1.2 7.9 . B84 2.315 1.27= 163 .22 02
4 1.0 7.9 4.467 1.672 1.245 L2333 .01 -.01
a .1 7.5 112.&673]~-440.099| -13,.3350 F,992 41.48 41.39
& « 1 7.3 L322 4.178 . 604 .047 ~.2& -2.11
7 -1 7.3 LB72 1Z.509 1.828 . 284 ~%.588 -.13
3 -1 7.9 2.318] -15.647 ~-7.9%5 939 8.61 ?.02
G 1.0 15.@ 8.4460 -3.17%9 R LB} B2 z.20
.19 1.0 15.@ . 828 AR 2469 B76 @1 2.0
11 1.8 15.0 4.635 -8.554 ~ . 225 228 .05 )
12 1.0 15.8 BE7 16.289 2.178 861 . @7 86
i -1 15.0 . DEs 1.47% 172 810 -. @89 -.13
‘14 -1 13.8 14.0561 -.48Z 1.3@2 770 11 .08
P19 « 1 15.@ D285 D.754 . 188 L4181 24 - 24
;16 .1 15.8 184 I.787 . 685 L@12 o.p6@ -.05




jata file: ci:\css\gony\ELEGLUNZ.CSS [ 16 cases with 25 variables ]

. Elegans + Lunula

JARIABLE LIST and missing data values:

15 QAR ( -9999.) 16 GepA (  =9999.) 20 QrAB (1 -999%9.)
P21 QTRA ( -9999.
TASE SELECTION CONDITION:
Include if:
(v <= 4) /(5, EAYS
iD= BORT (SUM (dxx2)}/(n-1))
é ces/lt Descriptive Statistics
| basic N. of Cases = 4
| stats {MD pairwise deleted)
i
N Min Ma Mean St. Err. | St. Dev
AR 4 "H”Qéc . 24ER24S LRQETIIO LOETA51 LB14902
GBA 4 CBRTEED 27112 L2171Z28 L BBDELT SRI1A24
TSR 4 ‘ungua 1.377&49 LATETRE L SLRERD LAHZ1E8
OTEA 4 L@E457 1704806 LABE18L LBIEATE LBEeBESS
css/3 Descriptive Statistics
hasic N. of Cazes = 4
stats (MD pairwisze deleted)
p=.2500 p=. 2500
Up.limit Dn.limit
OAR LDE9229 ~-. Q34749
GBA L B42295 - . BR7EIL
OTAR 1.809311 -.B37724
QTEA 213873 -.@4751>




data file: c:\css\gony\ELEGLUNZ.CSS

=, Elegans + Lunula

VARIABLE LIST and missing data

[ 16 cases with 25 variables ]

values:
13 QAR ( -9999.) 16 QBA ( -99939.) 0 QTAR ( -9999.)
21 QTeA ( -2999.)
CASE SELECTION CONDITION:
Include if:
(v@ » 4) and (vB <= 8) AQQu.;‘ K Y
P = SORT (SUM (d%x2)/(n-1))
css/3: Descriptive Statistics
basic M. of Cases = 4
stats (MD pairwise deleted)
I Min Ma: Mean St. Err. St. Dev.
nAR 4 LR7RRRS T.59749 1.@725458 254127 1.712327
OBA 4 104478 1.20000 LEIT72EN LAPRER2E LIBLES
QTAR 4 - AAR4ST 2722402 7.21R729 b HBLIFET 1336392
QTEA 4 L R22092 D.192352 1.46400%4 1.2246744 2.4534%

ces/3: Descriptive Statistics
basic N. of Cases = 4
stats (MD pairwise deleted)
p=.9500 p=.2302
Up.limit Dn.limit
GAER 4.71244 ~2.4417
QEBEA 1.4552% -.1814
QATAE I5.9@721 ~21.4857
GTEA L. FRESA -3.462873




iata file: c:\css\gony\ELEGLUNZ.CSS [ 16 cases with 29 variables ]
reifgans + Lunula

JARIABLE LIST and missing data values:

15 QAR ( -999%.) 15 RBEA (  ~-9999.) 20 QTAE ( —-999%.)
21 QATBA ( ~9999.)
CASE SELECTION CONDITION:
Include if: A
(v@ » B8) and (v@ <= 12) S. ‘S Wiwa
iD= SORT (SUM (dxx2)/(n-1))
cs=s/3t Descriptive Statistics
bhasic M. of Cases = 4
stats (MD pairwise deleted)
N Mir Mas Mean St. Err. | St. Dev.
DAR 4 BRI LBF1278 LA19B8I2 LDIREE4S
QBA 4 CBRHLSBET LDEEELT LBi5419 LDEE8EE
DTAR 4 LB1ETRR 5.271442 L.2e5aae 24184858
QTEA 4 L B79228 cAZE7@3 LHALTETL L135141
css/3: Descriptive Statistic
basic M. of Cazes = 4
stats (MD pairwise delested)
p=, 9580 p=. 25300
: Up.limit Dn.limit
QAR 117528 -. 0528
M) agal LAB58Z5 - @EERz
QTAR 6H.B&ZFET ~3.485020
QTEA . D4R -, 7545




“iata file: ci\css\gony\ELEGLUNZ.CSS [ 16 cases with 29 variables ]
2y Elﬁggns + Lunula

'ARIABLE LIST and missing data values:

15 - QAR ( - ~9999.) 16 QBRA (  —-9999.) 20 QRTAR ( ~-9999.,)
21 QTRA ( -9999.)
ASE SELECTION CONDITION:
Include if:
(v@ > 12) and (v@ <= 1&)  A0Q W, IS va
D = SORT (SUM (dx¥2)/(n-1))
css/3 Descriptive Statistics
basic N. of Cases = 4
stats (MD pairwise deleted)
n Min Ma Meszsn St. Err. St. Dev.
OAE 4 BE218e L132984 Q44420 LQTB408 LB62817
QB4 4 LALFETS 134472 L BAEEET L LETT G
ATHE 4 LQRE7TLT7 L 1 ERETA L13E7100 CETAERL
RTEA 4 201448 CIE4142 11461208 LA735464 I A i =

css/3s Pescriptive Statistics
bhasic N. of Casezs =

I

stats {(MD pairwize deleted)
p=. 2300 p=.3528a
Up.limit Dn.limit
GAE 17522 -.O8514%
GEA L AIR2159 —-. 159224
ITAR - 73EEE0 -.4IR738
QTES LATLT45 =, 2d41@5




Gonyaulax+P. Elegans, At=1s, d=7.5mm




Gonyaulax+P. Elegans, A t=100ms, d=7.5mm

Gonyaulax+P. Elegans, A t=100ms, d=15mm




Gonyaulax+P. Elegans, At=1s, d=7.5mm

0.1- 0.33 0.44

0,084

0,06 -

0,04 -

0,024

QAB QTAB QBA QTBA

Gonyaulax+P. Elegans, A t=1s, d=15mm

0,1 0.31 0.21

0,08

0,06 4

0,04 4

0,02 +

QAB QTAB QBA QTBA



_____
0 A D N ht ©

00000



\
0.5 - % Z// 7
\\\\\\\\ ,/,/ ' ///
A\ & -
Xa Xg YaB YBA

Gonyaulax+P. Elegans, At=1s, d=15mm

f




CS5/3: BASIC STATISTICS @7-29-93% 11:50:87 FAGE
data file: c:\css\gony\GABGOEL.CSS [ 22 cases with 7 variables ]
Gonyaulax+Elegans: Zeit: i=ls, 2=108ms, Dist: 1=7.%5mm, 2=15mm
VARIABLE LIST and missing data values:
5 QABIATAR (1 —-9999.) 4 QBRAIQATEA ( . -9999.)
CASE SELECTION CONDITION:
Include if:
(vS=1) and (ve=1) As. IS wn
5D = SORT (SUM (d¥*x2)/(n=1))
css/7 T-test; indep.var: GUO_X
hasic [1 gr.= 1] [2 gr.= 2]
stats M. of Cases = 8 (MD c-w del)
i !
2-TAILED TEST 1 group 2 group [ 1 group Z group
t p-level N1 N2 Mean Mean
QAR ATAR -5.128 . 2302 4 4 LRARTREL . 228719
GEAGTEA 4,831 EIE RS 4 4 LRAT4E2 441172
ces/3s T-test; indep.var: QUO_X
basic [l gr.= 1] [2 gr.= 2]
stats N. of Casez = 8 (MD c—w del)
I aroup 2 group HO SD1=8D2
St. Dev. St. Dev. F p-level
QAR ATAR .B1@087% 127070 148.820 L2302
QBAIQTEA LBB183E . 179357 F600.257 L@




C8S/3: PBASIC STATISTICS B7-29-93 11:5@:51 FARE
data file: c:\css\gony\GARGOEL.CSS [ 32 cases with 7 variables ]
Gonyaulax+Elegans: Zeit: 1=1s, Z=1@@ms, Dist: 1=7.5mm, 2=1%5mm
VARIARBLE LIST and missing data values:
3 QBABIATAR ( -9999.) 4 GBRAATBA (. —-9999.)
CASE SELECTION CONMDITION:
Include if:
(v8=2) and (v&=1) AQO Wy, AS w
2D = SART (SUM (d¥¥2)/(n—-1))
ces/Ie T-test; indep.var: GUO_X
basic [1 gr.= 11 [2 gr.= 2]
stats Ne of Casezs = 8 (MD c-w del)
!
2~TAILED } TEST 1 group 2 group 1. group 2 group
* l n-level N1 N2 Mzan Mean
]
1
QAR GTAR Llae | P14 4 4 L25%921@
QEAIQTRA -1.08% j 319 4 4 ER&TI
{ {
css/3: T-test; indep.var: OUO_X
basic {1 gr.= 1] [2 gr.= 2]
stats N. of Cases = 8 (MD c-w del)
1 grou 2 aroup HA €D1=8D2
St. Dev. St. Dev. F p-level
DOAE | QTAE “B61718 LAB1E74 2.698 427
GeAIQTEA 16557 1.339375 152.006 - @e2




