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ABSTRACT

Piercey, G.E., 1.K. Birtwell, J.S. Korstrom, G.M. Kruzynski, and S. Spohn. 1992.
Swimming speeds and distribution of underyearling chinook salmon

(Qncorhynchus tshawytscha) in response to hypoxia and simulated riverine
and estuarine conditions. Can. Data Rep. Fish. Aquat. Sci. 889. 56 p.

This study examined the behavioural responses of juvenile chinook
salmon (Q. tshawytscha) in riverine and vertically stratified estuarine conditions,
and to hypoxia within a Water Column Simulator.

Swimming speeds, schooling behaviour and distribution were
quantified in relation to the simulated conditions through the analysis of time-lapse
video tape recordings. Temporal changes were examined by conducting a series of
experiments encompassing the period of natural downstream migration, estuarine
residence, and entry into sea water.

This report presents data generated from these analyses together with
graphical examples of the responses of underyearling salmon to the imposed
conditions.

Key words: chinook salmon (Oncorhynchus tshavwvytscha), behavioural responses,
swimming speeds, schooling, simulated environmental conditions, hypoxia

RESUME

Piercey, G.E., I.K. Birtwell, J.S. Korstrom, G.M. Kruzynski, and S. Spohn. 1992.
Swimming speeds and distribution of underyearling chinook salmon
(Oncorhynchus tshawytscha) in reponse to hypoxia and simulated riverine
and estuarine conditions. Can. Data Rep. Fish. Aquat. Sci. 889. 56 p

Pendant cette étude, on a examiné la réponse comportementale des
saumons quinnats (Q. tshawvtscha) juvéniles au moyen d’'un simulateur de colonne
d’eau, resproduisant les conditions des eaux des riviéres et des estuaires a
stratification verticale, ainsi que leur réaction a I’'hypoxémie.

On a quantifié les vitesses de déplacement, le comporftement de
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rassemblement en bancs et la répartition des poissons par rapport aux conditions
de simulation en analysant des enregistrements vidéos image par image. On a
étudié les changements d’ordre temporel au cours d’une série d’experiences tenant
compte de la durée de la migration naturelle en aval, du temps de séjour dans les
estuaires et du moment de pénétrer dans |I'eau de mer.

Ce rapport fournit des données de cas analyses ainsi que des
graphiques des réactions des alevins de moins d’un an aux conditons simulées.

Mots Clés: saumon quinnat (Oncorhynchus tshawytscha), résponses
comportementales, vitesses de déplacement, rassembiement en bancs, conditions
environnementales simulées, hypoxémie.
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INTRODUCTION

The behaviour of fish is inherently linked to their survival, and understanding
how such behaviour may be affected by contaminants and natural variables will permit
better management of resources.

Little information is available on the behaviour of juvenile salmon during their
migration to sea (Mace 1983, Piercey et al. 1985, Macdonald et al. 1987). Since
observations under field conditions are often difficult (Macdonald et al. 1987, Gregory
1991) we have developed a Water Column Simulator to facilitate behavioural
observations in the laboratory under conditions which mimic those in nature (Birtwell
and Kruzynski 1987, 1989).

This study was a component of a research program designed to examine the
significance of sublethal effects of contaminants on the survival of salmon. The initial
objective was to obtain baseline data on the behaviour of underyearling chinook
salmon in fresh water, on their responses to increasing salinity and vertically stratified
estuarine conditions (fresh water overlying salt water). Responses to variation in
dissolved oxygen in the overlying freshwater layer were also examined. We chose a
stock of fish from the Harrison River because of their documented fidelity to prolonged
rearing in the Fraser River estuary prior to entry into sea water -- a trait that could
subject them to diverse habitat quality (Levy and Northcote 1982).

A series of experiments was conducted in the spring and early summer of 1985
and 1991 to determine if the size (age) of individuals affected their behaviour under
the simulated conditions. By carrying out experiments during the time that these fish
would normally be migrating to the Fraser River estuary and then to sea water, we
atternpted to quantify the volitional aspects of fish behaviour relating to sea water
adaptation. A detailed analysis of results will be reported elsewhere.

MATERIALS AND METHODS

Apparatus

The apparatus (Water Column Simulator, 'WCS’), has been described
elsewhere (Birtwell and Kruzynski 1987) and only a brief mention will be made of the
significant components. The WCS consists of a 4500-L acrylic aquarium (2.4 x 2.4 x
0.8 m), with three separate water delivery and mixing loops, which facilitate the
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formation of a water column comprising a maximum of three distinct vertical zones
(top, middle and bottom); salinity, dissolved oxygen, temperature and water velocity
can be varied within each zone. Lighting is provided by a metal halide light source
with seasonal photoperiod control.

Physico-chemical parameters are monitored continuously. A high resolution
camera with peak sensitivity in the near infra-red coupled to a time lapse video
recorder monitors fish movements. For a detailed description of operating methods
refer to Spohn et al. 1992 (in prep).

Experimental protocol

Experiments were carried out using juvenile chinook salmon from Harrison
River stock (Fraser River system) which had been reared at the Department of
Fisheries and Oceans’ Chilliwack River Hatchery. An additional experiment (Expt
1991-07) using 'wild’ juvenile chinook salmon from the Harrison River was effected in
1991. All fish were held in an outdoor aquarium facility and supplied with air-
equilibrated fresh (well) water prior to experimentation.

We examined the behavioural responses and swimming speeds of these fish
under riverine (all three zones fresh water), brackish water transition (during sait water
addition), and vertically stratified estuarine conditions (uppermost zone freshwater, a
well-defined halocline, bottom two zones salt water) and to hypoxia in the fresh water
zone. A brief description of the experimental protocol is provided below (only minor
variations in this protocol occurred between 1985 and 1991).

Day 1 experimental fish segregated and held within stock tanks

Day 3 twenty juvenile chinook transferred to simulated riverine conditions in the
WCS

*
Day 4 swimming speeds (n=30) determined under riverine conditions

Day 5 ftransition to estuarine conditions: salt water introduced to bottom 2 zones of
WCS

*
swimming speeds (n=30) determined during transition (brackish water) period

*
swimming speeds (n=30) examined under estuarine conditions
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Day 6 imposition of hypoxic conditions in fresh water zone, under estuarine
conditions

*
swimming speeds (n=104) determined during hypoxic conditions

termination of experiment: fish removed for length and weight
determinations

*
1991 only

The video tapes from each experiment were analysed to reveal the position and
distribution of fish. Analyses focussed on periods of similar environmental conditions
to facilitate comparisons.

Swimming speeds

The path of randomly-chosen individual fish were traced on transparent sheets
superimposed on the video monitor screen for a predetermined time (30 or 60 s). The
distances travelled (in the horizontal and vertical planes) were measured and the
results scaled to equate to distances within the WCS. Swimming speeds (cms™, body
lengths-s) were determined under the following conditions: riverine (stable fresh
water 'FW ST’), during transition to estuarine conditions (salt water addition 'SW
ADD’), under stable estuarine conditions (stable salt water 'SW ST, fresh water
overlying salt water), and during the imposition of hypoxia in the fresh water zone
(dissolved oxygen reduction 'DO2 RED’). The swimming speed of fish at different
vertical locations in the water column were determined.

School positions

The approximate area and position of the fish 'school’ were determined by
using a custom software package 'SNAP’ developed by SciTech Consultants of
Vancouver, B.C. This program incorporates an image capture and analysis
procedure, in which the locations of individual fish are digitized during a review ot
video tapes. The mean and median school positions are calculated relative to a
coordinate system for which the WCS is divided into four cells (see Figure 1), Under
stratified conditions the position of the halocline establishes the horizontal boundary
between the upper and lower celis. These cells are bisected in the vertical plane to
produce the four cells depicted in Figure 1. Standard deviation values for the mean
school positions were calculated together with the angle which the school deviates
from the vertical (denoted by 6). Figure 1 is an example of the image analysis output.
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Figure 1. An example of the digitized location of individual fish and the elliptical
school boundary (based on one standard deviation from the mean)
produced by the 'SNAP’ software program. Expt. 1985-03 24 April
1500 h under vertically stratified conditions with fresh water overlying salt
water. The rectangular boundary represents the WCS aquarium; x,y
coordinates are used in the determination of fish position (at intersection
of dashed lines x=0, y=0).



RESULTS AND DISCUSSION

The data obtained in this component of the study are listed in Tables 1, 2 and 3
under a number of abbreviated subject headings, which are described below.

Table 1. Swimming speeds of juvenile chinook salmon determined during simulated
conditions: riverine (stable fresh water 'FW ST’), brackish water transition (salt
water addition 'SW ADD’), stable stratified estuarine conditions (stabie salt
water 'SW ST'), and hypoxia in the fresh water zone (dissolved oxygen
reduction 'DO2 RED’). Swimming speeds are expressed as cm-s™ and blen-s™
(body lengths per second). All percentage values were transformed (arcsine
square root) prior to calculation of means and standard deviations.

TIME start time of observation

FISH NO. consecutive numbering system

TOP DO2  dissolved oxygen (mg-L™") in the top zone of the WCS,
presented only for periods of hypoxia

CM distance travelled within zones
S duration of residency in zones (seconds)
cMS™ speed of each individual fish in specific zones

BLEN-S™ body lengths per second, calculated from mean body length
of experimental fish and distance travelled

% TOP percent of time the individual fish spent in the top zone
TOT DIST  total distance (cm) travelled in 60 seconds
TOT OBS total observation time (s)

OVERALL SPEED
CMS™’ speed of each fish, zones combined

BLEN-S' standardized speed of each fish, zones combined



MEAN

S.D.
MIN
MAX

6

average, zero values only included in calculation of percent
time spent in specific zones

sample standard deviation ('n-1' degrees of freedom)
minimum non-zero value

maximum value

Table 2. Distributions of juvenile chinook salmon in the WCS during 1985 and 1991.
Analyses produced by the 'SNAP’ software program, under the same conditions
presented in Table 1.

EXPT
DATE

START

N

SIMCOND

XMEAN,
YMEAN

XMED,
YMED

THETA

XELP

YELP

experiment number
year, month, day

time (h) of start of observation period (used to uniquely
identify images)

number of fish located in image (maximum of 20)
simulated environmental condition: riverine (stable fresh
water 'FW ST), during transition to estuarine conditions
(salt water addition 'SW ADD’), under stable estuarine
conditions (stable salt water 'SW ST’), and during the

imposition of hypoxia in the fresh water zone (dissolved
oxygen reduction 'DO2 RED’)

average or mid position (m) of school

median position (m) of school
angle of deviation (degrees) from vertical

one standard deviation (m) around the mean position in the
x plane

one standard deviation (m) around the mean
position in the y plane



Table 3. Fork lengths and wet weights (means and standard deviations) of fish used
in experiments (1985, 1991).

EXPT experiment number

FISH NO.  consecutive numbering system, used to uniquely identify
individual fish

LENGTH fork length (mm) of individual fish
WET WT  wet weight (g) of individual fish
MEAN average for a particular parameter

S.D. sample standard deviation ('n-1’ degrees of freedom)

The data contained in this report will be used in an analysis of the behaviour of
underyearling chinook salmon in fresh water, during transition to and under vertically
stratified estuarine conditions, and in response to variations in dissolved oxygen.

In changing from a riverine environment in the WCS aquarium to a vertically
stratified estuarine water column, salt water was added to the middle and bottom
zones thereby gradually replacing the fresh water and increasing the salinity of the
deeper waters. Juvenile chinook salmon displayed a consistent response to these
changes and small increases in salinity elicited a marked distribution shift. The fish
moved deeper in the water column and formed a relatively smaller school. Their
subsequent distribution under stable, vertically stratified conditions was seemingly
related to their ability to tolerate or adapt to salt water. Figure 2 exemplifies the
response outlined above and Table 4 presents the salinity changes.

Figure 3 shows how these data may be used to describe the response of
juvenile chinook salmon to hypoxia in the freshwater zone during vertically stratified
estuarine conditions. The data (Table 5) originate from Expt. 1991-06 prior to, and
during, the 3 h reduction in dissolved oxygen, followed by a 3 h period of increasing
oxygen concentration. Fish distributions have been superimposed on the
asymmetrical dissolved oxygen sag curve, along with the percentage of fish in the
freshwater zone (determined from real-time visual counts).
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Figure 3. The distribution of juvenile chinook salmon in response to hypoxic
conditions in fresh water during simulated vertically stratified estuarine
conditions. Expt 1991-06 26 April. The precise location of individual fish
in the WCS aquarium is depicted at specific times during the
experiment.
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The graph depicts the volitional movement of juvenile chinook salmon in
response to changes in dissolved oxygen. Before and after the period of dissolved
oxygen reduction most of the fish resided in the normoxic fresh water. Their
distribution changed in response to the hypoxic conditions in fresh water and at the
lower levels of dissolved oxygen the fish tended to occupy the deeper normoxic sea
water.
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Table 1. Swimming speeds of randomily selected juvenile chinook salmon determined during simulated conditons: rivering (stable fresh
water FW ST), brackdsh water ransiion (sal water addiion'SW ADD, stable estuarine conditons (stable sal
water"SW ST}, and hypoia inthe Iresh water zone (dissolved oxygen reduction 'DO2 RELY). Swimming speeds aro expressed
& crn per second and blen (lm longths) per second. Al perceniage values were translormed (arcsing square roat)
prior o calculation of means and standard deviations. Referto textfor sxplanation of headings.

EXPTNO: 9141 SIMULATED CONDITION: RIVERINE (STABLE FRESH WATER 'FW ST)
WARCH 12, 1981 MEANLENGTH: 45 ¢m
BOTTOM TWO ZONES TOP ZONE OVERALL
TME FISH  TOP ' %TME  TOT 10T
(H NO. D2 TOP  DIST 0BS
(MGY) (M § CMSBLENS (M S CWS BLENS (CM) (5  CMS BLENS
4280 6 600 21 05 0 125 & 2108
(LU % 60 13 03 0 & & 1303
L7t A0 193 108 24 0 47 15 03 B 20 45 10
R0 4 4 60 07 0 W 4 & 07 0t
40 5 0 o600 08 02 W % & 08 02
M 6 X 600 65 15 W 0 6 65 15
40 7 B 600 43 10 0 % & 43 10
14460 8 07 480 22 05 4 120 36 08 A % 25 08
45 9 28 600 21 05 0 18 &0 21 05
145300 10 0 600 10 02 0 o0 & 10 02
50 1 6 600 11 02 W o & 102
%3 12 50 600 85 18 0 S0 & 85 19
45800 13 0 A48 36 08 X %2 14 03 ¥ W o 23 05
150045 8 00 09 02 0 X 08 02
1 1 10 600 25 06 0 10 & 25 06
150330 16 noeo 12 03 mw 7 W 1203
150 17 X0 600 48 1 0 2 & 48 1
150600 18 X600 43 10 W 20 & 43 10
151000 19 % 600 15 03 , 0 R & 15 03
[ERYbC I ¥ 600 17 04 W 9 & 17 04
151330 2 60 600 10 02 0 8 & 10 02
i 2 67 600 11 02 0 6 & 02
1570 2B 9 600 17 04 0 B 17 04
151830 A 06 600 18 04 0 106 60 18 04
152000 2% B 600 13 03 W7 & 13 03
10213 % in 43 41 09 ¥ 187 27 06 3 20 & 7 08
192330 8 600 14 03 0 & & 14 03
152500 28 nosy 12 03 0w 7 & 1203
19263 X 1% 60 25 50 0 1% & 23 05
1527130 X 10 22 M 0 N8 32 W S X 6 42 09
152900 3 B 600 13 03 0 7 8 1303
WEAN 49 499 43 10 00 04 21 05 4 14 w0 24 05
SD. 09 72 52 12 9 84 15 03 1 0 18 04
MIN 8 60 09 02 £ 120 07 0 0 4 & 07 0
MAX M0 600 25 580 3 600 65 15 00 510 & 85 19
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Table 1. cont.
EXPTNO: 9101 SIMULATED CONDITION: BRACKISH WATER TRANSITION (SALT WATER ADDITION'SW ADD)
MARCH 13, 1991 MEAN LEN: 45cm
BOTTOM TWO ZONES TOPZONE OVERALL

TME FISH TOP %TME  TOT 10T

H NO. DQ2 TOP  DIST 0BS
(MGL) CM S CMSBLENS CM S CM/SBLENS (CM) (S  CWSBLENS
083130 25 600 21 05 0 15 6 21 05
R0 2 o4 600 1§ 02 0 & 102
08300 3 175 310 41 1 0 280 43 10 B 05 & 46 10
000 4 o0 12 03 w1 W 12 03
083830 5 A0 600 40 09 0 240 ® 40 09
084100 6 0 %02 20 04 0 298 07 02 0 8 i3 03
084300 7 U o600 57 13 0 X0 60 57 13
BMx 8 & 00 06 0f 0 % 6 06 0f
084600 9 5 600 24 05 0 5 & 24 05
470 10 0 600 23 05 0 140 & 23 05
0000 1 0 22 45 10 6 378 12 03 B 145 60 24 05
gse0 12 10 600 17 04 0 100 60 17 04
040 13 15 600 19 04 0 15 60 19 04
005600 14 10 600 17 04 0 100 60 17 04
085800 15 0 600 08 02 0 % 08 02
090000 16 00 06 0f 0 3 6 06 0f
900 17 165 600 28 06 0 165 60 28 06
09400 18 B0 13 03 0 B 13 03
090600 19 165 600 28 06 0 165 60 28 06
090800 A B0 13 03 0 B ® 13 03
091300 2 & 176 26 06 & 24 08 02 "m0 8 13 03
091500 2 0 00 15 03 0 % 6 15 03
Qi 2 8 600 14 03 0 8 & 14 03
091900 2 50 600 85 19 0 510 60 85 19
092100 % 20 600 20 04 0 120 & 20 04
92400 % 0 28 21 05 15 %2 40 09 0 195 60 307
092600 2 185 600 31 07 0 185 &0 07
|20 XA 0 600 45 10 0 20 & 45 10
9200 % 0 600 23 05 0 140 & 23 05
03030 N 89 600 17 04 0 ¥ 17 04
MEAN 49 532 28 06 B0 469 15 03 15 14 600 24 05
SD. 12 142 17 04 B W47 14 03 ¥ 101 000 17 04
MIN 45 176 13 03 0 280 056 0f 0 ¥ 06 01
MAX 50 600 85 19 145 600 43 10 100 510 6 85 19
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Table 1. conl.

