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CONCLUSIONS 

1. · A well defined! thermocline /pycnocline limited the vertical extension 

of the waste. This. together with calm sea conditions experienced 

during the survey met the requirements for a worst case dispersion 

study. 

2. Minimum waste dilutions of the order of 5, 000: 1 initially. 15,000: 1 

after 2 hours. and 15, 000 to 30, 000: 1 after 11 hours were observed. 

Average waste dilutions of the order of 10, 000: 1 initially. 20, 000 to 

40, 000: 1 after 2 hours, and 30, 000 to 80, 000: 1 after 11 hours were 

estimated. 

3. Width of the waste wake increased from about 35 meters initially to 

3 00 meters after 2 hours, to 600 meters after 8 hours, and to 

1000 meters after 11 hours. 

4. Seawater pH was not affected by the waste. 

5. A successful technique was demonstrated which allowed the collection 

of detailed information concerning the horizontal and vertical distribu

tion of dispersing alkaline waste discharged by a barge at sea. 

6. The results obtained in this study compare well with previous studies 

conducted by other investigators, but provide considerably more detail 

on the concentration distribution and movement of the waste. 
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1. INTRODUCTION 

Basic sodium sulfate waste from the manufacture of dimethylhydroxylamine 

at E. I. du Pont de Nemours' Grasselli, New Jersey, plant is routinely disposed 

of at sea in an area bounded by 38°40' arid 39°00'N latitude and 72000 1 and 

7203o•w longitude (called the "106" dump site). Barges containing about 

3. 8 x 106 liters (106 gallons) of waste are towed to the site, whose western 

boundary is about 165 km (90 nautical miles) from the nearest shoreline, two 

to three times each week and discharged within the site boundaries. Du Pont 

asked EG&G. Environmental Consultants to study the rate of dispersion in 

the ocean of waste discharged in this manner. 

1~ 1 Objective of the Dispersion Study 

Du Pont requested that the study be done on a barge discharging waste 

over a 5-hour period at a rate of abo~t 1. 2 x 10
4 

liters/min traveling at a 

speed of about 3 m/sec (6 knots). They also requested that the study be done 

when a well-defined thermocline was present and under calm weather conditi.ons, 

thus observing dispersion under worst case conditions. The objective of the dis

persion study was to measure waste concentration and seawater pH in the wake 

of the barge as a :function of time after discharge. Assumptions were made 

that the barge wake could be approximated by a line source and that monitoring 

of a particular cross section would be a valid measure of conditions along 

the entire dump. 
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1. 2 Historical Perspective 

The study of dispersion in the ocean is a difficult task due to the 

complexity of the processes involved as well as the problems involved in 

making measurements at sea. Traditionally, dispersion is treated as a 

combination. of advection, produced by scales of motion that are large 

compared to the dimensions of the dispersing substance, and diffusion, 

produced by scales of motion that are small compared to the dimensions of 

the dispersing substance. Oceanic diffusion has, in most instances, been 

treated as analogous to molecular diffusion with the coefficient of diffusion 

replaced by a coefficient of eddy diffusivity. This model implies a Gaussian 

concentration distribution about the center of the diffusing mass. Different 

rates of diffusion in the lateral, longitudinal, and vertical are accounted for 

by different values of the eddy diffusion coefficient for each dimension. 

A number of investigators including Csanady (1973), Murthy (1972), Okubo 

(1971 ), Zivi (1975), EG&G (1975), and others, have studied oceanic dif

fusion using this kind of model. 

More complicated models attempting to include the effects of shear 

currents on the diffusion process have been developed by Bowden (1965), 

Okubo and Carter (1966), Okubo (1968), Csanady (1966), and by other investi

gators studying atmospheric diffusion. While these models increase our 

understanding of the diffusion process, no unified theory including the effects 

of shearing currents is in common usage. 

Studies of the dispersion of barged waste at sea have been carried out 

by a number of investigators including Ketchum and Ford (1952), Hood (1961 

and 1962), Falk et al (1974), and Ball and Reynolds (1974). These investiga

tors provided detailed information on the behavior of the waste immediately 

after release and less complete information on the waste distribution for 

longer periods of time. In these studies, a form of tracer (either iron con

centration or fluorescent dye) was used to monitor the waste field by discretely 
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sampling the tracer concentration as a function of elapsed time after release. 