C8S8/3: BASIC STATISTICS

@7-29-93% 11:51:42 FAGE
data file: ci\css\gonv\QABRGOEL .CSS [ 32 cases with 7 variables 1]
Gonyaulax+Elegans: Zeit: 1=1s, 2=100ms, Dist: 1=7.5mm, 2=15mm
VARIAEBLE LIST and missing data values:
3 QAR;ATAR ( ~9999.) 4 QBAIATBA ( -9999.)
CASE SELECTION CONDITION:
Include if:
(vi=1) and (ve=2) Ay, AS wa e,
t
5D = SQRT (SUM (d¥%2)/(n-1))
cess/I T-test; indep.var: QUO_X
basic [1 gr.= 17 [2 gr.= 2]
stats N. of Cases = 8 (MD c-w del)
2=-TAILED TEST 1 group Zogroup 1. group 2 group
t prlevel I+ N2 Mean Mean
DAB I QTAR -Z.389 @54 4 4 LABTRE7 514274
QEAIGTEA ~3.841 IRty 4 4 «RATEET 2123048
1
Css/3 T-test; indep.var: QUO_X
basic {1 gr.= 11 [2 gr.= 2]
stats N. of Cases = 8 (MD c-w del)
1 group f 2 group HE s SD1=8D2
St. Dev, l St. Dev. F p=level
|
QAR | QTAE LDB6221 . 254874 1784.852 2e2a
QBEAQTEA .PET422 1BES1T P7B.925 (edule
!

3



C8S/3: EBASIC STATISTICS B7-29-97 11:52:36  PAGE

data filer c:l\css\gony\QABGDOEL .CSS [ 32 cases with 7 variables ]
GonyaulaxtElegans: Zeit: l1=1s, 2=1@0@ms, Dist: 1=7.5mm, 2=15mm

VARIABLE LIST and missing data values:

r

I QAB!GTAE ( ~9999.) 4 QRAIQTBA (  -9999.)

CASE SELECTION CONMDITION:
Include if:

(v5=2) and (ve=2) KOO Wy, AS tatn

5D = BORT (8SUM (dx%Z)/{n-1))

csEa/I: T—-testy indep.var: QUJ0_X
basic [1 gr.= 11 [2 gr.= 2]
stats N. of Cases = 8 (MD c-w dal)
1
2-TAILED TEST ! 1 group Z group 1 group Z group
t p-level i N1 N2 Mean Mesn
!

DAR | OTAR -. %88 L3E1 | 4 4 F.737140
GBEAIATEA 173 L8703 | 4 4 CEFERIZE
| i !

cEs/3: T-test; indep.var: QUO_X
basic [1 gr.= 11 [2 gr.= Z]
stats N. of Cases = 8 (MD c~w del)
1 group 2 group H@ & SD1=8p2
=1 2V, St. Dev. F p-level
DARATAR A19874 18.72248 7192.210 . BR2
QEA QTRA . 4481734 LA5421 1.876 277
I 1




"BASIC STATISTICS

pal

“BE/3r @7-38-97 1R8:35:008 FAGE
lata file: c:\css\gony\XYBOEL.CSS { 16 cases with @ variahles ]
Jonyaulax+F. Elegans
JARIABLE LIST and missing data values:
! 3= XA —9999,) 4 YAB ( - -9999.) S XB ( -9999.)
: b YBA (1 -9999.)
ZASE SELECTION CONDITION:
Include if:
(v@ <= 4) /(S.l 16w
2D o= BART (SUM (d¥x2)/(n-1))
. ces/3: Descriptive Statistics
i basic N. of Cases = 4
i stats (MD pairwise deleted)
' N Min Ma Msan St. Erv St. Dev.
, XA 4 SRT7REO 1.52Z000 L2028 2449273 489844
j YRR 4 - 21000 1.79°02a L 529508 47 LF43748
; ¥R 4 217008 .B4100B 485750 . 1 L EFRTIE
YEA 4 27:022 135600 109200 . LB27142
g css/3: Descriptive Statistics
§ basic N. of Cazez = 4§
. stats (MD pairwize delested)
' p=.9500 | p=.9500
i Up.limit Dn.limit
i
XA | 1.911850 | -.19185%
; YA Z.554019 -1.49702
§ XE | 1.129I44 -.15786
YEA L7281 LATR72




£55/3; BASIC STATISTICS P7-30-93 10156319 FAGE &

data file: c:\css\gony\XYGOEL.CSS [ 16 cases with 9 variables ]
Sonvaulax+F. Elegans

JARIABLE LIST and missing data values:

3 XA —-9999.) 4 YAR (- -9999.) 8 XB ( -9999.)
& YEA ( =999%.)
ZASE SELECTION CONDITION:
Include if:
(v@ > B8) and (v@ «<=12) ABif)g e w,
2D = SRRT (SUM (d¥x2)/(n-1))
css/3: Deszscriptive Statistics
basic M. of Cases = 4
stats (MD pairwise deleted)
N Min % Mz Meaan St. Err. St. Dev.
! i
XA 4 L7RIZERY 1.1457000 L 1FFZER
; YSE 4 L D1ARDE T.HZ5000 1
i »E 4 124020 1.4510&6 S
YES 4 117220 175000 LDLALAR
ces/2 Descriptive Statistics
basic N. of Cazes = 4
stats (MD pairwize deleted)
p=.9520 p=.9502
: Up.limit Dn.limit
i
{
; AR 1.355272 LAP9LT
YAR 4.4637148 -1.96812
i XE 1.853&447 —. 652565
; YEA LER4994 Q720




I
o)
in

€s6/3: pATA MANAGBEMENT @7-30-93 13:17:23 Fa

data file: c:\css\gori‘y\GDNELEG.CSS [ 22 cases with 15 variables ]
Gony+Eleg, &t: 1=l1s. 0.1=10@0ms, M.|0: 1l=0.Sicht, Z=m.Sicht, DMM:7.5mm, 15mm
& J .