EXPT NO: 9101 SIMULATED CONDITION: STABLE ESTUARINE CONDITIONS (STABLE SALT WATER 'SW ST}
MARCH 13, 1991 MEAN LEN: 45cm
BOTTOM TWO ZONES TOP ZONE OVERALL

TME FISH TOP %IME 0T TOT

H NO. D02 TOP  DIST 0BS
(MG CM S CWS BLENS CM S CMS BLENS (CM) (5)  CWS BLENS
Ham 60 600 10 02 mMm 60 6 10 02
172 | 8 600 05 0f 0 2B 05 04
AN 3 25 600 54 12 0 ¥ W 5 12
1435% 4 05 600 18 04 100 105 60 18 04
W3 5 729 03 0 % 21 30 07 8 13 & 17 04
xR 6 9 60 17 04 M 9 & 17 04
4 7 X 600 5l 0 X W 50 14
43 8 5 600 53 12 0 M ® 53 12
4N 9 115 600 19 04 00 115 & 19 04
144530 10 B o600 06 0f 00 % & 06 0f
144930 1 85 600 14 03 0 8 6 14 03
14500 12 64 800 11 02 0 & & 1102
453 13 25 600 73 16 0 4% o 13 16
1450 14 ¥ 600 61 14 0 ¥ 61 14
W55 B 24 600 21 05 0 14 80 21 08
145600 16 85 600 11 02 0 6 & 1102
1500 17 & 60 76 17 0 4 16 11
150130 18 B 600 06 01 0 ¥ & 06 04
150300 19 % 600 06 O 0 % 60 06 01
L3 () 3 600 66 15 0 X & 66 15
150630 2 0 600 08 02 0 %N 8 08 02
50800 2 B 00 06 01 0 » o 06 0.
500 23 % 60 08 02 0 % 6 08 02
151200 4 % 600 93 21 0 %0 & 83 21
15400 2 % 600 16 04 0 9% & 16 04
151600 % 80 600 10 02 10 60 60 10 02
15800 2 now 12 03 0 M 1203
152000 28 67 600 11 02 0 6 & 1102
120 2 15 600 19 04 0 15 & 19 04
152400 X % 600 06 01 0 ¥ 60 06 01
MEAN 25 %0 38 08 no%r 1303 aq 1% 60 26 0§
S.D. 185 80 31 07 ¥ o12 01 02 s 1 0 26 06
MIN 7 29 03 0 X106 0 0 28 & 05 0
MAX ) 600 93 2 24 600 30 07 100 %0 60 KA
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EXPTNO: 91401 SMULATEDCONDITION:  HYPOXA IN THE FRESH WATER ZONE (DISSOLVED OKYGEN REDUGTION
NARCH 14, 101 MEANLEN,  45¢m  DO2RED)
BOTIOM TWO ZONES TOP ZONE OVERALL
THE FISH TOP %TME 0T TOT
H M. 002 T0P DT OBS
MGL  OW S CMSBLENS O S CMS BLENS M) 5  CMS BLENS
WS 1 M2 15 01 27 06 X 89 30 07 7 %5 0 28 06
B0 2 12 R R0 05 O 0 R 0 05 O
MO0 3 112 B0 M8 106 24 1@ 52 22 65 9 ™ R 12 2
NGH 4 112 Bo6o 06 0 MM B & 05 0
BUO 5 12 & &0 07 02 0 8 @ 0 02
MO0 6 112 A 66 30 07 8 N 28 06 8 W 0 26 06
W0 7 12 0 60 08 02 0 % & 08 02
M50 8 112 A K0 03 0 0 2 &0 03 0
B0 9 112 080 12 0 0 N K 12 03
MM 10 12 155 48 36 08 N 172 29 07 X X 0 3 08
MEAN 12 18 493 28 06 8 M3 66 15 ® @ 0 25 06
SO 00 189 183 34 08 55 %2 M4 25 4 2 0 36 08
WN 2 2 6 03 0 X 52 06 O 0 2 # 03 0
MG 112 %0 600 106 24 1R K0 M2 65 0 TR 8 w2 2
M0 1104 B 80 03 0 019 & 03 O
WM 2 03 6 &0 1 02 0 6 & i 02
0900 13 01 A2 A 50 L1 12 99 06 01 B 24 & 36 08
W50 ¥ 99 B 60 i 02 10 & & i1 02
M0 5 98 10 60 25 05 0 10 & 25 08
M0 695 N2 K0 82 12 0 M K0 52 12
000 17 93 1 60 21 05 0 13 & 2 05
0N0 1 90 @ 60 10 02 0 60 @ 10 02
0500 19 89 0 60 43 10 0 % K 43 10
0100 2 84 ® @0 17 04 M % K0 17 04
MEAN 96 - 1% 55 27 06 % 46 11 02 13 197 60 23 05
0. 07 70 19 04 4 22 05 0 ¥ % 0 1§ 04
MN B4 19 41 03 0f 2 198 06 O 0 9 0 03 0
WAC 104 32 60 52 12 % R0 17 04 10 M 0 52 12
0200 o 75 1 N4 30 07 & 96 48 L1 16 W & 33 07
060 2 73 8 60 13 03 0 % # 13 03
A0 2 71 % 60 25 06 0 10 & 25 05
030 2 6 @ 19 03 W B R 13 03
0500 % 68 1% M2 42 09 B A8 18 04 B A H W 07
00 % 66 M @0 2 05 0 1 & 23 05
0000 27 66 8 0 13 03 0 B B0 13 03
0413 2 65 B 60 05 0 0 % & 05 0
000 B 64 %0 60 43 10 0 ® & 43 10
060 H 63 1 60 03 0 0 18 & 03 o
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BOTTOM TWO 20NES TOP ZONE OVERALL
TME FISH  TOP %TME  TOT TOT
H N0 D02 TOP  DIST OBS
MG OM S CMSBLENS  CM S CWSBLENS O {8)  CMS BLENS
MEAN 68 117 %2 22 05 M W6 25 06 6 13 80 20 05
SO 04 B 76 16 04 45 %3 16 03 ¥ K 0 13 03
MN 63 8 %2 03 0 B 9 13 03 0 % & 03 o
MAX 75 %0 60 43 10 138 600 48 1 M0 M 8 43 10
0500 3 57 4 600 08 02 0 4 & 08 02
MO0 2 56 2% &0 04 0 0 % &0 04 A
MO0 B 55 B &0 13 03 0 5 & 13 03
10600 ¥ 54 B 90 30 07 10 % & 3 07
MOS0 % 53 % 600 06 0 0 % 6 0§ O
200 % 51 4 &0 08 02 0 4 6 08 02
400 ¥ 51 9 M2 05 0f M4 58 24 0§ 0 8 0 07 0
700 % 50 4 600 08 02 0 4 & 08 02
1600 % 49 10 600 30 07 0 % &0 30 0
H210 & 49 2 &0 07 02 0 £ & 0 0
MEN 53 5 4 10 02 9 %9 27 08 ¢On o 120
SO 03 4 19 08 02 17 %3 04 o 2 0% 0 10 02
MN 49 2% S2 04 01t 58 24 05 0 5 & 04 0
MAX 57 180 600 30 07 10 &0 30 07 10 1% 6 30 07
HAM 4 46 1B B0 23 05 0 15 0 23 05
10 © 45 B 60 05 0 0 % & 05 O
M0 4 45 M6 418 35 08 2 182 12 03 N 67 & 28 05
HB00 4 44 & 60 11 02 0 & &0 1f 02
MEAN 45 % S5 18 04 2 182 12 03 2 % &0 11 04
. 0f % 8f 13 03 78 0 i 02
MN 44 2% 48 05 0f 2 182 12 03 0 2 & 05 O
MAX 46 M6 60 35 08 2 182 12 03 N 17 0 28 06
MO 5 41 w5 512 25 06 % 28 89 20 5 &0 28 06
480 &6 41 B 800 09 02 0 % # 09 02
fH5100 47 40 11 80 02 00 0 1t &0 02 00
50 48 39 65 ¥3 17 04 1% 27 9 13 B M 3 0
{1500 4 39 % &0 05 o0f 0 B & 05 o
M0 0 38 6 7 i1 03 5 23 22 05 &0 0 1203
POM 5 38 W 60 63 14 0 % 6 63 14
PRN 2 37 46 800 08 02 0 & 8 08 02
PUX 5 37 X5 60 84 19 0 5 60 & 19
PO %37 10 &0 17 04 0 10 8 17 0
MEN 39 M0 52 24 05 %5 93 57 13 1% 6 26 06
SO 02 6 71 27 06 M 16 34 08 o 0 27 08
MN 37 it 33 02 00 5 23 22 05 0 I & 02 00
WX 41 %5 B0 8¢ 18 15 27 89 20 B M5 &0 84 19
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BOTTOM TWO ZONES TOP ZONE OVERALL
TME FSH  TOP %TME 0T 10T
W M. 002 TOP DIST OBS
MG CM S CWSBLENS  CM S CMSBLENS M) () CMISBLENS
21830 % 35 10 60 12 03 0 " ® 12 03
PN % M @ K0 14 03 0 ® ® 14 03
0208 5 34 X K0 56 12 0 % @ 56 12
PBM % 4 6% B0 106 24 D 65 6 106 24
PAN N M % 60 06 O 0 % & 0§ 0
%45 60 34 8 &0 15 03 0 ® 8 15 03
0245 6 M 6 60 11 02 0 & ® 11 02
PR R 33 B 60 05 0 0 B & 05 0
0B 6 33 N 60 07 0 0 % & 07 0
0% 6 33 15 60 31 07 0 185 & 31 07
MEAN 34 1% 60 26 06 0 00 00 0 1% & 26 06
SO 0f @ 00 32 07 0 00 00 0 @ 0 32 0
MN 33 2 &0 05 of 0 00 00 0 B & 05 0
MAX 35 6% 60 106 24 0 00 00 0 &5 & 106 24
%0 6 46 67 80 11 02 0 67 8 1 02
0500 6 48 8 60 15 03 0 ® & 15 03
B0 6 49 A5 60 34 08 0 25 & 34 08
3200 6 52 43 B2 08 02 B 68 41 09 M & 12 03
UM 6 54 A0 60 35 08 0 A & 35 08
B0 0 54 50 60 08 02 0 5% & 08 02
B0 7 55 & 60 11 02 0 6 & 11 02
3200 7 57 60 %4 106 24 B 36 69 18 6 6% K 104 23
350 B 59 B 60 13 03 0 B & 13 03
3700 % 60 & 29 12 03 6 0 85 19 2 14 & 2f 05
MEAN 53 M7 %3 25 06 % 58 65 15 1% 8 26 06
. 05 M 30 30 07 19 19 22 05 9 M 0 29 08
MN 46 8 %9 08 02 % 36 4 09 0 % & 08 02
MAX 60 60 60 106 24 60 74 85 19 12 &5 0 (04 23
BA0 B 65 1% 60 23 08 0 1% & 23 05
B0 6 66 35 60 54 12 0 %% 8 54 12
BP0 T 67 65 B3 05 4 B 17 A6 48 360 6 108 2
BU0 B 69 % K0 15 03 0 % K 15 03
B%0 79 70 65 B3 i 25 5 17 88 20 360 60 10 25
%0 & 72 5 600 33 07 10 1% & 33 07
3400 8 73 5 60 04 O 0 % & 04 0
B30 & 74 % 60 6 14 0 % 6 61 14
50 8 75 4 60 07 02 0 &8 & 07 02
B0 8 76 ¥ 60 58 13 0 % & 58 13
MEAN T %8 %6 49 1 R 20 109 24 om0 4
SO 04 2B 07 40 09 % BT 89 20 A B 0 3B 09
MN 65 % %3 04 0 5 17 33 07 0 % & 04 0
WX 76 &5 600 14 25 %5 600 26 46 10 60 6 {10 25
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BOTTOM TWO ZONES TOP ZONE OVERALL
TME FISH TOP %TME  TOT TOT
H) NO. DQ2 TOP  DIST 0BS

(MGA) (M 5 CN/SBLENS (M S CMS BLENS (CM) (S  CMSBLENS

300 8 717 B 00 15 03 0w 8 & 15 03
13200 & 78 07 41 23 05 "oy 5 12 ARV I 007
3MX0 &7 79 4 600 07 O 0 4 & 07 (O
135600 8 80 8 600 03 0 0 18 & 0 o
RN & 8 7600 01 00 0 7 & 01 00
W % 83 B 600 05 O 0 28 & 05 O
141000 91 84 A 600 04 0O 0 2 & 04 0
Wi ® 85 7 680 01 00 100 [ 0 00
4180 8 86 A 20 100 22 4 %80 07 02 g 0 & 10 02
W20 % 88 6 70 64 14 0 80 23 05 8 16 & 28 06
HEAN 82 ¥ 4“5 26 06 6 48 20 05 ¥ 660 10 02

SD. 04 3 %1 37 08 4 03 21 05 4 8 0 1102

MN 77 720 00 00 7129 01 00 0 7 W 0 00

MAX 88 07 600 100 22 0 600 55 12 0 1M & 00

WX % 94 R 600 05 0 W 2 & 05 0
W0 % 95 45 600 74 17 0 & & 417
W0 9 9 6 600 11 02 0 & & 102
15000 ¥ 97 6 0 08 02 W 446 & 08 02
150800 %9 98 B o600 13 03 W B & 1303
190700 100 98 % 600 04 O0f 0 2 & 04 0
151000 101 98 19 46 45 10 105 164 64 14 q WM W RN
151300 102 99 % 00 04 0 0 2 & 04 0
151600 108 100 % 60 04 O 0 % & 04 0.
15:1600 104 100 A 5 40 08 M1 10 02 9N n K 13 03
MEAN 97 14 498 26 06 B %2 20 04 b 112« 19 04

sD. 02 19 26 27 (8 A 190 25 086 8 W 0 24 05

MN 94 ot 53 04 (0 R B4 05 O 0 2 6 04 0

MAX 100 “5 B0 74 17 106 600 64 14 0 4 60 41
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EXPTNO: 9142 SWULATEDOONDITION:  AIVERINE (STABLE FRESH WATER ‘FWST)
NARCH 1, 991 MENLEN: 49 cm
BOTTON TWO ZONES TOP ZONE OVERALL
TME FISH TOP %TME  TOT TOT
WM. D02 TOP  DIST OBS
MGL  CM S CWSBLENS  CM S CWSBLENS O 1) CWISBLENS
400 1 Bog0 11 02 0 B & 14 02
020 2 NOW0 49 1 0 8 8 43 i
o 3 N K0 07 0 0 % & 07 0
0600 4 W42 109 24 5 158 66 15 % % ® 98 22
080 5 20 80 37 08 0 2 & 37 08
W0 6 95 42 16 26 10 u§ W04 23 % 65 @ 13 25
n 7 R OR0 14 03 0 R #1403
400 8 B W0 2 05 0 1 8 2 05
161600 g 5 55 117 26 10 05 A0 45 {5 @ i8 26
11800 10 &0 11 02 M0 & & i 02
w20 MOR0 11 02 0 & @ 1 02
A0 12 5 %7 M3 25 5 03 i8] 37 {8 0 13 25
w2A0 1 0 25 93 20 M0 B5 36 08 & W OO 57 13
%0 14 M0 B0 18 04 0 10 8 18 04
B0 15 B 4 39 09 80 26 48 2 4 #  4i 09
W30 16 7 800 29 08 0 4 8 29 08
U0 17 9600 10 02 0 ¥ & 10 02
W0 18 A0 @0 6 08 10 23 & 36 08
1400 19 B0 579 16 26 0 21 48 i Lo B 13 25
B0 % RoK0 14 03 10 ® 8 14 03
4600 21 MM f4 28 A5 B T7 7 4 60 B 102 23
W50 2 BOK0 13 03 1w 7 & 13 03
WS 23 B O800 63 14 0 % 8 63 14
W0 A 7 600 28 06 10 67 & 28 08
50 % 0 60 10 02 0 80 ® 10 02
BN % M A3 42 08 8 %7 25 06 K 1R & 32 0
50900 27 $ 800 09 02 0 % & 09 02
530 2 %5 60 23 05 10 1% 0 23 05
5160 29 0 34 20 07 15 %6 26 06 % 155 & 26 06
5200 % A 80 04 0 0 o 0 04 o
NEAN o465 61 14 18 0 46 10 % 45 & 41 08
) A) 12 46 10 6 W6 51 1 0 2 0 38 08
N 0 o3 0 0o 5 03 10 02 0 0 0 00 o
MAX 5 600 124 28 20 60 M0 45 00 M5 9 f18 26
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EXPTNO: 9102 SIMULATED CONDITION: BRACKISH WATER TRANSITION (SALT WATER ADDITION SW ADD
MARCH 2, 1991 MEAN LEN: 49 em
BOTTOM TWO ZONES TOP ZONE OVERALL
TME FISH TOP %TME 10T TOT
(H NO. DO2 TOP  DIST 0BS
(MG (M § CMSBLENS M § CMS BLENS {CH) ()  CMS BLENS
833 20 600 47 10 0 20 6 47 10
B3N 2 185 600 28 06 0 166 6 28 06
BHX 3 135 600 23 05 0 135 6 23 05
083600 4 20 600 20 04 0 120 6 20 04
0837 5 10 600 18 (04 0 10 ® 18 04
084000 6 0 600 82 18 0 & o 82 18
B4 7 0 600 67 15 0 M ® 67 15
B0 8 &% 600 14 03 0. 8 & 14 03
840 9 “y B0 74 17 0 4 ® 47
084530 10 5 600 10 02 w ¥ & 10 0
04800 1 4 600 77 17 0 40 6 177
084930 12 640 600 107 24 0 640 6 107 24
085130 13 60 600 108 24 0 60 6 108 24
B30 H 5 49 126 28 180 191 94 2 2 6% 6 16 26
B850 15 M 600 307 0 MW W07
B0 16 5 600 T 16 0 & « [ARERY
B 1 190 600 32 07 0 190 & 0
8000 18 M 47 M 13 6 103 63 14 7 % 8 13
080200 19 A0 600 45 10 0 270 & 45 10
BRN 2 600 12 0 XN & 8 12
®60 2 0 600 48 1 0 X 48 1.1
BN 2 I R8I M 12 17 06 0 J W6 & 63 12
BN 2 0 600 72 16 0 40 7216
91030 A B 600 M 12 0 X & 8 12
1A 1y %0 21 05 5 40 38 08 710 22 05
B0 % ay 483 47 i 6 147 44 10 AW 80 47 10
ALK ) 35 600 83 12 0 35 o 8 12
B0 28 0 600 45 10 0 70 & 45 10
20 2B 00 85 12 0 X0 & 8 12
B0 ¥ 1 600 29 7 0 15 & 28 07
MEAN 2 82 8 13 n 87 ¥ 08 § 312 800 52 12
SD. W49 27 06 ¥ 25 0 0O % 167 000 28 06
MIN o 409 18 (4 7 06 0 0 & 1002
MAX B 600 126 28 180 600 94 2 0 6% 60 116 26
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Table 1. conl.
EXPTNO: 9102 SIMULATED CONDITION: STABLE ESTUARINE CONDITIONS (STABLE SALT WATER 'SW ST)
MARCH 20, 1991 MEAN LEN: 49 em

BOTTOM TWO ZONES TOP ZONE OVERALL

TIME FISH TOP %TME  TOT TOT

(H NO. DO2 TOP  DIST OBS
(MG CM S CMSBLENS CM S CMSBLENS M (§)  CMS BLENS
Ho i 00 600 500 i 0 30 60 50 1
40600 2 N 178 1 03 0 422 21 05 0 10 60 18 04
e 3 4 87 05 0 S 83 1t 02 8 6 60 10 02
|LRFA I 0 600 27 (06 0 160 60 27 06
LRES (I 180 600 30 07 0 % « 007
41900 6 B’ 00 59 13 0 3% 60 59 13
W20 7 ¥ 600 05 0 0 % 60 05 01
142500 8 170 600 28 06 0 170 60 28 06
142800 9 4 13 W 07 5 %87 10 02 % 61 & 10 02
143100 10 10 600 18 04 0 10 18 04
B0 4 600 02 01 0 1 & 02 01
43800 12 ® 600 15 03 0 R 15 03
LEAR A0 BS 68 15 0 245 57 13 4 B o 63 14
W40 1 M 600 28 06 0 70 60 28 06
410 15 9% 600 16 04 00 9% 16 04
15100 16 9 600 07 0 0 3 60 07 0f
M0 17 8 600 14 03 0 8 60 14 03
145790 18 8 600 05 O 0 8 6 05 01
150000 19 A 600 04 O 0 2 60 04 04
R0 2 25 600 36 08 0 25 60 36 (08
1070 2 20 53 81 19 0 U7 86 19 %8 52 87 19
51000 2 1% 600 26 06 0 1% 60 26 06
5200 2 % 600 08 02 0 % & 08 02
151400 % 0 600 50 0 0 60 50 1
151600 25 4 600 02 01 0 1 60 02 04
151900 % 1% 600 23 05 0 1% 23 05
12100 &7 80 600 10 02 0 60 & 10 02
1230 28 8 600 15 03 0 8 15 03
150 2 25 600 38 08 0 25 60 38 08
1210 ¥ % 02 17 04 0 N8 10 02 B B 6 13 03
MEAN 2 %0 26 06 13 %1 26 06 A W o 24 05
SD. 6 191 22 05 0 128 25 (06 o1 0 21 05
MIN 4 13 02 0 B A5 05 0 0 ¥ 02 04
MAX B 600 687 19 W 600 86 19 10 520 60 87 19
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EXPTNO: 9140 SMULATEDCONDITION: ~~ HYPOXIA IN THE FRESH WATER ZONE (DISSOLVED OXYGEN REDUCTION
MARCH 21, 1991 MENLEN:  49em  DO2RED)
BOTIOM TWOZONES TOP ZONE OVERALL
TME FSH  TOP %TME 0T T0T
B M. D02 TOP DIST OB
MG  CM S CMSBLENS  CH S CWSBLENS OH 1) CWSBLENS
0Om ¢ 10 5 800 10 02 M § & 10 02
BRI 2 110 % 40 02 O 0 % & 02 0
OMO0 3 110 2 60 04 O 0 2 & 04 Of
MO0 4 110 20 M0 05 of 2t 20 10 02 % £ 0 07 02
06N 5 110 R0 12 03 M M R 12 03
M0 6 10 4 49 %4 20 18 %I 23 05 @ M o8 29 0§
MBM 7 0 % 60 09 02 0 % & 03 02
50 6 110 B &0 02 10 8 8 L1 02
w0 9 110 N K00 07 0 W ¥ & 07 o0
09190 10 110 % 80 04 0 0 % &0 04 0
MEAN 110 3 48 23 05 8 7 i1 02 %9 % 60 09 02
D00 Al 40 09 % M5 06 O & & 0 08 02
MN 0 49 02 0f 2 20 04 0 0 4 & 02 O0f
MK 10 5% 60 %4 21 128 600 23 05 10 % & 29 08
%400 11 99 2 600 05 0 0 B Q05 0
W50 12 97 600 03 0 10 1 & 03 of
M50 0 96 6 60 08 02 0 & & 08 02
0550 1 93 M5 K0 17 04 0 18 & 17 04
NIM 15 92 B 60 05 01 10 % & 05 o
000 6 89 B 60 05 0 0 B & 05 0
000 {7 87 060 10 02 10 80 & 10 02
060 8 85 4 05 80 18 B W5 13 03 % W 0 13 03
0060 19 83 0 80 13 03 10 R0 25 06 & 0 & 23 05
0060 2 82 X 80 05 0 0 % @ 05 0
MEAN 90 % M7 24 05 % %8 10 02 B % & 09 02
D 06 4 N7 %2 07 ¥ 30 08 02 &£ & 0 07 o
MN 82 4 05 05 01 8 20 03 o 0 8 & 03 O
WX 99 103 60 80 18 10 B0 25 06 10 40 & 23 05
090 2 75 o0 05 0 M B OO 05 O
02A0 2 13 8800 07 02 10 &8 0 07 02
020 2 72 ff 51 22 05 6 M9 12 03 % B & 13 03
0250 % 1 5% 60 08 02 0 % & 08 02
0270 % 10 A %0 07 02 W A BN 07 02
090 % 63 A6 60 34 08 D M 8 34 08
0310 27 67 9 %0 17 04 W % %0 {7 04
0%0 B 66 A K0 04 O 0 2 B 04 0
0%0 % 65 A 600 04 0 W A &0 04 O
0300 3 64 7600 0f 00 f® 7 & 0f 00
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BOTTOM TWO ZONES TOP ZONE OVERALL
THE FISH  TOP %TME  TOT TOT
B M. 002 TP DIST OBS
MG O S CMSBLENS O S CWSBLENS M) 1) CMS BLENS
MEAN 69 T2 463 17 04 M N7 07 02 T % % 10 02
SO 04 9 F5 14 03 A #3 05 0 4 5 oB 10 02
MN 64 1f 51 04 Of 7 %0 01 00 0 7 % o 00
WX 75 26 600 34 08 6 &0 17 04 00 26 & 3¢ 08
0500 3 57 W o0 32 07 M 10 & 32 07
0520 2 56 % 600 06 0 10 % & 06 Of
050 3 55 % 600 04 0 10 %X 6 04 0
0%0 ¥ 53 B 80 04 0f 0 % &0 04 of
im0 % 52 % 800 05 0 10 % & 05 o0f
{0600 % 51 A 00 07 02 W 2 N 07 02
{1080 3 50 %0 06 0 0 18 N 0§ O
000 % 49 7 55 13 03 1B S5 25 06 8 M5 & 24 05
(1300 30 49 12 60 24 05 0 2 6 24 05
{1600 40 47 ¥ 00 13 03 M0 ¥ XN 13 03
MEAN 52 S 408 14 03 B 41 12 03 ® & 5 12 03
S 03 T M5 10 02 & 5 11 02 ¥ & #1002
WN 47 7 55 04 0f 18 X0 04 0 0 1B N 04 0
WX 57 M2 600 24 05 1% B0 32 07 0 10 80 32 07
(12500 41 45 2 600 05 0 10 B & 05 of
N0 2 44 B0 07 02 10 4 & 07 02
1AM 4 43 2 &0 04 0 02 K 04 0
1200 & 42 4 1 36 08 4 %9 19 04 % 18 60 20 04
MEAV 44 13 M6 20 04 & 6 10 02 & N © 03 02
S0 2 46 23 05 4% 06 08 02 M4 &5 0 07 02
MN 42 4 4 o4 o % B9 05 0 0 A 60 04 O
WX 45 2f 60 36 08 f4 &0 19 04 100 18 @ 20 04
4190 45 40 1 72 0f 00 4 28 02 00 B 5 ¥ 02 00
{14300 4 39 RN 02 Wm0 R XN 102
(1450 & 38 %0 05 0f W 4 X 05 0
{14700 4 38 RoNO4o02 0 2 ¥ 1l 02
4900 4 37 2 N0 07 02 02 N 07 02
M50 % 37 & 0 15 03 % 40 70 18 71 0 19 04
{150 5 37 A %00 07 02 M A B 07 02
(%0 5 36 7 %00 02 0f 0 7 N 02 o
{1600 5 36 0 A4 45 10 60 56 107 24 9 0 N 57 13
PP 5 35 A X0 07 02 W A XN 07 02
MEN 37 45 BS54 03 7 28 21 06 6 4 0B 13 03
SO 0f 49 U5 18 04 M7 14 39 09 & % 0§ 4§ 04
MN 35 1 72 01 00 4 40 02 00 0 5 % 02 00
M 40 10 S0 45 10 8 0 107 24 0 M @ 57 13



Table 1. cont. 24

BOTTOM TWO ZONES TOP ZONE OVERALL
TME FISH  TOP %TME  TOT TOT
(H NO. D02 T0P  DIST 0BS

(MG1) CM S CMSBLENS CM S CWSBLENS (CM (5  CMWSBLENS

01 8% 34 60 600 10 02 10 60 60 10 02
M0 % 34 7 %0 02 0t 0 [ 02 0
210 5 33 0 600 24 05 0 W « 24 05
21300 8 33 X0 00 0 0 LI 00 00
R0 %8 32 7300 02 0 100 [ 02 0
2:1900 60 32 {06 17 04 8 264 06 O ¥ 19X 06 0
2210 61 3 4 %0 0 0 100 UK 01 00
230 6 3 25 60 38 08 0 25 & 38 08
2250 6 30 89 600 15 03 0 & ® 15 03
22800 64 30 T %00 02 o 0 7% 02 0
MEAN 32 67 B7 14 03 2 34 05 0 3 % & 10 02

SD. 0d 8 25 14 W % 151 04 01 6 76 15 1203

MN 30 06 00 00 4 24 01 00 0 [ 00 00

MAX 34 2 600 38 08 80 600 10 02 00 25 60 8 08

13010 6 47 £ %3 08 02 31 B4 M 6 100 60 17 04
3080 66 49 2 600 05 0 0 2 & 05 0
30500 67 50 R 600 05 0t 0 R & 05 0
3070 68 5 00 02 0 0 ¥ & 02 0
30300 69 52 % 60 06 O0f 0 % & 05 0
13200 70 83 ¥ 600 07 0f 0 3 6 07 0
34500 71 55 X600 07 0t 0 B ar 04
1370 R 87 9 %84 17 04 4 16 25 06 318 f0 7 04
B30 71 59 60 600 27 (06 0 160 60 21 06
3200 % 60 8 600 03 0f 0 18 & 03 0t
MEAN 53 o %3 10 02 X N3 41 R 7 & 10 02

SD. 04 8 13 08 02 a4 B 72 16 T Y 08 02

MN 47 W% 02 4 16 03 0 0 1 & 02 0

MAX 60 160 600 27 06 o 600 154 34 0 160 6 21 (6

13310 7% 65 i1 1 02 80 49 12 03 8 N« 1203
BR0 76 66 2 600 05 0 0 2 §& 05 0
13%0 7 68 % 600 08 02 0 % & 08 02
3390 7B 63 49 600 25 06 0 4 & 25 08
34100 79 70 5 600 46 10 0 25 ® 46 10
134500 80 i 2 60 14 03 0 & & 14 03
134700 81 72 % 600 08 02 0 % o 08 02
134900 & 73 % 600 06 0 00 3% 680 06 0
3510 &8 13 £ 600 07 02 0 8 & 07 02
3300 8 74 o871 03 T 13 M 12 2 8’ 8 1403
MEAN 70 8 43 15 03 ¥ 3 24 05 § 8 & 14 03

S0 03 8 166 13 03 a4 26 06 B u 0 1203

MN 65 1008 0l 713 06 0 0 R & 05 0

MAX 74 75 600 46 10 80 600 54 12 0 25 & 46 10
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OVERALL

BOTTOM TWO ZONES TOP ZONE

TME FISH  TOP STME  TOT 10T

K N D02 TOP  DIST OBS
MG  CM S CMSBLENS  CM S WS BLENS CH 8  CWS BLENS
WO & 77 % %0 08 02 0 % & 08 02
UM % 78 % 00 23 05 10 15 & 23 05
o0 87 80 % 60 08 02 0 % & 08 02
WO 8% &1 2% 80 05 O 0 % & 05 0
A0 8 82 & G0 10 02 0 ® & 10 02
i % 83 B 800 07 02 0 &8 0 07 02
W60 o 83 R G0 05 O 0 R &0 05 o
WM R 84 R 0 05 0f 0 ® &0 05 0
W20 K 85 1M K0 32 07 0 W 60 32 0
UB0 % 86 0 600 17 04 0 08 & 17 04
MEAV 82 60 60 10 02 f9 &0 20 04 10 R & 12 03
S 03 % 00 09 02 B 00 04 0 B % 0 09 02
MN 77 % @0 05 0f 103 60 17 04 0 B & 05 0
MAX 86 10 600 32 07 15 60 23 05 10 10 & 32 07
W5 % 83 % 800 A1 07 10 185 & 3 07
00 % 94 40 60 67 15 0 40 6 67 15
5030 & 95 61 %4 12 03 i1 36 31 07 5 80 13 03
5600 % 95 2B &0 05 O 0 % 8 05 of
590 9 96 X 60 43 10 10 2% 0 43 10
51300 100 96 0600 08 02 0 % & 08 02
51600 101 96 % 600 04 0 0 % &0 04 0f
51900 10 96 B 600 58 13 0 ® ® 58 13
5200 18 96 10 32 A 07 5 %8 20 05 95 %5 & 2f 05
5250 14 100 5 800 09 02 0 5% 60 03 02
MEAN 96 1% 514 27 06 18 48 26 06 B 15 @ 26 06
D 02 7 A3 26 06 % 49 13 03 4 4% 0 23 05
MN 93 10 32 04 01 i1 36 08 02 0 % &0 04 o0
MAX 100 40 600 67 15 % &0 43 10 100 40 & 67 15
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EXPTNO: 9146 SIMULATED CONDITION: RIVERINE (STABLE FRESH WATER FW ST)
APRIL 24, 1991 MEANLEN: 6.3 cm
BOTTOM TWO ZONES TOP ZONE OVERALL
TIME FISH  TOP %TME  TOT TOT
H NO. D02 TOP  DIST 0BS