i

4 ] 6 7 g
1@ SIG1 120 SIG2 IiDIz

>
—
4
Or
=)
4
=2

[y

2042.48(17078.82 I72.16) 25046.41 @5
1721.24|10632.94 43T2.96) 2293.18
216372 16573.89 IHD.IL] 2658.73

I840.2B|26390.97 58%.88| 2813.61
I@BS.IE2R2EB2.50 &O6E.24] 4@35.87
1794.24111777.71 4@7 .15 19%935.0°9
1391.724 115883213 I49.8Z% ) 2177.75
F453.31111272.87 291.18| z2088.%0
1B87.12 8z.1@ IET.25 ?1.18

18

O8O0 CEUEROEIRNRIPSEP AN MU G WS oW G g;
o

B3 32 b D 0d @ d b D s L i
P
o

(]

T T S S T
- - -

=

s
& 00N kR

]

|

2

|

1]

@

@

1]

1

.1 RE. 28 221012 20.47 22,27 7
11 .1 477.5%] Ii21.80 27.51 B8, 44 /.19
12 .1 210.0% 879.52 127.77% 745, &0 .55
13 .1 . 0.1 837.95 74.42 H1A.32 .75
14 .1 78.74& 204,20 2T .85 4%.01 . B8
15 .1 E@.F1 241,00 117.58] &91.96 7.1\
14 W1 55,74 114.17 2T 4l.156 2.51
17 1.0 1930, 50| 1R924. 40 T146.78] 146B2.872 53,40
18 1.0 2784.16|17065.62 79%.00! 40&84.21 .32
1% 1.0 . 17464.431144640, 12 T4Z, Q%] 4428.39 48, 24
26 1.0 DRI E2I1T7146,. T8 TET.2T] 2TAR,TR 24
21 1.0 2547 1423724 .67 417,73 2847.58 101,87
22 1.0 PIZA.BT 1475265 497,29 294B.1%9 .77
27 1.0 . 14466.12115105%.,.27 SRR.84] 4117.01 45,54
24 1.0 . 1921.82|15335.97 442,711 2412.48 .19
25 .1 . &.77 2.84 15,40 45,74 '

26 -1
27 -1
28 .1
29 -1
P « 1

97 .62 674.44 89.17 702.58
42.7%9 183.14 2.69 2
178.19 E0I.65 127.88 763.328
18.50 42.43 2.85 1
&£@5.09) 3I972.58 42.85 06 .00

P
~4
)

23]
*
s

SRl O I SR S O IR S 0 B Sl 8 - B3 B b)Y B R R R P R R ORI O RY R RY B R B R) B
[SLRS L BRS N BR IR SRR A IS A IR S A S BN BN EEN RN SR EEN LN BN BN BN N N N RN |

T e S S T R (YU Y SO SN U
NBNBR AW S D= s D

31 .1 . 11.89 £0.33| 110.81] 901.58 £
Iz .1 . TH9.27| I585.22 23.94| 185.1% IR

1@



DAT A

MANAGEMENT

.Sicht,

data file: c:\css\gony\GONELEG.CSS [ 32 cases with 15
Gony+Eleg, &t: 1=1s. B8.1=10@8ms, Mi0: l1l=0.8icht, Z=m
, s 10 11 12 13
SIGD1Z2 I2DI1 SIGDEL Iimiz SIG1Z
1 75,31 2.47 19.60{11817028.020| 18382°087.20
z 2.60 =40 217 161858632.611533833714.51
3 351.90 .92 31.40| 2635449.40 3424769, 21
4 4.13 31 18 42202116.461444762514.76
a 586.44 2.48 20.7017804170.97 | 202991375, 03
b 3.41 31 L19112188448.5|129627905.20
7 465,82 339 29.79{2138773.11 | 48L97998.48
8 2.81 37 1811169447251 2091461584.,.65
7 50.92 . 249 1.466 2071.29 212@92.92
19 1.46 24 <11 £@%99.54 £1047%.78
11 121.11 . 54 .78 15479.78 1T690%5.11
1z 1.74 42 181 6&79I3.47 &£0708821.28
13 IBLE2 2.86 23.1& F173.528 19915.45
14 2.14 .43 16 6977 .13 51&77.02
13 11.20 F.67 &l.12 277867 129135.80
14 1.67 D1 22 4701.97 18997.355
17 2348 4.25 25.81) 388BIZI.10@ PFL7A2T.17
i8 2.8% 44 L2911 T48B4742.9 h/5@4§8/9.3@
19 487 .72 7.ze 44,81 184146351.42 A3
=0 8.27 » 40 26| 27474744, 113 ~132.0
21 549.40 F.04 24.70 | Z0B714@2. 10 49584469157
22 2.%1 59 2114070940 31634TB5T .06
27 474.47 a.28 £6.81] Z19I2E2.90 L2, 99
24 I.31 57 241201954627 “9”4/514,.61
28 2.76 3.19 18.78 1@2.76 287.462
26 T.79 &4 .01 469648.029 5747318.75
27 74.80 .39 .52 le7.82 14,45
28 2.36 09 5@ 6246482.27 2672057 .21
29 28,03 38 49 487 126.4%9
I8 S.61 23 LZBL224579.30) 11961262.94
31 33,78 13.35 187.8% 17285.14 14256.2
2 &.84 27 L2581 562003.21 85753317.93