(MG1) (M S CWSBLENS CM S CMISBLENS CM (5)  CMS BLENS
w2y 1 M 47 160 38 10 183 67 18 810 60 135 30
4240 2 60 209 154 3 10 01 1000 224 0 40 X 157 35
4260 3 10 600 25 06 W 10 60 25 06
280 4 615 600 103 23 00 615 60 103 23
LIV ¥ X7 44 R W0 33 42 09 % & o 88 20
LYV M B0 180 40 5 B0 129 29 ¥ W 0 150 34
43BN 7 5 80 46 10 0 25 & 46 10
14380 8 A0 600 40 09 0 40 & 40 09
4400 9 7% 600 128 29 0 7% & 128 29
144200 10 % 19 132 28 6 81 11 03 g 9 & 15 03
LX) U A2 135 30 3 U8 1425 ¥ ™ 80 123 2
144600 12 6 %3 184 4 £ X7 128 28 % 915 6 153 W
144800 13 % 600 16 04 0 9% # 16 04
400 14 50 o6 101 23 00 84 N3 27 60 60 103 23
R 1 80 462 184 4 % 138 192 43 A 15 60 186 42
%0 16 0 600 25 06 00 150 60 25 (8
%0 17 U0 160 23 48 X 40 82 18 nom 60 N 26
45800 18 ™M 40 183 4 20 190 153 34 2 140 6 173 39
150000 19 B0 462 M2 32 0 148 15 26 % 810 60 135 30
5020 A 10 600 22 05 0 10 & 22 05
U0 2 m 43 129 29 057 123 27 0 T 0 128 29
150600 2 50 X3 135 30 % A7 126 28 H ™ 60 B2 28
150800 23 0 600 32 07 00 19 6 32 07
191000 A 40 47 106 24 B0 183 197 44 0 60 133 30
81200 2 80 312 13§ 3 U B8 18 26 # T 0 128 29
1540 % 60 600 10 02 W 60 & 10 02
151600 27 695 350 199 44 N B0 128 29 £ 1016 60 169 38
151800 28 0 A4 42 08 N B6 23 05 B 180 60 30 07
L7200 I 80 o1 W5 33 % 29 86 19 CR: T (R L X BV
21 XN 610 600 102 23 0 610 60 102 23
MEAN 9 N1 135 30 23 X5 123 28 ¥ Mm% 98 22
SD. 4SRN T R %4 208 187 42 R/ I % 13
MIN % 19 22 05 00 10 02 0 & X 10 02
WAX 80 600 213 48 615 600 1000 224 0 15 60 186 42



Tabe 1. on, 27

EXPTNO: 9106 SIMULATED CONDITION: ~ BRACKISH WATER TRANSITION (SALT WATER ADDITION SW ADD)
APRIL 25, 1991 MEANLEN:  63cm
BOTTOM TWO ZONES TOP ZONE OVERALL
TME FISH  TOP %TME 0T TOT |
M N D2 TOP DIST OBS |
MGL  CH S CWSBLENS M S CMSBLENS M) ()  CWSBLENS
w30 B0 73 16 10 M0 & 73 16
82N 2 M 00 40 09 0 2 8§ 40 09
WU 9 N 600 48 1 0 8 48 1
BEN 4 M 60 78 18 0 40 & 78 18
BIM 5 W N0 47 10 0 M ¥ 47 A0
B%N 6 Mo o%6 17 26 M 3 N6 46 ff B N 27 28
8%H 7 % N0 87 19 I R YRR
B4 8 2 W00 13 18 02 N 73 16
W 9 5 %0 58 13 0 15 N 58 13
B0 10 BB 00 118 26 0% X 118 26
BUM % N0 98 22 O T Y.
B0 12 am N0 90 20 0 M N 90 20
0600 13 ¥ N0 12 28 0 % ¥ 7 28
BN 1 5 N0 52 12 0 5 N 52 12
8400 15 26 U9 33 o 24 167 W B4 N 150 3
8493 16 2 %00 80 18 0 A N 80 18
B0 17 2 %00 73 18 0 2 N 13 18
85120 18 W00 12 25 0% BN 12 25
B5H 19 N 00 97 22 0% X 9 22
850 2 2 %00 97 22 0 M X 9 22
850 2f X% %00 83 19 0 % N 83 19
B%N 2 2 %00 93 2 0 N 93 2
B0 2 9 N0 17 04 0 0 B 17 04
050 2 5 A1 84 19 N 69 43 10 0B 2! X5 17
08500 % 2 %X &7 20 0 37 27 06 2 4 BN 80 1
000 % 0 20 13 03 0 0 N 13 03
10 2 00N 23 05 @ M BN 23 05
01200 28 0 N0 30 07 I T Y
0130 X M A1 B9 38 0 69 01 23 B & N 163
1400 3 %0 12 03 0 % » 12 03
MEAN B %5 82 18 % 179 82 18 5% M0 11 A
$D. o101 37 08 W A6 72 16 B 40y B 09
MN 0 OB 13 0 0 24 12 03 0% N 12 03

MAX M0 60 169 38 M0 0 A6 46 10 40 6 153 34



Table 1. conl, 28

EXPTNO: 9106 SIMULATED CONDITION: STABLE ESTUARINE CONDITIONS (STABLE SALTWATER SW ST)
APRIL 25, 1981 MEANLEN: 6.3 cm
BOTTOM TWO ZONES TOP ZONE OVERALL

TME FISH TOP %TME 10T TOT

H NO. DQ? TOP  DIST 0OBS
MG CM S CMSBLENS CM S CMS BLENS CM ()  CMS BLENS
150 0 47 147 03 M 13 76 62 oA 40 60 68 15
AT 2 10 600 25 06 0 1 & 25 06
11900 3 M 175 1y 32 J0 RS 87 19 N6 0 103 23
420 4 W0 W0 100 22 00 460 67 15 m & 6 5 17
4280 5 m 81 133 30 5 19 79 18 7% 60 129
WA 6 0 M 40 08 % %0 05 0O 2 4 o 0§ 02
W2 7 60 60 10 02 0 6 & 10 02
4290 8 8 600 13 03 0 & & 303
430 9 02 5 1 0 %98 17 04 0 10 & 7 04
W30 10 95 %69 122 27 X 97 22 S 1% 60 21 27
%0 6 88 20 0 43 13 03 ® 1 & 19 04
W30 f 60 600 10 02 0 6 & 10 02
400 3 65 600 109 24 0 65 60 109 24
g0 5 60 19 04 W 1 & 19 04
JLX73 U 110 600 18 04 0 1o 6 18 04
144600 16 60 600 103 23 0 6 6 103 23
144800 17 60 600 10 02 W 0 & 10 02
1450 18 0 600 34 08 0 25 60 408
10 19 105 600 18 04 0 106 6 18 04
M0 2 60 600 10 02 0 60 & 10 02
14560 2 S 29 17 04 0 51 26 06 % 1% & 26 06
R0 2 80 600 138 3 0 80 & 13§ 3
9000 2 0 60 12 03 0 70 6 1203
1500 A 70 60 f27 28 0 70 6 127 28
150700 % 60 600 100 22 0 60 60 100 22
19080 % 110 600 18 04 0 10 & 18 04
i 2 X 60 05 0f W 3 & 05 0
1930 2 % 80 93 2 P10 10 02 2 %t 60 92 21
1150 29 8 60 14 03 0 & o 14 03
191700 30 W 600 50 1 0 X0 ® 50
MEAN A9 467 63 14 19 422 43 1 J N W 8
SD. N 28 49 U 2 242 11 16 ¥ m 0 46 10
MIN 102 10 02 10 05 0 0 X & 05 01
MAX 80 600 143 32 30 600 216 62 0 & 6 13§ 3



Table 1. cont.
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EXPT NO: 91-06 SMULATEDCONDITION:  HYPOXIA N THE FRESH WATER ZONE (DISSOLVED OXYGEN REDUCTION
APRIL 2%, 1991 MEANLEN.  63cm  DO2RED]
BOTTOM TWO ZONES TOP ZONE OVERALL
THE FSH  TOP %TME  T0T TOT
H oM. D02 | TOP DIST OBS
MG  OM S CWSBLENS M S CMSBLENS O 5 CWS BLENS
W00 1L 0 800 17 04 10 10 & 17 04
MRM 2 4 50 K0 87 19 0 2 8 87 19
MMM 3 i 1 f4 07 02 40 86 41 09 B M & 40 08
06N 4 i R0 05 0 10 2 & 05 0
N80 5 112 S 600 09 02 10 5% & 09 02
0000 6 it 0600 12 03 10 0 & 12 03
WM 7 12 % K0 08 02 0 % & 08 02
MUO B 112 45 B0 150 M A0 20 4 17 &5 @5 6 {6 26
600 9 12 A0 147 136 30 M5 453 32 07 % M5 B 58 13
91600 10 0OR0 05 01 10 N # 05 0
MEAN 00 2% B8 78 17 108 B9 24 05 8 2 & 36 08
SO, 35 o4 %4 68 15 9 f20 24 05 ¥ /% 0 39 09
MN 1 1 14 07 02 X% 20 05 o o % 0 05 0
MK 112 50 600 150 34 40 80 T4 11 10 65 6 1§ 26
09460 1 102 % 80 25 06 10 180 &0 25 06
00 12 100 40 %6 83 19 B M T4 16 5 4% 60 83 18
0500 1 99 0 800 35 08 M 20 & 35 08
WM 14 98 B 60 10 02 10 6 & 10 02
NS0 15 97 060 05 of 10 N ® 05 o
0%0 16 95 B O60 10 02 0 & &0 10 02
9500 17 93 680 H6 123 28 6 64 94 2l T & 120 27
0080 18 92 M 600 17 04 0 0 &0 17 04
000 19 90 M B0 45 10 10 M 0 45 10
060 2 89 5% 600 08 02 0 % B 08 02
NN 96 M %7 T2 16 10 418 35 08 B 25 &0 36 08
SO 04 32 32 58 3 &5 A3 3 07 ¥ 2 0 3B 08
MN 89 50 %6 08 02 % 3 05 O 0 % & 05 0
MAX 02 60 600 123 28 20 R0 94 2 0 M 8 0 27
020 A 75 0 60 10 02 10 60 & 10 02
060 2 T4 40 70 57 13 %5 S0 20 07 8% 195 & 33 07
0%0 2 13 M &0 35 08 0 20 & 35 08
02800 2% 1 % 60 27 06 10 10 & 27 08
00 B 10 N0 B8 59 13 N 42 4§ 1 7% 8 58 13
0%0 % 68 060 07 0f W & & 07 0
0%0 27 67 4 0 07 0 0 & & 01 0
0%0 B 66 50 418 i 25 &% 12 0 16 A 65 & 103 23
000 % 65 0 OR0 07 0 4o ® 07 o0
04200 N 64 0 W3 15 03 X 57 53 12 0 10 & 18 04



Tabe 1. con!
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BOTTOM TWO ZONES TOP ZONE OVERALL
TME FSH TP %TME 0T TOT
WM. D0 TOP DT 0BS
MGL  OM S CWSBLENS M S CWSBLENS O (5 OWS BLENS
MEAN 69 24 450 50 L & 47 32 07 M @ & 30 0
SO 04 29 AT 42 09 9 X9 2 05 B w0 30 07
WN 64 4 70 07 01 2 42 07 O 0 & 0 07 o0
WX 75 50 60 i 25 20 600 70 16 0 65 60 103 23
0%0 3 58 N o0 03 0 1 A © 03 0
080 2 57 - N 60 03 0 0 A & 03 0
MO0 X 56 W 48 188 42 8 %2 14 03 @ 0 @ 28 05
12N W 55 45 80 69 15 0 45 @ 69 15
M0 % 54 060 10 02 W 0 & 10 02
180 % 53 20 &0 35 08 0 M & 35 08
R ¥ 51 10 44 7B 17 80 B S L4 % 0 & 62 14
(1500 % 50 R0 08 02 10 & & 08 02
9900 N 48 40 53 07 02 2N 07 M6 64 {0 1002
20 0 48 o0 20 04 W 1 6 20 04
MEAN 53 47 75 17 68 49 49 1t T M9 &0 25 0
SO 04 W %7 6 15 % 22 97 22 4 3 0 24 05
WN 48 & 48 07 02 X 07 03 0 0 A 0 03 0f
MAX 55 45 600 188 42 10 600 86 64 100 45 & 69 15
NN M 58 M0 W7 62 14 B 53 47 1 9 % 60 6 14
%0 & 57 A 40 04 of 5 R0 13 03 A ¥ &0 06 0
0 4 55 60 R4 26 29 10 76 71 38 B 80 60 B3 30
M0 4 55 X0 M4 102 20 0 X6 59 13 4 K 0 83 19
MEAN 57 Uy 474 14 17 B0 126 72 16 A 45 1118
. 01 % 91 56 12 M 81 89 15 w0 W 0 53 12
WN 55 % M4 04 0 5 53 13 03 9 % R0 0§ 0
WX 58 60 %7 128 29 10 %6 111 38 & 80 6 B3 30
10 4 4 060 10 02 10 0 @ 10 02
500 45 A1 180 M1 40 03 M0 B 107 24 % B 8 58 13
R0 4 40 & &0 14 03 0 & & 14 03
0 4 40 W R0 53 12 o %W B 5 12
M0 49 39 B0 &0 107 24 0 B0 8 107 24
PO H 38 T %1 14 30 A 39 5 i 7m0 8 28 29
PO 5 37 H0 48 102 23 0 112 89 20 19 &0 & {00 22
DO R 37 65 60 28 06 D 5 6 28 05
0080 B 36 M 82 17 28 % 18 14 43 3% B 19 29
P00 % 3 & 54 08 02 4 86 47 10 4 & & 13 03
MEAN 39 W0 S4 68 15 T 169 83 19 il % 60 g4 14
0. 02 M8 59 50 11 % 27 64 4 A W 0 48
WN 36 & 41 08 02 2 18 10 02 0 60 @ 10 02
WX 4D TS 600 B4 30 T 60 194 43 f0 TH 6 19 29



Tabe 1. con 31

BOTTOM TWO ZONES TOP ZONE OVERALL

THE FISH  TOP %INE 10T TOT

M M. D TOP DIST 0BS
MG W S CHSBLENS  OM S OWSBLENS o) [ CMS BLENS
RN % 35 A 60 40 09 0 % 8§ 40 09
21900 5% 35 060 10 02 10 & & 10 02
PAN 5 35 M0 %6 95 2 60 32 188 42 5 B0 60 100 22
PAN % 34 4§00 75 17 DB B 15 17
050 %9 34 N %5 05 0 10 45 22 05 8 0 & 07 0
X0 0 3 W 80 55 12 0 W 8 55 12
A0 6 33 C5 60 08 02 0 &5 @ 08 02
PN 0 33 0 58 06 0 X 82 24 05 4 0 & 08 02
PRN 8 33 5% 60 92 2f 0 % 8 92 2
PUO 6 33 ™ 07 15 03 0 93 54 12 5 5 & 2 05
NEAN 34 %0 %9 48 04 4 A2 51 U 1B M9 & 42 09
D 0f 2 39 37 08 2 M 69 45 B W 0 3T 08
MN 33 % %7 05 0f 10 32 08 02 0 0 0 07 0
MK 35 0 60 95 2f 60 60 188 42 10 60 & 100 22
BON 6 49 B B0 1 02 10 & & 1 02
B0 & 50 M0 60 18 04 10 10 & 15 04
B0 6 52 M §6 05 0 5 24 07 0 ¥ % &0 06 0
BN 68 53 M 60 63 14 0 B &0 63 14
B 60 54 20 %83 48 11 5 17 29 07 18 60 4§ i
B0800 0 54 %0 44 76 17 0 29 18 7 A 40 & 17 17
300 7 55 40 60 78 18 0 M ® 78 18
1% 2 56 0 60 10 02 10 6 & 10 02
B0 B8 W60 23 05 0 M & 23 05
BUX 7 S8 M 60 12 03 0 M @ 12 03
MEAN 54 2 S8 47 A4 Tt M6 25 06 4 A8 9 35 08
SO 03 0 %4 32 07 % %2 24 05 & M 0 29 08
MIN 49 0 36 05 0 5 11 07 0 0 3 60 06 01
WX 5B 40 &0 78 18 M0 60 78 17 0 40 0 78 18
BN 5 49 5 30 17 04 0 S0 30 07 % % & 29 0
BAN 6 50 S 600 09 02 0 % & 03 02
a%0 7 52 060 12 03 M N & 12 03
330 8 55 80 70 M4 26 0 N0 19 04 & W & 30 07
B0 79 54 B 60 14 03 10 B & 14 03
200 & 54 60 520 125 28 0 80 50 M B M & b 29
G0 8 55 M %3 54 12 5% 47 106 24 BO% &0 58 13
B0 8 56 60 %8 104 23 D 12 67 37 2 80 80 105 23
4600 & 57 % 58 07 02 190 82 22 52 4 25 & 38 08
MEAN 53 2% %0 0 16 % M7 82 18 & W & 47 A
0. 03 M X7 St 12 % M8 &4 19 % X 0 43 10
WN 49 5 30 07 02 A 12 09 02 2 % & 09 02
WX 57 60 %8 15 28 10 600 22 52 10 T0 6 128 29



Table 1. cont.
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BOTTOM TWO ZONES TOP ZONE OVERALL
TME FiSH TOP %TME  TOT TOT
(H NO. 0C2 TOP  DIST 0BS

MGL) CM S CMS BLENS CM S CM/SBLENS (CM ()  CMS BLENS

135600 8 78 0 1 91 20 0 23 138 3 5 %0 6 93
13800 8 79 70 587 46 10 5 13 38 08 2 A 8 46 10
M0 & 8l 60 800 10 02 0 6 & 10 02
W 87 8 170 203 84 18 0 X7 15 03 6 20 6 38 09
130 8 83 3 60 62 14 0 30 60 62 14
141830 89 84 061 115 26 0 B8 W 07 N OB K ¥ 08
W00 90 85 0 600 12 03 W 70 & 1203
U230 9 86 0 25 129 29 ¥ WS 96 2 65 60 60 108 2
4260 ® 87 0 60 t2 03 0w 70 6 1203
Waxn 8 o 0 600 12 03 0 70 & 1203
MEAN 83 28 41 68 15 09 %5 49 1 ¥ %9 0 43 10

sD. 03 66 27 44 10 0 %1 49 1 ¥ a2 0 N (8

MN 78 0 61 10 02 b 13 12 03 0 60 6 10 02

MAX 87 50 600 129 28 ¥ 600 138 3 0 60 60 108 24

40 % 4 % 600 04 O 0 % ® 04 0.1
4460 95 92 no% 18 17 0 04 24 09 4 195 60 807
W0 % 92 0N 18 86 12 o 82 50 7 W o 80 1
H50 9 93 80 44 110 24 1 116 95 2 9 640 60 107 24
50000 % 94 60 600 10 02 0 60 &0 10 02
150600 % 96 60 600 10 02 0 0 & 10 02
191000 100 97 £ 600 07 0 0 40 & 07 0
151200 100 97 0 X1 104 23 ® 99 &1 18 17600 60 100 22
1800 12 98 0 600 15 03 0 % 60 1 03
52000 103 98 0 600 02 00 0 10 & 02 00
MEAN 85 76 44 82 12 13 43 40 09 8§ M o 34 08

s 03 A0 %0 47 1 8 82 36 08 0 1 0 40 08

MN 91 0 18 02 00 £ 89 07 (O 0 10 60 02 00

MAX 98 50 60 110 24 X 600 95 2 0 60 60 107 24



Table 1. cont.
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EXPTNO: 9147 SMULATEDCONDITION:  AIVERINE (STABLE FRESH WATER FWST)
MAY 14,1991 MEALEN. 48
BOTTOM TWO ZONES TOP ZONE OVERALL
TME FSH TOP %TME T TOT
H M. D02 TOP DIST OBS
MGL  OM S CWSBLENS M S CMSBLENS OM ()  CWSBLENS
00 B0 483 133 2% 10 17 120 27 M 0 & 1830 29
R0 2 9 502 6 26 0 98 /§ 62 15 & @ 62 32
U0 3 WK 67 15 0 40 8 67 15
W% 4 % M9 B4 0 W NI B2 B 5 60 & 00 22
B0 5 M0 92 61 36 40 48 98 22 8 T 8 1B 26
00 6 WA M1 25 1M N3 43 0 5 &0 @ 77 17
W50 7 2 20 95 2f X0 B 7 47 B W 0 83 19
0 8 W19 108 24 40 1 102 23 0 & &0 03 23
14900 g MRy 10 25 g5 171 38 09 N K5 6 89 20
5100 10 M0 33 W1 31 % A7 87 19 4 60 & 15 26
540 1 W 27 02 38 40 ¥ 16 2B R B 0 @3 32
1560 12 W80 67 15 0 M 0 67 15
5800 13 Boo62 2t 21 40 B8 84 19 N %5 #8820
50000 14 W oA 16 3 M B 97 2 60 60 @ 13 25
50000 15 B0 458 140 31 20 U2 155 35 % B0 @ 3 32
50500 16 B O42 U9 33 M B 03 24 0 T 0 105 28
5O 17 B 600 1§ 33 0 &0 8 148 33
50000 18 B0 055 B4 126 a0 5 7 08 9 S0 & 85 19
51100 19 B 42 18 04 40 f28 R0 T2 A &5 K 83 18
5130 B @4 83 18 A0 76 16 A B W 0 98 22
5500 21 oA 18 26 W R 00 2 55 60 @ 108 2
B0 2 S0 M9 B0 34 M 2 B 29 N B 0 13 32
51900 23 S0 79 2 32 % 2 H3 25 ¥ M 0 182 29
52000 % MoK 78 18 0 40 ® 78 18
520 2% W o0 20 27 20 199 106 26 B 6N 8 15 26
6250 % W OB W2 32 40 M9 B2 29 B 8 o BT A
5200 2 WA M6 33 W R6 92 A % M K 17 26
AN % o491 31 W B 5 12 % M 0 90 20
B30 2 5 134 138 31 450 46 97 22 T 6% @ 105 26
B350 X R0 05 0 10 N ® 05 0
MEAN W5 Wi 32 W B 08 24 % 60 @ 105 23
$D. 2 49 90 20 16153 &4 14 2 % 0 3 07
MN OS5 18 04 % 98 05 O 0 % & 05 Of
MAX B 60 %4 26 40 B0 R0 T2 M0 M 60 48 33



Table 1. cont, 34

EXPTNO: 91407 SIMULATED CONDITION: BRACKISH WATER TRANSITION (SALT WATER ADDITION SW ADD)
MAY 15, 1991 MEAN LEN: 48 ¢m
BOTTOM TWO ZONES TOP ZONE OVERALL

TME FISH  TOP %TIME  TOT TOT

H NO. DQ2 TOP  DIST OBS
MG1) CM S CMS BLENS CM S CM/SBLENS CM) (S  CMSBLENS
083100 1 B ¥2 11 7 30 B8 130 28 0 5% 98 22
B30 2 100 600 17 04 0 100 6 17 04
08350 3 110 600 18 04 0 10 ® 18 04
08370 4 00 600 67 15 0 40 6 67 15
BR0 5 50 600 92 2i 0 550 6 92 2
084100 6 %0 600 93 21 0 50 & 93 2
08430 7 40 600 123 28 0 740 60 23 28
084500 8 2 600 70 16 0 40 o 70 16
084700 ¢ 165 600 28 06 0 165 & 28 06
084900 10 %0 600 43 10 0 260 & 43 10
85100 1 40 600 78 18 0 40 & 18 18
085300 12 50 %26 112 25 0 74 54 12 2 60 60 05 23
085500 13 B 600 75 17 0 40 & 15 17
0510 1 20 600 37 08 0 20 ® 37 08
085900 15 % 58 82 18 5 22 68 15 4 490 o0 82 18
090100 16 0 600 33 07 0 20 o 3307
1230851 (I 3 49 78 17 65 101 64 14 17 4% 0 16 17
090500 18 9 600 82 18 0 43 60 82 18
090700 19 % 600 77 17 0 480 & 17 11
00 2 ¥ 462 82 18 0 138 87 19 VAR | ) 83 19
091 21 170 460 37 08 B M0 25 06 B W0 34 08
Q130 2 0 41 9 20 0 159 44 10 % 40 8 18 18
0150 A ™0 600 125 28 0 70 & 25 28
091700 A M0 575 94 2 0 25 80 18 i 5% 93 2
01900 2 60 %7 125 28 3 B3 U4 N2 ¥ W0 133 30
092100 2% M A7 92 2 ¥ B3I 912 B 50 6 92 21
M0 2 40 571 86 19 0 29 138 3 5 R0 ® 88 20
092500 28 160 600 27 06 0 160 60 21 06
M0 X M5 600 74 17 0 45 o 417
090 X 80 o600 143 32 0 &0 & 43 32
MEAN 06 M8 15 17 27 140 84 18 3 483 800 15 17
SD. 93 95 33 07 1% 11 39 09 15 20 00 34 08
MIN 0 27 17 04 5 22 25 06 0 10 o 17 04

MAX B 600 M3 32 30 B3 M4 32 B8 60 M3 32
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Table 1. cont.

EXPTNO: 9147 SIMULATED CONDITION: STABLE ESTUARINE CONDITIONS (STABLE SALT WATER 'SW ST
MAY 15, 1991 MEAN LEN: 48 cm
BOTTOM TWO ZONES TOP ZONE OVERALL

TIME FISH  TOP %TME  TOT 70T

() NO. D02 ' TOP - DIST 0BS
MGY) M5 CMSBLENS M 5 CM/S BLENS (O ()  CMSBLENS
430 1 % 600 12 03 0 7N & 1303
R0 2 80 60 10 02 0 6 & 10 02
U0 3 W0 600 23 05 0 W & 2305
43BN 4 0 600 15 03 0 % & 15 03
43R0 5 % 600 08 02 0 ¥ & 08 02
4400 6 4 600 08 02 0 & ® 08 02
w7 %5 600 03 (2 0 % ® 03 02
40 8 18 600 26 08 0 155 60 26 06
44600 9 £ 600 07 0 0 4 60 07 01
14480 10 10 600 27 06 0 10 & 27 06
400 1 00 600 17 04 0 100 60 17 04
4520 12 % 600 16 04 0 % & 16 04
40 13 % 600 04 01 0 2 60 04 0
%0 1 10 600 17 04 0 1 & 17 04
480 15 10 600 32 W 0 190 60 2 0
190000 16 10 600 17 04 0 10 & 1704
150200 17 20 600 38 08 0 20 60 8 09
19400 18 00 600 17 04 0 1 & 1704
150600 19 £ 600 07 0 0 40 60 07 0
150800 20 % 600 44 10 0 265 60 44 10
191000 2 8 600 72 16 0 &0 6 1216
15120 2 % 600 08 02 0 X 08 02
1940 2 f0 600 28 06 0 110 60 28 08
151600 24 0 600 15 03 0 % 8 15 03
191800 25 10 600 25 08 0 150 60 25 08
100 % % 600 08 02 0 X 60 08 02
1520 27 10 600 28 06 0 10 60 28 06
192400 28 80 600 13 03 0 8 & 13 03
19260 2 X 600 08 02 0 % 6 08 02
15280 X 125 600 21 09 0 125 ® 2105
MEAN 116 600 19 04 0 00 00 0 116 60 19 04
SD. “ 00 14 03 0 00 00 0 8 0 14 03
MIN % 600 04 01 0 00 00 0 2 & 04 01
MAX 0 600 72 18 0 00 00 0 & 60 1216



Table 1. conl.
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EXPTNO: 9107 SIMULATED CONDITION: HYPOXIA IN THE FRESH WATER ZONE (DISSOLVED OXYGEN REDUCTION
WAY 16, 1991 MEAN LEN: 48cem  DO2RED)
BOTTOM TWO ZONES TOP ZONE OVERALL
TIME FISH  TOP %TME  TOT TOT
() NO. D02 TOP DT 0BS -
(MG1) (M S CWS BLENS (M S CMSBLENS (CM) (S}  CS BLENS
€ 1 1 8% 178 93 2 M 422 2 2 n % 93 2
Win 2 1l W0 800 23 05 0 140 & 23 05
8o 3 A 6800 03 0 0 2 ® 03 0f
09080 4 11 % 800 43 10 0 %5 & 43 10
i 5 112 % 67 91 22 M BI 105 24 % 610 6 102 23
e 6 12 N 600 42 08 0 20 & 42 09
015 7 112 20 M 2 W 0 126 135 30 A 48 11
B0 8 12 A0 184 136 3 M0 #46 92 2 noo 60 103 23
9830 9 112 8 800 88 20 0 % 60 88 20
02000 10 12 40 24 167 37 S0 &6 89 20 % W o 92 2
HEAN 112 5 %0 74 17 N M3 92 2 N W & 64 14
SO of 0 280 8 13 0 173 28 06 ¥ a6 0 36 08
MN 1t 20 224 03 U 70 126 42 09 0 2 03 0Ot
MAX 112 %0 600 167 37 8 600 135 30 00 60 6 103 23
4730 11100 41 N9 27 40 189 127 28 2 1M 60 2 27
0949 12 99 % %2 48 1 80 48 167 37 § W W 8 13
R0 13 98 40 600 40 09 0 A ® 40 08§
W80 19 0 A1 1426 0 %9 18 26 6 00 60 7 26
0530 1% 88 W 00 85 12 0 % 8 12
00120 16 90 U N6 9 2 90 244 78 17 i 80 88 20
0800 17 89 70 600 118 26 0 70 6 18 26
M3 18 87 %7 128 28 M R NS 26 T R P AR N |
100630 19 86 %0 169 148 33 0 81 142 oM 0 13 28
00830 2 83 80 600 108 24 0 60 6 108 24
MEAN 93 ¥ 47 97 22 o2 20 A 18 S0 6 95 2
$D. 06 7y 176 37 08 4 W3 29 06 A 1% 0 2 W
MN 83 B 189 40 09 0 48 78 17 0 A4 o 40 08
WAX 100 M 600 W8 33 M 81 K7 W oM 0 13 28
020 2 7% 0 283 87 3 W %7 90 20 6 60 6 108 24
0240 2 73 o2 17§ 38 W9 9 2 8 ™ 0 15 28
0260 2 72 50 83 85 19 S 4y 10 2 X5 00 84 19
0280 24 70 W A7 19 28 AW U 2 665 60 1t 25
0300 2 63 ™ 600 125 28 0 % 68 12§ 28
RN % 68 60 49 10 25 A0 181 1§ 26 ¥ M 80 N2 25
0440 21 67 70600 122 27 0 70 & 122 2
0330 28 66 690 501 138 3 20 99 121 7810 6 135 30
0380 2 6 0 %5 11§ 27 0o u 6 70 80 R0 2
04030 320 64 ™00 125 28 0 ™ & 25 28




Table 1. conl.
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BOTTOM TWO ZONES TOP ZONE OVERALL

TME FISH  TOP %TME 10T T0T

H N0 D02 TP DST OBS
MG CH S CMSBLENS  CM S CMSBLENS M) 5  OWS BLENS
MEAN 69 53 462 127 28 1% 195 01 23 5 M0 0 1T 26
S04 i 159 23 05 M0 56 3 07 2 % 0 4 03
MN 64 20 21 85 19 5 i1 45 10 D5 0 84 19
MAC 75 0 60 176 39 M0 M9 M3 32 8 80 0 15 30
050 31 58 S0 60 95 2 0 S0 ® 95 2
090 2 57 40 ®5 N8 A %0 A5 U2 32 46 ) @ 10 3
05 % S5 T80 B9 BE 30 0 41 U5 33 7o 8 B A
050 % 55 &0 G0 157 3 0 & 0 137 3
0590 % 54 X N3 106 24 %0 A7 BI 29 0 M0 6 18 26
00 % 53 W0 158 89 20 %0 42 19 18 M 40 @ 82 18
{10500 & 52 S0 47 117 26 10 f13 183 30 19 M @ 100 27
MO0 3 51 60 60 113 25 0 &0 & 113 25
900 % 50 50 600 87 19 0 2 ® 87 19
(100 & 49 S0 M9 127 28 15 151 129 29 % % & 128 29
MEAN 54 S0 468 114 26 % 20 127 28 4 64 6 1§ 26
SO 03 A 67 20 04 M0 M6 24 05 2 1B 0 21 05
MN 49 10 158 87 19 6 41 19 18 0 o 82 18
MAX 58 80 600 138 A1 M0 M2 M6 33 M B0 R 10 A
(12000 40 46 S0 47 112 25 0 153 105 23 % 60 6 10 25
2600 @ 45 &0 600 100 22 0 &0 60 100 22
M0 & 44 S0 K1 96 22 0 49 102 23 B 60 97 22
300 4 43 &0 60 113 25 0 &0 @ 13 25
MEAN 45 5B 50 105 24 105 104 103 23 §O B0 105 23
SO 0f & 72 09 02 W 4 02 00 5 48 0 08 02
N 43 S0 47 96 22 0 43 102 23 0 %0 & 97 2
MAX 46 680 6800 13 25 160 153 105 23 % 60 6 3 25
195 45 37 T 0 00 27 7 I Y Y
(1540 46 37 % A W 20 20 29 08 24 B &0 & 00 22
ft5645 41 36 60 60 115 26 0 60 & f5 2
15645 4 36 50 60 92 2 0 % 0 92 2
15945 49 36 610 S8 104 23 W 12 47 93 2 B R 10 25
{55 50 35 60 600 105 23 0 60 & 105 23
5980 51 35 &0 98 f05 24 1 02 50 1 0B 0 105 2
POS R 35 M0 M0 NI 26 0 B 0 17 26
PRX 53 35 MW W 00 22 0N N 100 22
PBR % 35 W W0 100 22 0 W N 00 22
NEAN 36 513 486 105 24 10 81 192 43 {5 105 24
D01 169 W6 09 02 R 28 107 44 f2 1@ 4 09 02
MN 35 30 200 92 2 1 02 50 i 0 MW N 92 2
WX 37 0 600 120 27 X0 29 47 93 % W & 10 2