@7-3@0-93F 13:17:24

variables ]
DMM:7.5mm,




C8s/3: DATA MANAGEMENT @7-I0-92 1I7:25:45 FAGE 18

data file: c:\css\gony\GONELEGZ2.CSS [ 16 cases with 28 variables ]
Gonyaulax+F. Elegans

1 2 18 16 17 18 19 20 21

ET DMM QAR GRA SAA SER|ABS_XY QTAE QTEA

1 1.0 7.3 A3 81 1.41 .74 .23 17 32

2 1.0 7.5 .21 .01 L32 .39 1.19 .47 .58

3 l1.@ 7.5 .01 .01 2.93 Z2.45 L12 32 «ID

4 1.0 7.3 .01 .01 Z2.83 1.44 23 .36 .71

3 -1 7.5 @3 87 5.43% 2.464 .28 21 47

& «1 7.3 .81 .23 .17 B3 .54 B3 2.79

7 1 7.5 27 21 1.31 .72 . 22 . 20 2@

8 .1 7.2 15 .00 851 25.41 .20 - B0 .20

4 1.8 15.@ Nl 801 .48 16 .59 .29 .28

1@ 1.8 13.e 02 .21 .29 4.04 .18 .40 B4
11 1.0 1%.0 - 28 L1 1.359 AT .18 12 L 29
12 1.9 15.08 21 -0 « 29 1.72 37 54 22
1z » 1 15.2 1.37 - B3 .20 LRI 27.04 .81 13
14 .1 15.a B3 Pk .10 L2211 10.17 .20 .58
15 -1 15.08 - 2@ =41 28 LOB T7R.ZT 22 . @7
l& el 153.8 .28 .20 .03 21.42 1.771 T7.92 .20




A DATA MANAGEMENT @7-30-93 13:@7:10 FAGE

Jdata file: cilcss\gony\XYGOEL.CSS [ 1&6 cases with 9 variables ]
Sonyaulax+P. Elegans

1 2 = 4 S & 7 8
&T DM XA YAR XE YEA DA DR
1 l.@ 7.9 . 288 1.399 b2b . 298 01 0.0
2 1.8 7.3 1.382 1.143 841 127 81 0.0
3 1.2 7.8 227 287 . 239 076 i 01
4 1.8 7D 743 —.4681 217 135 L@ .22
) .1 7.8 251 1.004 - 457 RIS 86 —-. 46
& » 1 7.5 L 277 Z.822 . D20 2I9 21 .24
7 -1 7.9 L0370 L SE2 L1102 174 =11 -.19
8 « 1 7.9 560 185 Q78 278 -.1& - 26
g 1.8 15.8 . 847 Z.628 1.451 176 Q2 21
10 1.0 15.@ 1.1467 L 21b 124 L 157 @2 B2
11 1.8 13.8@ L7az2 547 » 558 117 @22 @1
12 1.9 15.0 . 994 L7056 4563 118 01 D.2d
13 .1 15.2 47.2891 ~14.452| -15.@75 47 . 4463 2.77 2.78
14 o1 153.0 7313 68,148 -66.201 7.150 1.47 1.47
1a -1 i5.@ FL.@Q7E|-A4Z0.71T) ~3R2.341 7.098]. 2083 2,82
16 .1 15.0 22.124 ~2:1326 -. 084 2.79%9 24 . 24
i




mixlures

Gonyaulax+Lunula, At=1s, d=7.5mm

|

) \\ a—t
QAB QTAB QBA

QTBA

-

Gonyaulax+Lunula, A t=1s, d=15mm

_

0 '
01 ‘ .

QT




2,5

1,54

0,5 -

Gonyaulax+Lunula, A t=100ms, d=7.5mm

3.74

| yy/fammmi

.

QAB QTAB QBA

Gonyaulax+Lunula, A t=100ms, d=15mm




Gonyaulax+Lunula, At=1s, d=7.5mm

0,2 1

0,154

0,11

0,05

\

QAB QTAB QBA QTBA

Gonyaulax+Lunula, A t=1s, d=15mm

0,2 - 0.24 0.32

0,15 1

0.1

0,05 \

QAB QTAB QBA QTBA




Gonyaulax+Lunula, A t=100ms, d=7.5mm




Gonyaulax+Lunula,At=1s, d=7.5mm

Xa Xg YaB YBA

Gonyaulax+Lunula, A t=1s, d=15mm

4.56

o — s

16.61




/31 BASIC STATISTICS B7-29-93 11:35:19

FAGE

P
data file: c:\css\gony\QABRGDILU.CSS [ 3@ cases with 7 variables ]
Sonyaulax+Lunula: Zeit: 1=1s, 2=100ms, Dist: 1=7.5mm, 2=15mm
VARIABLE LIST and missing data values:

= QABIATAR ( -9999.) 4 QBAQTEBA (. -9999.)
CASE SELECTION CONDITION:
Include if:
(v5=1) and (v&=1)  Ajg, TS wwm
5D = SQORT (SUM (d¥¥2)/(n-1))
cess/T % T-test; indep.var: BUO_X
bhasic [l gr.= 11 [Z gr.= 2]
stats . of Cases = B8 (MD c-w del)
{
2-TAILED TEST | 1 group 2 group 1. group < group
i plavel N1 N2 Mean Mearn
OsBOTAR ~2,.744 Bz4 4 4 L A13134
BERATEA "E.&Ta LOET 4 4 L BLEBLAB
]
ces/3 T-test; indep.vars: GQUO_X
basic {1 gr.= 1] (2 gr.= 2]
stats N. of Cases = 8 (MD c-w del)
1 group 2 group Ha SD1=8D2
St. Dev, St. Dev. F p-level
OARGTAR LOR7457 LBDT7EBL 184.907 . B3R
DEATQATRA LERBeIR L1Zs8eme 228,104 21
L I

9



BASIC STATISTICS @7-29-93 11:5&6:10 FAGE 1@

data file: c:\css\gony\GARGOLU.CSS [ 2@ casas with 7 variables ]
Bonyaulax+Lunula: Zeit: 1=1s, 2=1@0ms, Dist: 1=7.3mm, 2=13mm

VARTABLE LIST and missing data valdes:

I QABIQTAB ( -9999.) 4 GEAIGTBA (. -9999.)