Tabke 1. cont.
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BOTTOM TWO ZONES TOP ZONE OVERALL
THE FSH TOP %THE 10T TOT
() NO. DQ2 TOP  DIST 0BS

(MGA) (M § CMSBLENS (M § OMS BLENS CM) (5)  CMIS BLENS

205% 8% M ™M X0 B0 96 0 M X 20 56
20630 % 34 180 X0 60 13 0 B X 60 13
070 5% 34 ™ N0 M7 28 0 X X N7 28
BN 8 33 0 B0 834 30 X 20 150 3 CR VI € BN
21000 8 33 £ 600 75 17 0 40 & 5 7
21215 60 33 610 493 124 28 5 107 164 37 B 78 60 11 29
121345 61 33 M N0 M7 26 0 ® X 17 26
21500 6 32 f0 600 103 23 0 60 60 103 23
1N 8 32 810 600 135 30 0 810 60 135 30
20 6 3 670 510 13t 28 0 80 167 37 B 8 0 137 3
WEAN 33 B 48 125 28 18 72 160 3§ 1 %6 46 126 28

SD. 0 199 136 &1 B 46 09 02 0 21 % S

MN 3 80 X0 60 13 N 20 150 3 0 1 X 60 13

WAX 34 10 600 260 56 7 07 %7 % B 8 80 20 56
124600 65 35 60 593 108 24 5 07 24 48 6% 6 109 2
3010 6 46 0 600 120 2 0 7 &0 0 27
38X 67 48 B0 0 15 26 0 80 180 U B &0 20 27
13063 68 49 A 30 67 15 Mooo0 95 2 % % 6 KA
1380 68 50 B 60 8 13 0 N & 8 13
31700 0 56 N 26 15 26 40 4 T8 18 % 40 & 80 18
380 71 &7 5 60 88 20 0 80 8 88 20
320 72 59 S0 40 124 28 M0 180 11 25 X ™ &0 120 2
B30 1N 60 ¥ 60 92 2 0 %0 6 92 2l
132630 M 6 W 23 126 28 0 317 106 24 6 60 6 13 25
MEAN 52 f4 41 101 23 B 08 126 28 A % 6 99 22

SD. 08 A6 N9 24 05 6 646 43 1 2 14 0 21 05

MN 35 A 26 88 13 1 07 78 18 0 W 88 13

MAX 61 0 600 126 28 MO 514 214 48 % ™ 0 120 27
B0 7B 65 50 600 98 22 : 0 % 6 98 22
3¥%0 1w 67 M 60 18 04 00 110 60 18 04
3%®% 767 n 8y 121 27 0 15 67 15 I 80 0 2
34106 78 68 165 600 28 (06 W 1% & 28 06
134800 719 71 % 25 108 24 180 175 103 23 8 80 & 105 23
30 0 72 B 00 48 W 2% & 48 11
BM00 8 73 270 174 165 3§ 480 &6 113 25 nom &0 125 28
135540 & 74 % 22 129 29 40 X8 106 24 B 680 6 113 25
3y 8 15 M 600 17 26 0 70 6 7 26
o M 75 60 498 f2f 27 0 105 105 23 B 70 60 t8 2§
MEAN 7 S 40 11 27 21 %5 73 16 N N W 83 20

$D. 04 189 184 18 (04 0 288 8 09 ¥ W 0 4109

MN 65 %0 174 98 22 015 18 04 0 10 & 18 04

MAX 75 M0 600 168 39 8 600 t3 25 00 70 6 125 28
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Table 1. cont.
BOTTOM TWO ZONES TOP ZONE OVERALL
TME FISH TOP %TME TOT TOT
H NO. D02 TOP  DIST OBS
(MGL) CM S CMSBLENS CM S CWS BLENS (CM) (S  CWS BLENS
0 & 680 50 600 85 19 0 50 ® 85 19 -
1300 & 8 5 600 03 0 0 15 & 03 01
141600 87 82 80 687 136 30 0 13 7 1 2 810 o 135 30
14190 & 82 W 0 95 2! N 280 65 15 ¥ N 6 83 19
{2100 & 83 10 600 22 05 10 10 6 22 05
250 9 83 10 600 18 04 0 110 60 18 04
42130 9 84 M0 00 123 28 0 M ® 23 28
20 % 84 a2 600 45 10 0 20 60 45 10
30 N 85 40 00 67 15 0 40 o 67 15
1440 % 86 820 %6 87 20 0 04 %00 H2 I %0 &0 90 20
MEAN 83 a6 %5 85 19 15 33 121 27 B 48 60 67 15
SD. 02 % 86 43 10 9% 205 187 42 B 0 45 10
MN 80 $h 30 03 O 0 04 18 04 0 15 & 03 0
MAX 86 00 600 16 30 a0 600 0 112 100 810 60 135 30
15%0 9% 91 %0 600 43 10 10 20 ® 43 10
570 % 92 10 600 32 07 0 190 & 32 07
50300 97 93 10 600 18 04 0 10 & 18 04
15050 %8 93 10 600 18 (04 0 110 60 18 04
15010 %9 9 1 600 23 05 0 140 60 23 08
151430 100 94 20 600 20 04 0 120 60 20 04
151630 101 94 185 600 31 07 0 18 & 30
151640 102 94 15 600 24 05 0 15 6 24 05
152100 103 95 8 600 13 03 0 8 6 13 03
1H23% 14 95 110 600 18 04 0 10 60 18 04
MEAN 93 14 600 22 05 10 600 32 07 0 W o 24 05
SD. o ¥ 00 06 O ¥ 00 16 04 B 0N 0 09 02
MN 91 80 600 13 03 20 600 20 04 0 & & 13 03
MAX 95 19 600 32 07 %0 600 43 10 100 260 & 43 10
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Table 2. Distribution of venile chinook salmoa inthe WCS during 1985 and 1991, Analyses produced by the 'SNAP' seftware program, under
the same simulated condtions presented in Tabie 1. Reter to textfor explanation of headings.

m

b

—

DATE.  START N SMCOND  XMEAN  YMEAN  XMED  YMED  THETA XELP YELP

8MA 100 19 AW ST 03 0 046 0.0 1146 035 023
A B I W ST 0 {14 02 1% 8% 02 045.
86MB 1810 19 W ST 024 {19 027 Q.45 437 0.24 060
Ml b 1§ FW ST 042 {16 0.8 007 8.7 023 056
8B 1520 ) FW ST 046 004 083 024 48 0% 0.8
8B 1628 19 FW ST 045 207 062 008 5.% 04 035
Ml 15 A FW ST 0.39 0 049 004 8460 041 026
8044 (80 A SWADD 026 .06 025 ) 04 0.4 04
84 0805 A SWAD {108 0.8 {10 {66 HHY 029 0.5%
84 0810 A SWAD 0.6 45 042 14 Ky 024 0.58
8044 815 19 SWADD 004 {.16 007 2 410 0.4 0.53
g 08 19 SWADD UL 135 .01 {12 89.05 0.59 039
g4 0825 19 SWADD 009 031 0.9 {3% R0 043 050
g4 8% N SWADD 008 0.3 025 Q.4 808 030 048
84 083 A SWADD .06 3% 0 12 465 035 049
804 8% 19 SWADD 021 1% 0.3 4% %% 031 058
84 83 18 SWADD 127 1.2 041 114 81.38 009 0.3
M 08 18 SWADD {2 113 240 1.4 13 009 0R
804 083 19 SWADD {12 108 {31 105 7588 007 031
804 8% 2 SWADD 006 .95 028 {51 .3 04 017
84 087 0 SWADD 43 87 04 % 21 028 0.6
8 (838 19 SWADD 001 18 007 078 5.5 0.1 049
M B 8 SWADD 14 481 4 {77 489 019 042
804 0840 19 SWADD 12 {76 {19 070 U8 027 0.16
o4 (845 18 SWADD 0.8 19 109 {89 1087 0.8 037
85044 0900 19 SWADD 008 {68 {2 {68 3141 0.1 0.50
84 0915 18 SWADD 005 1.4 006 10 314 0.4 0.55
gUd 090 N SWAD 0.3 1% 047 {.16 44,86 026 0.3
8044 0945 7 SWADD 0.9 021 0.3 {16 1048 02 031
84 1000 18 SWADD 01 080 001 0.8 %69 03 0.5
564 1045 A SWADD 134 055 {31 164 445 0.19 0.38
84 100 19 SWADD 006 {13 009 0 31.28 015 043
8 1500 18 SWST {.18 Al 1% 0.5 1801 036 081
8MA 1608 18 SWST .19 07 1% 015 2.3 0% 060
804 1510 18 SWST {14 000 Q17 0.10 1851 025 045
8504 1515 19 SWST 12 0l 02 045 7968 043 02
84 1520 19 SWST .16 .13 {19 02 8.2 046 0.%0
804 1925 19 SWeT 0.14 005 02 0N 740 02 08
g 1530 A SWST 22 {15 03t 004 10.5 025 049
8M% 0830 18 DO2RED 006 Q.14 007 02 122 041 083
8UE B84 7 DO2RED 0.06 000 104 0.8 1548 0.4 0.53
8% (0900 A DO2RED 006 0.08 109 0.16 8055 04 R
8504 0919 18 DO2RED 0.8 0.12 027 023 K3 040 047
8 090 18 DC2RED 92 005 {12 0.04 8131 048 024

bbb bbb S b b g A
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EXPT DATE  START N SIMCOND  XMEAN  YMEAN  XMED  YMED  THETA XELP YELP
03 BMB 0948 17 DOZ2RED 0.11 001 0.1 02 .18 031 0.5
85403 8% 1000 0 DO2RED {.16 002 {21 008 941 0.3 048
803 8M% 1015 A DO2RED {2 12 1% 001 2.3 027 0.3
803 8545 1030 0 DO2RED 10 008 0.4 108 61.38 03 033
803 86045 1045 1§ DOZRED {.19 008 v 001 1.1 0.4 082
8503 84 1100 A DO2RED {.4 {.18 {43 0.1 16.19 046 033
848 8042 1118 8 DO2RED - (.M 2l 0.12 001 §1.% 024 042
8500 BUS 1130 A DO2RED {.18 12 1% 001 0.1 02 042
86 86042 1145 1§ DO2RED .14 Q.14 15 0.01 49.10 0.0 043
808 8% f2{0 {7 DO2RED 010 {21 021 0.0t 24) 029 041
843 8 1216 18 DO2RED 002 0.1 0.4 000 4185 033 039
803 804% 1230 {7 DOZ2RED 0.14 {.19 009 0t 6240 047 031
803 804% 1246 0 DO2RED 006 08 {12 057 %85 02 062
80 504 1300 {5 DO2RED 005 031 0.06 005 %.75 0% 0.2
803 85045 1315 16 DO2RED 12 031 036 02 1417 039 04
8508 8% 1330 19 DOZRED {12 43 0% 103 2189 032 050
&0 8545 1345 17 DO2RED QO ) 42 005 3.5 02 048
8503 8545 140 0 DO2RED 001 042 {17 23 69.56 0.3 034
803 804 1419 {7 DO2AED 28 09 43 {.18 024 039 051
808 0D 14X 18 DO2RED Q.14 {37 {28 {21 18.35 046 051
8503 8% 144 17 DO2RED 02 {27 03 .06 300 042 049
808 GoM® 1500 2 DOZRED 0.1 1% 035 08 R% 035 072
80 802 1500 19 FW ST 02 006 031 0.12 63.11 023 049
807 852 1509 18 FW ST 031 005 080 002 7648 0.0 0.53
807 8052 160 18 FW ST 1K) 009 0.51 06 . 4574 025 085
&0 82 18 )] FW ST 028 0.10 047 029 8.3 042 047
807 M2 1520 19 FW ST 012 000 033 207 3.9 049 0.0
860 e 1626 19 FW ST .06 005 {06 005 52.28 027 0.4
8507 2 1530 )] FW ST 041 001 083 008 62.91 035 047
8507 6053 (800 18 SWADD 0.4 {06 047 0.9 3%.31 00 060
8507 803 0805 A SWAD 031 003 043 028 B3 0% 046
801 8058 0810 A SWADD 045 030 0.4 0.28 74.14 0.7 029
8507 8058 (815 19 SWADD 045 02 0.92 02 104 029 020
8547 8058 08 19 SWADD 0.4 009 0.38 0.5 5.3 019 0.4
8507 86058 0825 A SWADD 05 0 0.63 0.3 85.06 017 021
847 80058 0830 9 SWADD 030 005 0.38 009 1240 00 043
801 85088 083 1§ SWADD 023 4.2 017 001 A% 024 0.8
8607 80058 (8 A SWADD 023 {12 025 Q4 88,04 04 02
8607 08 B 18 SWADD 0.9 {13 008 13 4166 0.15 0N
8507 8058 08H & SWADD 049 415 0.2 009 246 0.06 0.36
807 8058 0836 A SWADD 0.8 025 0.8 {21 83 031 010
8507 oA B ) 19 SWADD 0.17 22 025 {02 3N 0.4 007
807 8058 0837 19 SWADD 402 IRY Q04 IR %86 019 028
8507 8058 (838 A SWAD Q04 Q.14 .08 1 819 0.4 030
807 8068 08X 0 SWADD 10 {21 002 {.19 %47 037 02
807 808 084D A SWADD 03 33 {40 {28 4867 020 005
8507 8058 (845 19 SWADD 009 042 19 4R 175 040 025
8507 8058 0900 8 SWADD 003 1% 0.05 12 201 021 049
8607 8068 0915 A SWADD 12 {430 12 {27 7510 0.2 017
86407 85058 W0 2 SWADD 019 {.06 0.2 S 138 013 026



Tabe 2. cont
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BPT  DATE  START N SMCOND  XMEAN  YMEAN  OMED  YNED  THETA  XELP  YELP
BT B3 045 N SWADD 0 0% 0 02 BT 0o 04
BU7 B3 100 X SWADD 046 Q00 0% 0R @5t 0% 0%
B07 8053 1095 19 SWADD 07 4@ 0% 0% BB 0D 0%
BOT B3 00 A SWAD 0¥ 0® 0¥ 0B 686 006 018
B0 BE3 50 N SWST 08 4 02 R MB 08 04
BO7 808 155 N SWST 03 007 0% 08 % 09 048
BOT B3 1510 18 SWST 0B O 0% 00 ME& 0B 049
BOT B3 515 18 SWST 07 410 04 000 M8 0B 0%
BOT 803 50 19 SWST 0@ A1 0% oM 1B 05 0%
B0 B3 525 19 SWST 03 48 02 0@ R% 0B 04
BOT BB 5 19 SWST 0% om0 08 %Y 06 0%
B0 B4 070 2 DORED 0¥ 4® 0% 06 A 0B 08
807 g% 075 18 DORED 05 413 02 ot 2% 0% 08
BO7 8% 00 X DORRED 0% 40 0 0o 24 019 0%
BT B4 05 18 DO2RED 0¥ 08 02 06 8% 08B 0%
807 B4 080 19 DORRED 0B 05 0% 005 MR 019 048
807 804 05 16 DORRED 0% 4@ 0 0@ %6 0N 0
807 B4 0% 19 DORRED 02 4B 04 4% 205 0% 0
B0 B4 085 7 DO2RED  0X 40 0% 0@ 1% 00 0
BT 605 90 19 DORED 08 06 02 08 m4 02 04l
807 % 095 19 DO2RED 08 0% 0% D0 2% 0¥ 04
B0 % ®% 19 DO2RED Q21 Q0 40X A0 K% ot o
BOT G084 945 0 DD 03 4% 048 A BA 0N 04
B0 804 00 19 DORED 04 005 0% 0 M 008 0N
B07 0S4 055 1 DORED 02 Q06 0% 06 40 0 03
B07 G054 100 19 DORED 0% Q01 0¥ Q01 680 006 019
B0 B05% 1045 19 DORRED 02 00 019 02 M5 015 049
BOT 054 1100 2 DO2RED 005 02 AR 4 48 0B 0
807 80 IS5 19 DOMED 0% A 0M 001 e 03 04
807 G084 10 15 DO2RED 006 4% 008 018 %6 0% R
07 8054 15 17 DORRED 0% 42 02 AW 48 0B 04
807 804 00 18 DORRED 0N A 0% 0% 247 015 Q2
BT 4 1215 5 DO2RED 007 0% 005 AR T4 0% 0M
BO7 o4 23 6 DO2RED 0 00 0% 00 #R 0% 04
BT G045 7 DO2RED 0 0@ 0% A0 6R 0% 0@
BT 854 130 5 DORED 0¥ Q19 0% 0@ AM 0N 0%
BT e 1315 9 DO2RED 015 0% 09 42 %2 0% 04
BOT 604 133 19 DO2RED 0@ 0% o8 A% 1 0% 0%
B0 @61 5 2 RWST 03 000 02 AM KRR 07 0%
&0 806 505 19 FWST 02 M 0 008 e 06 0D
B0 g6l G510 19 RWST 0 0 0B 0% 749 0% 0
B0 B 155 2 RWST 0 0% on 47 4R 0B R
B0 e 5w X RWST 019 0% 0B oM 0% 07 08
B0 BB 155 X AWST oM 0% 0 48 1 0® 03
B0 61 X X AWST  oft 0B 09 A0 §2 03 03l
850 B062 0600 2 SWADD 09 0% 027 0% % 0% 03
810 B2 085 19 SWAD 021 4% 0% 0% 0% 0% 02
B0 @6 080 B SWAD 03 06 02 0% 0% 0¥ 0B
B0 o612 0815 N SWAD 021 M 0B AN 4T 0B 019
10 @60 06) 19 SWADD 08 001 0ff oM @8 06 03