CASE SELECTION CONDITION:
Include if:

(v85=2) and (ve=1) KOO Wi, 3L WA Wa

D = S0ORT (SUM (d¥%x2)/(n-1))

T T-test: indep.var: QUO_X
c [1 gr.= 11 [2 gr.= 2]
= M. of Cases = &6 (MD c-w dal)
1
2=TARILED TEST I 1 group 2 group 1. aroup 2 group
t prlevel { M1 N2 Mean Mean
| ; - .
DERIGOTAR -1. 125 = 3 L@I9R74 CREEREST
OER OTES - B2 | = = 147991 2268595
) l t
ces/M T-test; indep.var: QUD_X
basic [1 gr.= 17 [2 gr.= 2]
stats Ne of Cases = & (MD c-w del)
1 group 2 group H® e SD1=cD2
St. Dev St. Dev. F p-level
O/RE I QTAER LB89E51 192759 12.57@ 173
DEAIQTERA 218315 Z.739410 293.288 . RE7
j L




Z:  BASIC STATISTICS - @7-29-23 11:86:51 FAGE

data file: ci\css\gony\BABGOLU.CSS [ 20 cases with 7 wvariables ]
Gonyaulax+Lunula: Zeit: l=1s, 2=100ms, Dist: 1=7.35mm, 2=13mm

YARIABLE LIST and missing data values:

3 QABIQTAER ( ~9999.) 4 QBAIQTBA ( -9999.)

CASE SELECTION CONDITION:
Include if:

(v3=1) and (vé&=2) AS, ASW&.

D = S80ORT (SUM (d¥%2Z)/(n-1))

11

css/3 T-test; indep.var: QUD_X
hasic [1 gr.= 11 [2 gr.= 2]
ztats N. of Cases = 2 (MD c~w del)
H
2=TRILED | TEST 1 group 2 ogroup 1 group 2 group
£ I p-level N1 e Mezn Mz zn
|
!
DABR I OTAB 144 4 4
CEA | QTRA L IR | 4 4

ces/3 T-test; indep.var: GLD_X
basic [1 gr.= 11 [Z gr.= 2]
stats N. of Cases = 8 (MD c—w del)
1 group 2 group H » SDh1=5D2
Et. Dev St. Dev. F p—-level
OAR | ATAR .B145482 L 2DE242 241.489 LB01
DEAOTEA Q18854 214823 129.8282 . 2E2




EASIC STATISTICS R7-29-93% 11:37:56 FAGE

data file: ci\css\gony\QARGOLU.CSS [ 2@ cases with 7 variables ]
Bonyaulax+Lunula: Zeit: 1=1s, 2=1080ms, Dist: 1=7.%5mm, 2=15mm

VARTABLE LIST and missing data values:

I QARIQTAE ( -9999.) 4 QEA!QTEA ( -9999.)

CASE SELECTION CONDITION:
Include if:

(vB=2) and (v&=2) M')Ows‘ AS wa wa

i1

D = SORT (SUM (d¥%x2)/({n-1))

f—

ces/3: T-test; indep.var: QU0_X
hasic [1 gr.= 11 [2 gr.= 2]
stats N. of Cases = 8 (MD c~-w del)
3 TEST 1 group 2 aroup 1. group 2 group
i p~level N1 NZ Mean Maan
]
QAR OTAR Q LAT7 4 4 P 722505
BEA QTEA ] LO15 4 4 L172919

css/3: T—-test; indep.var: QUO_X
basic {1 gr.= 13 [2 gr.= 2]
stats Mo of Cases = 8 (MD c-w del)
1 group 2 group H@ SD1=5D2
£t. Dev. St. Dewv. F p—-level
BAR | QTAE 276100 1.84874%9 14.984 LE52
QBEA [ QTEA LBP7ELTE L 278344 15.054 @52




aJaee.

s

£SS/3:

BASIC STATISTICS @7-20-93  1@:93:i3 FAGE
data file: ci\css\gony\XYGOLU.CSS [ 158 cases with 9 variables ]
Gonyaulax+Lunula
VARIABLE LIST and missing data values:
3 XA ~9999.) 4 YAR ( -9999.) 5 XB ( -9999,)
& YBA ( —9999.)

CASE SELECTION CONDITION:

Include if:
(v@ > 8) and (v <= 12) Ay AS ueun
. {
ED = GOART (SUM (d¥x2)/(n-1))
css/ 3t Descriptive Statistics
basic N. of Cases = 4
stats (MD pairwise deleted)
M Min M M=an St. Err. St. Dev.