Table 2. con!.
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EXPT DATE  START N SIMCOND  XMEAN  YMEAN  XMED YMED  THETA XELP YELP
810 80612 (82 19 SWADD 0.2 001 019 008 %61 021 036
8510 go0612 0830 19 SWADD 021 Q.1 0.2 019 6360 02 027
810 850612 083 0 SWADD 0.1 02 0.4 021 41.00 020 0%
8510 80612 08 0 SWADD Q.11 036 02 48 8509 015 031
810 86 (83 18 SWADD 0.1 037 006 0.8 %44 025 010
8510 862 08U 0 SWADD 06 057 0.4 08 %.13 0.4 037
810 062 083 N SWADD 009 14 0.16 3% 41.28 0.18 0
810 80612 (8% 0 SWADD 001 05 002 041 5.0 0.2 0.45
810 80612 (837 0 SWADD 004 03 015 {128 %2 0% 0.3
8510 80612 (838 0 SWADD 003 041 0.11 0.2 4630 02 040
810 80612 08X 19 SWADD 0.2 040 026 13 71.89 027 037
8510 g6 0840 0 SWADD 000 0.3 008 {59 276 031 0.6
85-10 850612 0845 19 SWADD 0.3 1% 13 015 8640 037 0.14
810 62 0900 19 SWADD 001 03 0.6 13 8474 021 0%
810 go0612 0915 0 SWADD 0.0 021 0.8 020 87,65 0.2 02
8510 850612 0930 19 SWADD 0.14 005 0.8 108 19.52 031 0.2
8510 850612 0945 0 SWADD 031 015 041 005 3% 0.18 0.36
810 8612 100 N SWADD 003 02 0.10 028 8132 0.6 029
810 62 1015 0 SWADD 0.6 Q.17 0.4 {24 8.4 020 0.36
810 80612 100 N SWADD 027 0.16 028 .10 28.16 017 035
810 850612 1500 ) SWST 0.06 Q.11 .08 006 108 029 026
810 850612 1505 ) SWST 0.7 1 0.8 006 52 019 0%
810 850612 15:40 ) SWST 0.25 0.4 034 002 6387 020 0.2
810 go0612 1515 )] SWST 02 008 03 103 1% 02 028
810 8612 1620 A SWST 0.16 010 02 009 BB 03 021
8510 B2 1525 ) SWST 0.7 019 0.17 010 %0 02 04
810 Bt 15%0 19 SWST 0.10 U 019 000 1418 0.18 03
810 80613 0700 19 DO2RED 006 03 {.8 {.18 1146 03 051
8510 850613 0715 0 DO2RED 0.18 03 028 .18 367 02 052
8510 80613 070 16 DO2RED 0.3 12 0.4 002 162 02 048
810 850613 0745 {7 DO2RED 0.3 0.19 02 Ui 1342 0.3 043
810 850613 080 {7 DO2RED 0.16 011 020 009 4.9 024 0.39
810 850613 0815 0 DO2AED Q0 {25 001 {2 AN 043 0.2
810 850613 (830 19 DO2RED 00 04 {08 140 5% 0.39 0%
810 850613 0845 19 DO2RED 008 0% AN 02 110 0.3 026
810 850613 (0900 18 DO2RED 0.3 {28 013 13 379 019 040
810 850613 0915 19 DO2RED 037 132 044 021 413 021 0.7
8510 850613 0930 19 DO2RED 011 0.3 0.0 {8 B4 025 0.4
810 850613 (0945 0 DO2RED 0.18 1% 0.2 1% 21.5% 0.18 026
810 850613 1000 {8 DO2RED 0.06 21 008 .15 " 0.36 025
810 850613 1015 19 DOZRED 0.4 47 0.1 Q44 B4 0.30 031
8510 80613 100 18 DO2RED 003 K 0.13 123 5.19 0.4 0.4
8510 850613 1045 19 DO2RED 012 03 {25 031 1% 02 040
810 850613 1100 18 DO2RED 023 123 025 0.10 8.10 0.4 026
8510 850613 1115 19 DO2RED 0.4 021 0.8 008 67.13 039 023
8510 650613 11X 19 DOZRED 027 025 0% Q07 13.16 0.30 039
810 850613 114 19 DO2RED 0 010 0.19 40 887 021 036
8510 850613 1200 {8 DO2RED 0.35 01 0.35 010 %3 017 04
8510 80613 1215 0 DO2AED 0.3 {4 02 {.12 1086 040 025
810 850613 1230 20 DO2RED 0.18 .16 021 006 314 027 048
8510 80613 1240 18 DO2RED 0.3 00 0.3 006 1984 023 040



Tabie 2. conl.
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EXPT DATE  START N OMCOND  XMEAN  YMEAN  XMED  YMED  THETA XELP YELP

810 80613 1300 {8 DO2RED 0.6 008 0.15 {01 1948 023 042
810 80613 1315 0 DO2RED 009 018 0.8 Q1 LK 027 0.35
810 860613 1330 0 DO2RED 007 M 008 12 8029 021 0.3

9101 9| 1540 19 FWST {57 0.5 051 o1 427 060 011
9141 9im 1506 19 FWST {41 {8 {83 Q74 68.19 065 043
9141 g 1510 19 FW ST 14 1.3 {66 03 16.58 066 048
911 (1<) PR [ R 19 FW ST 14 2 8 04 8008 0.57 03
91401 e 12 18 ST~ 37 .18 {8 0.4 049 043 061
91t 812 1528 19 FW ST {82 1% {67 108 5.5 0.19 0.9
9141 @R 1530 A FW ST % 1 {69 0.05 19.63 038 063
9141 N33 80 A SWAD 05 042 {61 .66 1274 0.4 066
914t 90313 08105 A SWADD 0.8 21 463 0 %.% 04 041
9141 910313 0810 A SWADD {46 .08 {81 0.07 275 040 0.57
9101 913 0815 19 SWADD 031 20 065 0.3 21.15 0.31 0.5
9141 90313 08N 19 SWADD L4 021 Q37 .08 209 042 060
910t 91813 082 19 SWADD 18 Q47 {65 .08 61.75 060 048
9101 w13 08 A SWADD 1.3 {28 {10 Q.14 VRS 063 037
911 w083t 19 SWADD {3 .16 {63 001 1386 089 053
9141 1 [IIR R A SWADD {46 42 069 013 60.50 050 0.53
9101 1 [1¢1 KT ¢ 19 SWADD {48 L2 L0 {06 1897 048 057
9141 9me  BYU 19 SWADD {56 {28 {48 Q.44 3% 042 0.57
911 910313 0835 19 SWADD 056 024 {472 L0 8.4 048 054
9141 91| 8% 8 SWADD Q47 {.18 L0 0.2 251 083 047
911 g1me 087 19 SWADD {67 049 16 247 8.17 061 008
914t 910813 083 A SWAD 084 03 {70 LU 8324 0.8 0.4
9141 e’ 8 19 SWADD {60 042 {71 K 69.91 0.60 031
9101 9313 0840 1§ SWADD 085 030 7 {.18 8.4 0.5 0.17
9141 93 0845 18 SWADD 08 064 049 1% Y4 0.7 0.5
91t g1 0300 N SWADD 085 2% {7 098 81.14 0.8 02
9101 gm0 19 SWADD {66 0% 049 -1.08 n2 0.4 010
9191 910313 9% 18 SWADD 463 08 {88 102 411 0.3 0.3
9101 910813 0946 7 SWADD {32 {410 089 081 4848 043 0.2
9101 910813 1040 7 SWADD {61 48 N0 100 §7.18 0.3 027
9101 9313 1018 9 SWADD 48 .86 063 14 6867 047 024
9101 91313 100 18 SWADD 45 {61 {472 076 69,02 050 0
9141 910313 1500 19 SWST 8 {128 4N Q0 7681 083 0
9141 91313 1905 A SWST {8 42 {188 10 874 062 033
9191 913 1610 18 SWST {61 Q17 ) 0.0 Y 0.4 0.2
91401 90313 189 18 SWeT 058 s {67 441 69,63 0.62 029
911 EJ[1<) KR Y. 9 SWST 046 27 {64 19 64.24 063 040
9141 910313 1525 19 SWST {61 02 .68 207 82.76 067 027
9141 amne 190 18 SW ST 08 15 {66 {21 1856 0.0 K]
91t 91814 0900 19 DO2RED 08 045 {7 463 6392 0.5 0.0
9141 g1 0815 19 DO2RED 035 43 {70 {41 .50 0.8 041
9141 9g10%1d 0930 18 DO2RED 4.9 {72 057 -1.08 £6.20 058 0.8
g1t 90314 0945 0 DO2RED 247 051 {88 Q78 0 041 0.53
9101 131 1000 19 DOZRED 148 {76 083 0% .16 051 0.4
910t ol 10:19 A0 DO2RED 1% 4.1 068 1% 7614 0.53 0.30
9101 olsd 100 19 DO2RED {69 {87 069 {81 0.2 050 007
910t olostd 1045 19 DO2RED 42 {69 184 08 809 048 068



Table 2. cont.
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EXPT DATE  START N SIMCOND  XMEAN  YMEAN  XMED  YMED  THETA XELP YELP

91{1 9134 110 16 -DO2RED {48 {76 {66 085 2.7 040 048
911 (1<) S IR 0 DO2RED 148 180 {64 N 565 039 045
91{1 g3 1130 18 DO2RED {51 {67 163 41 215 028 043
9141 91034 1140 19 DO2RED 047 45 083 13 8209 048 037
9141 gl03td 1200 19 DO2RED 08 47 {.68 {21 8983 04 02
911 9034 1215 19 DO2RED 163 065 67 18 8.8 042 0.15
9141 9184 1230 19 DO2RED 16 {60 067 {61 898 036 0.16
9191 910314 1245 19 DO2RED 13 470 {61 {718 864 0.7 0.58
9141 gl 1300 18 DO2RED {51 06 {66 47 4900 04 0.4
9191 910314 1315 19 DO2RED 0.5 {61 {66 {62 6.16 025 0.9
9141 e 13 19 DO2RED 43 {61 {682 8 102 042 0.3
9141 91814 1345 18 DO2RED {46 1% 065 144 AL 050 040
R) 91814 1400 1§ DO2RED {46 {48 {63 {76 084 07 0.9
99t - G184 1415 19 DO2RED 140 15 67 {66 1281 0.6 040
9141 g 143 19 DO2RED 4% 18R {68 {31 8.2 040 048
9191 910314 14dd A DO2RED 45 14 {66 18 0.9 039 0.3
9101 918 1500 19 DO2RED 18 14 L 125 8921 046 0.11
911 glg4 1505 A DO2RED {48 14 {65 143 2.5 041 0.5
9191 910314 1630 A DO2RED 0.5 127 {69 010 1582 033 0.3

9102 a1y 1500 19 FW ST 12 {2 1.5 217 4687 036 0.72
9102 90319 1508 19 FWST 045 2 162 {.14 g2.12 060 042
9102 g9 1540 A FW ST 4L K {63 {13 .75 0.2 043
e 99 15 19 FW ST 4 {12 14 IR 7541 062 02
9102 ady 1520 19 FW T 41 AN {51 0.8 ug7 083 0.37
9 91m1e 1625 18 FWST 140 13 {4 {67 83,05 0.0 033
910 n3e 1530 18 FW ST 140 22 {63 {.18 5986 062 04
g 90 0800 A SWAD {17 1 {.16 002 007 0.9 046
9142 9030 0806 19 SWADD 431 037 64 14 8359 043 069
9102 e 0810 A SWADD )] {12 48 .08 905 0.59 083
g2 9030 0815 A SWADD 003 1.2 0.06 {21 139 0.66 048
9102 1030 082D 9 SWADD 0® 148 0.7 0.5 5895 04 085
e M 8% 19 SWADD 009 45 03 (.76 o 0.54 0.66
9L %D 08 A SWADD 037 473 069 180 8.4 0.8 0.63
{2 9100 083 A SWAD 02 {65 0.15 {76 66.17 032 0.1
o 00 B 19 SWADD 045 18 066 106 7981 050 0.1
9 90D (83 A SWAD {53 102 063 110 4062 021 0.38
92 01030 08H 0 SWADD {82 19 410 109 580 029 031
9102 aey 8% A SWADD {68 {86 1 09 %655 008 041
9 91030 0836 A SWADD {67 1% 4 106 2846 006 041
912 0 087 19 SWADD {61 {74 {89 47 %2 021 040
9 A 8RB A SWADD 410 18 47 101 239 0 040
9142 g0k 0839 A SWADD 158 43 066 {.08 1376 02 0.2
9142 0030 0840 19 SWADD 009 18 018 113 6368 065 028
9102 e 0840 A SWADD {69 8 {76 {67 2.3 0.7 046
9102 k0 0900 A SWADD {72 14 {72 106 5187 009 0.5
9102 e 0 17 SWADD 40 {78 {77 078 R 029 006
912 1107 K 19 SWADD {89 48 {72 {82 §060 022 009
9102 060 0945 - SWADD 3% A7 483 087 1023 045 0.2
912 sk 1000 1§ SWADD 1.8 {69 .72 {88 80.72 049 0.3
g HI00 101 19 SWADD ) 069 067 87 68.09 03 029



Table 2. conl.
46

EXPT DATE  START N SHMCOND  XMEAN  YMEAN  XMED YMED  THETA XELP YELP

9142 9% 10 18 SWADD 166 14 AN {21 1854 0.4 0.16
9142 9wy 1500 18 SWST 15 .39 162 {31 23 0.16 051
9142 LD 1605 9 SWeT 061 47 066 {62 8.3 0.5 015
9142 1800 18 SWST 5 {60 083 480 R 0.54 023
9142 sy 1645 A SWST 247 {61 {82 A7 62.4 050 0%
91402 )11<7 N LV | 18 SWST 0.8 4 {63 1% 16.83 027 046
9142 90030 1625 A SWST 065 140 069 0.19 0y 04 012
9142 C1[1¢7 S X 19 SWST 180 {49 .66 057 7878 049 0.16
9142 9% 0900 18 DO2RED 140 128 0.8 0 2.1 041 060
9142 111<7] I 18 DO2RED {60 {.14 062 0@ 1,65 012 049
9142 11172 I 19 DO2RED {13 K 162 102 U% 088 038
9142 ikt 0845 19 DO2RED {15 447 18 001 8.5 01 0.4
9142 910321 1000 6 DO2RED 159 43 83 101 8249 061 0.17
9142 910321 10:15 {8 DO2RED 14 13 {61 001 1597 0.5 0.4
9142 gt 1030 19 DO2RED 046 046 61 000 8305 063 0.4
9192 9103 1045 19 DO2RED 04 {52 14 .5 800 067 0.2
9 910 1100 18 DO2RED 043 03 064 051 67,64 064 0.16
9142 9103t 11:48 17 DO2RED 147 15 159 1% 67.31 062 0.16
92 91031 130 19 DO2RED 5 3% {57 002 8521 050 019
9142 910321 145 {9 DO2RED 14 {46 162 18 60.36 0.1 024
9142 91031 200 {9 DO2AED 18 3% {62 Q04 65,01 0.8 023
9142 910321 f2:19 {9 DO2RED .38 14 4 02 63.38 0.5f 0.16
9142 910321 1230 A  DOZRED 14 65 14 194 8 049 0%
9142 91032t 1245 A DO2RED 045 158 04 419 1380 049 033
9i{2 910321 1300 19 DOZRED {.% {43 AR 0.3 0.% 0.4 049
9142 910321 {315 19 DO2RED 046 43 0% 007 10.13 029 047
9142 91031 1330 A DO2RED 45 {52 080 480 8.2 0.53 031
91402 910321 1345 A DO2RED 483 051 051 R) 1.3 015 046
9142 91032 1400 19 DO2RED {51 042 058 R 1363 029 041
g R uh 19 DO2RED {61 046 .67 {31 480 0.4 047
912 9103t 1430 A DO2RED 082 03 .65 .12 19.00 027 050
9142 910321 LX) 19 DO2RED K 05 {57 091 560 058 0.4
9142 910321 1500 A DO2RED {15 41 {63 28 8600 0.5 021
9142 (17 IR {9 DOZ2RED 0% 14 42 {81 08 058 0.3
9 910% 1530 19 DO2RED 041 1.8 05 081 1035 0.2 04

9146 9144 1500 FW ST 1.2 108 {42 403 52.14 042 049
9106 91044 1505 FW ST 108 .14 0.1 0.23 3118 0.53 038
9106 ol 1510 FWST 4.4 010 002 047 18.3 0. 033
9146 91044 1619 W ST 12 005 01 049 5.2 0.51 036
9146 g4 1520 W T 10 005 0.14 004 010 043 04
9146 914 1625 FW ST 02 005 I8 0.0 %.78 035 058
9146 g4 15X FW ST .10 .06 .06 005 % 037 045
9146 9iMs 0600 SWADD 123 124 {3 {.18 §4.65 0.60 046
9146 91 0805 SWADD {42 01 08 0.2 61,35 037 043
9146 14 0810 SWADD 43 108 0% 0.14 60.61 049 038
9106 9i4% 0815 SWADD .19 0 43 025 N3 042 0.7
9146 91d% 0820 SWADD 14 .15 106 006 285 060 047
9146 MBS 0825 SWADD .38 .18 081 Al N4 0.4 049
9106 9 0830 SWADD 043 A0 41 0.4 w2 0% 041
AT 12 K SWADD 0.3 005 14 .01 1439 043 042

WISV



Table 2. cont.
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EXPT DATE  START N SMCOND  XMEAN  YMEAN XMED YMED  THETA XELP "YELP

9106 9% 08X A SWADD 0.35 .59 025 107 69.80 069 02
9106 91045 (83 20 SWADD {15 {68 051 09 182 020 0.5
91-06 o142 (8% A SWADD KT 48 4.3 1.8 10.30 012 0.9
9106 914 083 A SWADD 0 {87 025 099 8.7 045 0.5
9106 9045 0836 2 SWADD 13 1% 37 110 4,06 009 047
916 9iMd 08 19 SWADD 028 97 0.3 112 65.69 0.51 0.2
9106 9% 08B A SWADD .12 {61 {79 18 15.53 0.3 0.38
9106 904 (8 A SWADD 0% 13 020 43 28 035 02
9106 4% 0840 A SWADD 0.9 19 {17 104 U 0.38 0.1
9106 9145 084 A SWADD 040 97 3% 101 48.31 024 0.12
9106 9% 090 19 SWADD 48 0% 48 {63 4.5 0.5 008
9106 gIMs (815 0 SWADD 03 Q.04 1. 199 1881 050 0.2
9106 9045 09 A SWADD 0% N 089 100 76.23 0. 013
9106 9% 0945 19 SWADD {42 {42 048 24 1854 082 028
9106 91045 1000 9 SWADD 02 {82 14 100 68.96 035 042
910 94 1015 19 SWADD 12 14 {37 045 5940 089 0.33
96  glux 10X A SWAD {46 0.9 451 {78 81.03 058 017

9106 i 1500 19 SWST {45 .68 {61 100 318 0.9 089
9106 9M4% 1905 19 SWST 43 .78 .89 1.8 8204 061 02
9106 914% 1810 A SWST 47 .78 {57 -1.06 880 095 0%
9106 914 1915 A SWST 4.3 8 {15 101 "3 064 040
9106 aMd 1520 A SWST 143 {58 {48 4 7906 0.0 030
96 9lMd 1D 19 SWST 14 45 {61 43 LR 0.5 0.4
91406 9MD 1530 18 SWST 0.3 {52 045 {60 60.34 063 041
9106 9% 0900 19 DO2RED {36 002 47 006 8.18 0.30 055
9106 gl 0915 19 DO2RED 0.5 0.05 4.3 006 39 039 0.59
9106 g 0930 A DO2RED {.12 001 .16 008 nn 0.50 042
9106 UM% 0945 19 DO2RED 02 005 037 002 8. 033 0.
9106 9i4% 1000 002 RED {28 12 {.3% 0.06 18,05 032 08
9106 gu® 1015 002 RED 21 48 040 006 8460 062 042
9106 fHM% 100 002RED 028 Al {46 0.0 1208 0.51 039
9106 91M4% 1045 002 RED {21 {31 43 {57 8283 063 0.0
9106 N4% 1100 002RED {.15 .18 0.4 0.0 19 066 037
9106 94 1115 002 RED 12 0.14 2% 001 847 0.5 0.3
9106 gius 130 002 RED 17 10 12 000 6160 045 037
9106 9% 1145 D02 RED {09 43 1.2 0.06 321 033 080
9106 gix 1200 002 RED 006 13 017 03 4.8 053 047
9106 iM% 1215 D02 RED 005 13 047 059 5.4 05 048
9106 giMx 1230 002 RED 012 45 4.3 080 U5 041 046
9106 9% 1245 002 RED .13 {48 12 15 82 045 01
9106 giM® 1300 D02 RED 015 {66 128 18 814 0.50 043
9106 g% 1318 002 RED 008 {46 {17 43 890 033 048
9106 gy 1330 002 RED 0.14 {27 LAl 010 %13 041 064
9106 9B 1345 002 RED {2 K {34 {4 7182 0.53 046
9106 g% 140 002RED 123 {2 {21 0.0 5.51 039 060
9106 f0u% 1415 002 RED {12 .18 Q17 002 6.02 0.4 064
9106 9% 143 002 RED {.18 002 {.32 0.18 60 042 057
9106 HM® 144 002 RED 014 {.14 {21 0.6 8215 0.57 041
9106 iM% 1500 D02 RED {14 {21 .19 108 8.% 061 046
9106 giMx 1515 002 RED 025 .01 43 004 1745 0.2 0.5
9106 IM%  15% 002 RED {.16 0.8 0.9 009 16.76 0.50 038

WSV BRI



Tabie 2. conl.
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EXPT DATE  START N SIMCOND  XMEAN  YMEAN  XMED YMED  THETA XELP YELP

947 91051 1500 19 FW ST 0.00 02 0% 0.7 41 0.5 043
97 910514 1908 19 FW ST .06 .06 02 Q0 1291 030 023
917 91054 1810 A FW ST 025 .13 043 001 W 044 0%
947 9106 1518 A FWST 004 021 08 12 §1.75 033 050
9 90sM 1520 19 FW ST 0.3 001 0.4 003 1725 0.2 0.5
9107 910514 1528 A FW ST 07 009 028 0.4 86.00 0.1 060
9147 910614 1530 18 FW ST {.16 0.11 040 0.9 6.9 0.5 036
9147 910515 (80 19 SWADD 049 00 04 02 19.39 0.1 044
9147 90515 0818 19 SWADD 024 023 02 0.2 5783 028 050
9471 9106t 0810 19 SWADD 009 108 0.16 208 3.4 0.38 062
94 90515 0815 19 SWADD Q17 031 0.4 140 %83 041 060
9147 910515 0820 A SWADD {3 {23 083 {42 2860 042 069
9147 910616 (0829 A SWADD {45 .10 {5 JAl 8587 0.8 03
9147 910815 0830 19 SWADD 008 0.2 002 0.3 4 060 0686
9147 910515 0831 . 19 SWADD .10 0 {.12 021 83 028 080
91407 910515 08 19 SWADD {32 {48 065 (.64 6265 0.4 068
94 910515 (833 A SWAD {64 101 .11 108 84.00 027 0.3
9107 9051 08A A SWADD ) 1% 076 110 1851 012 039
97 10815 083b 19 SWADD 67 01 010 -1 4 8.5 006 0.16
94 910515 083 A SWADD 78 1% {76 {88 .19 007 017
94 910515 08 18 SWADD U 108 065 110 2049 0.10 0.06
9107 910515 0838 19 SWADD 14 102 080 4109 1665 0.16 04
9147 910615 (839 A SWADD 061 184 061 4.9 8379 0.16 01
97 910516 0840 19 SWADD 451 183 045 18 8 007 0.18
94 0%ty 084S A SWADD 169 114 {68 116 3769 011 006
9147 910515 (900 19 SWADD 14 {75 065 09 % 026 048
9147 9058 W 18 SWADD 049 . 0 0.3 151 025 046
a07 910815 0930 18 SWADD {42 4.4 05 021 63.71 047 037
9147 90515 0949 19 SWADD 049 .8 0.5 ) .07 050 02
9147 910815 1000 18 SWADD 42 {48 {132 {2 5641 053 08
9107 910815 1015 18 SWADD 08 {80 {67 18 M 083 023
9107 910515 100 19 SWADD {62 14 066 31 19.53 047 043
91407 0815 1500 19 SWST 453 192 058 .14 4.5 042 019
94 910815 1505 19 SWST 483 089 46 112 81.94 044 02
947 90515 1510 ) SWST {61 085 052 1.4 82.36 044 041
9147 90515 1815 ) SWST 05 8 03 11 421 044 0.16
9107 9Nty 1520 19 SWST 1% {74 {.56 07 86.24 048 0.14
947 0815 1928 A SWST 045 1% {46 112 68.58 044 020
9 905 1830 A SWST {48 4.8 0% 105 3 040 02
9147 910516 (300 19 DO2RED 037 .25 041 408 %4 02 058
91407 90516 091 19 DO2RED X0 13 066 0. 061 038 089
o 910516 0930 19 DO2RED 046 {46 03 15 8.3 0.6 066
9147 90816 0945 2 DO2RED 13 13 059 {.16 % 044 080
9147 910516 1000 2 DO2RED 045 062 04 {64 2.8 033 041
iR 910516 10:49 19 DO2RED 007 {.28 0.4 1% 80.71 041 0.70
907 G081 1030 20 DORRED 1.0 UK Q0 {46 Al 030 04
940 91056 1045 A DO2AED 0.4 {33 02 47 %80 031 063
97 9056 1100 19 DO2RED {23 .28 27 407 38 0.4 069
91407 910616 1115 0 DO2RED .13 37 008 037 4183 0.4 04
9147 910516 1130 19 DO2RED 02 {46 02 - 080 54.88 037 056



Table 2. cont.
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EXPT DATE  START N SIMCOND  XMEAN  YMEAN  XMED  YMED  THETA XELP YELP
97 90516 1149 19 DOZ2RED .24 049 0.15 0.4 3142 044 0.3
9147 90516 1240 19 DO2RED 14 .8 15 {35 173 02 03
9147 910516 1215 18 DO2RED {.16 {61 14 Y 80.06 027 045
947 90516 1230 0 DO2RED .06 066 007 {8 810 0.8 040
9147 910616 1245 19 DO2RED 1% 0.5 14 {18 18 043 0.8
9147 910516 1300 19 DO2RED 14 46 0% ] UM 0.2 0.3
9147 910516 1315 19 DO2RED 140 0.3 15 {27 2.5 025 04
947 910516 1330 19 DO2RED 4 134 {66 15 13% 048 0.3
9147 910516 1345 19 DOZ2RED 13 {19 437 Q.17 820 043 033
9 gi0s1e 1400 19 DO2RED 000 14 08 14 &0 051 0%
9147 910516 1415 19 DOZ2RED 43 047 Q4 Q4 16.78 045 0.50
9147 a0t 140 19 DO2RED 3% 1% .31 {78 U3 0.0 0.4
94 910516 1445 19 DO2RED {46 2 4% 048 4.88 027 0.2
947 910616 1500 19 DO2RED 5% 051 {61 19 §7.80 0 04
9 910616 1915 19 DO2RED 15 188 065 49 76.54 0.5 017
9 910516 15 {8 DO2RED {61 061 {.64 45 8.4 045 0.10



50

Tablg3.  Fork lengths and wet weights (means and standard deviations) offsh used in experiments (1985 and 1091).

EXPT 19650 EXPT 198547
FSH  LENGTH WETWT FISH LENGTH  WETWT
NO. W) [G] NO. W) 0
1 5 1372 i 7 34
2 Q0 21 2 m 1%
3 5 1289 3 B2 206
4 9 LD ! 2 212
5 8 0340 5 B 30
b 8 1611 b 6 280
7 9 125 7 2 227
B £ 1317 B B 12
g 8 1166 9 0 284
1 4 097 10 5 140
i 9 100 i B 30
2 % 1050 1 7 414
19 © 218 i 0 166
{h % 169 i 1 4%
1 0 1887 1 0 3%
16 4 {28 i 7 3%
i1 5 1259 i 0 30
19 9 180 1 B 30
19 5 {645 19 65 28
2 5 1240 2 2 260
MEAN 5 1408 MEAN 6 25
$D. 4 037 $D. 6 019



Table 3. cont. o1

EXPT 198510 EXPT 1991401
FSH  LENG WETWT FISH LENGTH  WETWT
NO. (M) 6 N0, M) o

| B 48 1 I; 077789
2 8 516 2 8 06368
3 m 42 3 % 0735
4 B 508 4 4 060349
5 B 502 5 0 0TM9
6 8 55 b 8 07073
7 B 506 7 & 08630
B 5 40 B 8§ 0910%
9 T 408 9 I 087
10 o 608 {0 % 07238
i 7 39 i U 072513
2 8 50 12 I 07282
13 T 48 13 4 065858
1 7 30 1 I; 076966
15 B 55 15 % 08794
16 i 37 16 4 08552
7 4 3 7 4 07660
18 5 412 18 I 08186
19 8 416 19 4 062548
) T 408 2 8 09303
MEAN 79 45 MEAN I; 0.756%

SD. 4 073 SD. 2 000558



Table 3. cont.

EXPT 199142
FiSH LENGTH WETWT
NO. m 6

1 ) 118903

2 5 10627

3 9 10067

4 46 0.84427

5 @ 107547

g " 104466

7 5 RESE

] i 106444

g @ 088420

10 5 08158

1l 41 0.94811

1 5 108400

13 8 DU

14 P 1 2045

1 3 08473

1 9 10615

7 ) 10887

1 % 2084

19 g 172

2 @ D437
MEAN 9 100852
$D. 2 012880
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EXPT 199106
FISH ENGTH  WETWT
NO. M) ©
1 B2 20531
2 B 206485
3 6 230769
‘ 23T
5 65 262564
b 65 256%%6
7 B2 2356%
8 B9 283497
g B4 25415
{0 6 276977
i , 230064
12 5 147842
1 6 2645%
{4 66 244080
15 6 2807
16 8 235425
fl B4 250060
18 B 224754
19 ® 210000
2 B 2078
HEAN X 23643
$D. 3 030680



Tabla 3. cont.

EXPT1991407  WILD HARRISON RIVER CHINOOK

FISH LENGTH WETWT

NO. (MM) (@)
! 4 091591
2 LY 100637
3 48 084772
4 8 0.84057
S S L0117
§ 4 081220
1 ) 083346
8 4 060907
9 8 086283
10 % 099714
I 48 1,002%
12 4 06364
3 4 081278
14 4 097327
15 41 100283
16 4 09138
17 4 0.743%0
18 X 0,989
19 8 0.966%
A 4 081479

WEAN 8 089369

SD. 2 0.111%0
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Tabled.  Increases in Ina salinty of the bottom zong of the WCS aquarium during the transition
lrom riverine 1o estuaring condtions. Expl 1985-03 24, 25 Apri, These data wers used

fo generate Figure 2.
ELAPSED

TIME SALNITY

H (ooo)
L 0
0% 04
0.0 09
025 50
0.5 87
075 120
100 142
129 162
150 179
175 192
200 06
2% o7
2% 24
30 %5
450 %2
6.5 a3
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TableS.  Temporal changes in the number of fish (maximum n=20) occupying the fresh water zone
under simulated estuarine condtions and during hypoxia. Expt 199106 26 Apil

These data are presented graphiically in Figure 3.
DISSOLVED OXYGEN
TME NO. TOP ZONE
H FISH % MGL)
0900 1 % 1.4
090 ) % 11.2
03:10 10 ) 1.2
09:15 i 5 1.2
02 12 80 1.2
0925 14 10 112
930 12 80 12
09:3 1 0 1.2
940 i 5 108
09:45 10 X 104
0950 i 5 99
0956 9 4 97
1000 12 60 92
1008 2 60 89
10:10 13 85 85
10:15 ) 5 A
1020 1 3 11
102 15 15 14
10:30 1 % A
1035 i1 % 68
10:40 9 4 65
10:45 10 5 63
10:50 7 3% 6.
1055 12 80 59
1100 1 3 56
1105 12 80 54
11:10 § 4 52
11:15 1 % 50
120 9 4 49
1125 10 % 47
1130 9 4 49
1138 J 1% 45
1140 5 % 43
1145 3 1% 42
1150 4 Vil 41
1.5 i 9 40
1200 3 1% 38
120 0 0 37
1210 0 0 36
1215 3 15 35
1220 3 15 35
1225 2 10 34
1230 3 15 33



Tabla 5. con.
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DISSOLVED OXYGEN

THE N0 TOP ZONE

H FiSH % MG
0% 1 g 33
{240 1 5 3
1245 1 § 37
1250 ) 10 4
1255 2 10 5
1300 1 5 8
13105 ! 2 52
1310 i 5 55
1315 3 15 57
1320 3 1§ B
1325 B 0 64
1330 5 % 66
1335 b ¥ 68
1340 3 1 0
1345 ! 2 73
1350 5 2% 75
1355 5 2% 7
140 B 0 79
1405 B 0 B
110 i? 0 82
1015 10 5 83
1420 7 % 85
1425 10 5 86
120 10 80 88
1435 i 5 39
1440 9 15 0,
1645 0 ) 92
150 i 5 92
1455 g 5 93
1590 9 5 93
1515 3 1 94
1510 g 2 9
1515 g 5 97
1520 9 I 98
1625 10 8 99
150 1 6 99