RA 4 . S46B0 12.02400 3.198508 2.281321 4.562&4

YSE 4 ~72.8830 2.5917008 -8.@88775 B.2R&B58 14.61Z272

XE 4 -.BB7@ . TRZE ~. 35475 ZERTET L72BTI

YEA 4 1530 378020 L EA4DB 119831 C2TFLA
t !
ces/38 Descriptive Statistics
basic N. of Cases = 4
ztats (MD pairwisze deleted)
]
p=.9520 p=.9500
Up.limit Dn.limit
XA 12.99591 -5.39%989
Y&E 27 .588725 —-A4T.7624
XE 1.1928%9 ~-1.9024
YEA LB7BAT -.1524




CSS/3: EASIC STATISTICS @7-30-93 10:54:18 FABE 4

data file: c:\css\gony\XYGOLU.CSS [ 15 ceses with § variables ]
Gonyaulax+Lunula

VARIABLE LIST and missing data values:

XA ( -9999.) 4 YAR (. -9999.) 5 XB ( -9999.)
YEA ( -9999.)

o~ W

CASE SELECTION CONDITION:

Include if:
(v@ <= 4) s, 1.5 ww

8D = SORT (8UM (g%%2)/(n-1))

css/Z: Descriptive Statistics
basic M. of Cases = 4
stats (MD pairwise deleted)
M - HMin Mas Mean St. Err. St. Dev.
A 4 LAEHRO 1.292000 1.244250 » 192801 . SB5H0Z
Y&E 4 —1.21908 2.182020 «AR4TER L 7EBETE 1.417751
»E 4 ~.B11e2 L A4S5BRaD L 21A5EH L1411 4 21 7
YEA 4 102208 2282002 L1E2T D8 LAZRTED . BER450
! 1
css/3: Descriptive Statistics
basic N. of Cases = 4
stats (MD pairwise deleted)
p=.9523 p=.5500
Up.limit Dn.limit
XA 1.872257 R1A24
YAER I.6T5181 —-2.44940Q
xE LETR22YT - 23922
YB& . 290407 . QTEE9




=

wS5/3: DATA MANAGEMENT B7-3I0-93 13:19:43 PAGE 12

data file: c:\css\gony\GONLUN,C8S [ 3@ cases with 15 variables ]
Gony+Lunula, &t: 1l=1s, 0.1=10@ms, M|0: 1=0.Sicht, 2=m.Sicht, DMM:7.3mm, 135mm

1 2 = 4 5 & 7 8

ET M0 DM 110 SIG1 120 SIG2 IipIiz

1 1.0 1 7.9 4343.92117263.908 520.26) 2583.08 45.95

2 1.0 2 7.9] 5416.85124256.39 846D.34| IT128.357 7 .39

3 1.0 1 7.5 4244.04]24861.70 487.77| Z299%9.9%9 8r.87

4 1.0 2 7.3 T68B0.25]|20029.17 642.79] 2933.33 6£.91

5 1.0 1 7.3 2887.17(11781.%94 225.3@1 1688.78 68,54

& 1.0 2 7.5 I591.23|13841.82 61%.98] 2788.11 ?.43

7 1.0 1 7.5 23I79.64]115378.568 487 .66 2B23.22 78.35

8 1.9 2 7.5 2877.331 9455.465 418,.54] 16I@.54 7.48

9 .1 1 7.9 558,721 4414.98 a.325 H29.50 g5.89

1@ « 1 2 7.9 4058.93| 2401.81 5Q.32 198.327 8.42
i1 -1 1 7.91 1ZB8I3.40) &7%6.73@ 24.18 029,046 165,54
1z .1 2 7.9 447.31] 1235.56 117.7%9 &Q09.12 7.12
13 -1 1 7.9 197.28 S263.45 58. 08 275,835 Z2B8.1%9
14 .1 2 7.9 1252.85] 4923.46B 187,22 ?.42
13 1.0 1 15.8) =2735.55%) 798B3.34 377.81, 72.44
14 1.0 2 13.0) 2709.46| 94644.51 I946.54 £.75
17 1.0 1 15.2f 1950.2611@2852.16 165.01 74.28
18 1.@ 2 15.@8| 1522.18| 56I7I3.57 424 .37 9.57
1% 1.8 1 13.@) 14£83.73| 3849.58 544,932 27.79
i 1.8 2 15.@) 1776.161 B205.39 0Z8.61 &.20
21 1.@ 1 15.@] Z5%91.6211146328B.24 194,04 Bl.465
22 1.9 2 15.0) 20@R.621108227.99 RAE R 10.94
23 « 1 1 15.8 123.97 2446.79 24.85 T2.23 I4£.70
24 . 1 2 15.03 452,03 T429.74 5@3.34 1346.48 18.24
25 -1 1 13.0 149.33 229.89 157.29] 11&1.34 Ib6.76
26 .1 2 15.0 £6.54 165.00 1Z.84 29.41 .74
27 .1 1 15.@ £@0.72 37.10 59.64 4435.88 21.37
28 .1 2 15.2 54.77% 71.22 &.57 -1~ 11.87
29 .1 1 15.8 49. &6 11.67 22.058 321.53 18.@5
e .1 2 15.2 I@4.11) 174226 I1.14 179.91 17.57




RRs S
X

£8S/3:

data file:

DATA

MANAGEMENT

c:\cse\gony \GONLUN.CSS L

7-30-9%

Jony+Lunula, &t: 1=1s, @.1=100ms, M;0: l=0.8icht,
k4 1@ 11 12 13
SIGD1Z I2D11 SIGD21 IimIz SIG12
1 186.09 A2 4,3%7114@7551.79 7485841.05
2 4.41 19 .14 1492902532.5|38RQ779484.465
3 AB3R.65 1.9 8.82{ &B9451.98 3189418.91
4 4.44 21 1413902828 3.1 1 377683752.67
) 324,87 B2 8.39| 314628.72 24928508.51
é& 4.23 .13 L11|3@B768770.4 12546473987 .94
7 427 .57 1.16 8.79| S73&4BR.17 ?Bb-é4l.;!
g z.89 .14 L12111254715.4 105821311, 45
9 B12.37 .89 5,86 23ZEIRI. 57 191764.53
i 4.74 »1é 1@ TSQRQb P 574724%9.2%
11] 1174.@5 .18 20 19774.10 BE2TI LR
12 4.43 .19 L12) 75E93I@.51 793I9E89.562
iz 49 .63 . 7 I.64 75@2@.45 29047 .79
14 3.34 .14 L10118460371.91) 127942483.82
13 172.19 75 5,23 S5499@5.34 2654936.78
1& 2.36 29 L2& | HD2TATT LS S874&£12022.91
17 488,17 .21 11.07) 124710.@7 7240TR.87
1B 4.11 v 24| 6Q67820,.37 ) &TAZBIAR.IL
19 182,73 2.71 17.73) &79751.87 7ER2921.10
20 4,37 26 LER| 21904446721 221294 4
21 448,31 1.29 17.24] Z17890.76 STLGE245.22
2z 3.97 L1 LAITV1EGIZIBR..T7 | 2427325349 .97
23 73.17 e 1.9% 2@469.95 S72%.59
24 8.27 .20 .21 45999%.44 6R247RT AT
25 75.26 1.81 19.18 174641.01 142781.49
26 6.91 .15 .12 4@58.25 35457.71
27 24£.50 1.12 2.51 TIT7S.26 24442.92
28 8.54 13 Q7 245.40 FREB.76
29 15.14 .20 11.94 D46TLER 24144.@5
=@ 10.4@ .11 el Z21@45.23 2147992.02

17:19:44

30 ceses with 15 variables ]
2=m.8icht,

DMM:7.5mm,

FAGE

13mm

1

L2



£85/3: DATA MANAGEMENT @7-30-9% 13:26:28 FAGE 19

data file: c:\css\gony\GONLUNZ.CSS [ 15 cases with 2% variables ]
Sonyaulax+lunula

1 2 15 16 17 18 19 20 21

&T DMM QAR QBRA SAA SEE|AES_XY| QTAER| QTEA

1 1.0 7.5 e .03 ey 37 .4T0 .16 .28
2 1.0 7.5 .01 .22 .21 .51 . 290 .15 Rt
3 1.0 7.5 .01 .01 .52 A3 L11e .01 Ul
4 1.0 7.5 .01 .01 .85] 1.36 .140 .19 .12
5 .1 7.5 .01 .22 2.86| 3.59 . 090 c3I2 .19
& .1 7.5 . 20 .48 L 23 25| .=00 .24| 6.59
7 .1 7.5 .11 .23 .22 .29 1.410 .41 ks
8 1.@| 1s5.0 .27 .05 1.4%2 .91 . 2P0 W25 .40
9 1.8| 15.@ .01 22 1.44 L15]  .e21 edu . B0
10 1.8 1s5.@ .04 .21 .87 1.14 LB20 .59 .45
11 1.0 1s5.@ .01 L2011 1.48 LAZ] .20 .11 .44
12 L1 15.@ S11 .20 .28 230100110 2031 .75
1% .10 15.0 .29 D1} 2.84[129.14| .0DB3 .39 .21
[14 .1 1s.@ LI2 .21  1.23] BZ.40| .00z .14 .00
Pis L1 15.@ &9 .01 B3] 2.96 210 @3 .o




£Ss/3:i "DATA MANAGEMENT @7-30-93 13:08:12 FAGE
data file: c:\css\gony\XYGOLU.CSS [ 15 cases with 9 variables 1
Gonyaulax+Lunula
1 p 3 bl 6 7 8
] ET DMM XA YAER XB YEA DA DE
1 1.0 7.8 1.393 -1.219 . 133 .18@ .25 .02
2 1.@ 7.3 736 1.20= 498 183 .02 .00
3 1.8 7.5 1.753 407 -.211 . 238 22 .22
4 1.0 7.5 L6359 2.188 22 L1730 2.08 2.22
3 .1 7.5 513 1.272 . 268 .B=E8 .01 -, 04
& .1 7.9 L1464 ?.251 . 126 .00 .10 .19
7 .1 7.9 ?.971] -12.175 ~-.822 786 27 25
8 1.0 15.@ 1.187% -1.92Z@ . 0B2 144 1@ .24
El 1.8 15.0 . 5468 2.517 702 158 —-.@1 -.27
10 1.@ 15.0@ 1.336 ~. 773 -.712 S5 . B4 .29
11 1.8 15.8 . 864 -1.212 -.515 L1535 L@ .04
12 .1 15.2 10.924| —-Z2.88B3 -.887 . 578 L3S .24
13 -1 15.8 L H54 -.258 -.214 i@7 .15 22
14 .1 15.0 1.874 -.135 -.014 122 2.11 1.%96
15 .1 12.0 R.722 —-5.335 -. 344 E i8.8% 18.a89