Typically. this technique allowed the waste concentration in the center of the 

plume to be determined as a function of time. The calculation of eddy dif-

.fusion coefficients was sometimes possible and an empirical equation relating 

waste concentration. time since release. barge velocity. waste release rate, 

and specific gravity of the waste was developed by Ball and Reynolds 

(1974). 

In addition to these discrete sampling techniques. satellite imagery 

has been used successfully to monitor the location and to qualitatively view 

the dispersion of waste (Klemas. et al. 1976 ). Work is on-going at the 106 site 

by Woods Hole Oceanographic Institution and NOAA. 

1. 3 Description of the Study Site 

The dispersi.on study was conducted between 7 and 9 September 1976 

at the 106 dump site whose western boundary is about 226 km due east of 

Cape Henlopen (Figure 1-1 ). The site overlies the continental slope with 

depth ranging from 1550 meters in the northwestern portion to 2750 meters 

in the southeastern corner (NOAA. 1975 ). The area is oceanographically 

complex; it lies between the continental shelf waters inshore and the open 

ocean and is occasionally impacted by eddies from the Gulf Stream (Bisagni. 

1976 ). 

The waters in the dump site area are characterized as slope water which is 

a mixture of shelf water and open ocean water, with the latter predominating. 

In the upper 200 meters shelf water may overlie slope water under certain 

circumstan~es. Below 900 meters waters are characteristic of the deep ocean 

(NOAA, 1975). A front, defined by temperature and/or salinity. may separate 

shelf and slope waters and. depending on season. may lie landward, seaward, 

or within the dump site boundaries. 
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Currents at the site itself are not well-documented (NOAA, 1975). 

However, inshore of the site, on the continental shelf, net current drift on 

an annual basis is to the south with locally wind-driven flows and tidally 

generated currents superimposed (Bumpus, 1973). Seaward of the site, the 

Gulf Stream flows northeastward in the upper layers. At the site, no clear 

evidence defines the current regime, though in the surface layers wind-driven 

currents are important. 

Seasonal variation in the characteristics of the waters at the site are 

dominated by the formation in late spring of a seasonal thermocline and its 

subsequent break-up in early fall. Rapid changes in temperature and salinity 

due to the presence of shelf water can occur under certain conditions. The 

permanent thermocline occurs between 100 and 500' meters, below which 

temperature decreases slowly (NOAA, 1975). 

1. 4 Overview of the Dispersion ~tudy 

The three-day dispersion study consisted of check-out of the towed 

sampling system (7 September), background measurements (8 September), 

and waste dispersion measurements (9 September). The towed sampling 

system consisted of a package of four hoses, each terminating at a different 

depth, which was towed behind the survey vessel. Water was pumped con

tinuously from the :four depths, and fluorescence and pH were continuously 

monitored in the pumped streams. 

A limited background study of the dump site and adjacent area on 

8 September measured the existing temperature I salinity I density field and 

collected water samples for analysis of ambient fluorescence and pH. Nine 

stations in a cross-shaped pattern were occupied (Figure 1-1). 

On 9 September the waste dispersion study was conducted. The study 

began with an early morning rendezvous between the survey vessel, the 

R /V Cape Henlopen, and the barge and its tug at the northern boundary of 
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the dump site. Three current drogues (at. three levels) were released prior 

to the waste discharge. At a signal from the survey vessel, the barge, which 

was steaming on a prescribed heading, began dumping waste tagged with 

fluorescent dye. The survey vessel then began making transects through 

the discharged waste while pumping seawater from the four depths.. Thirty

four transects through the waste wake were made during an 11-hour period. 

Fluorescence and pH were monitored at all levels on each transect. At the 

end of the study, the three drogues were recovered. 

Fluorescent dye (Rhoda mine WT 2 Oo/o solution) had been added to two 

of the 10 barge compartments at the dock such that a concentration (by weight) 
. . .· . 5 
of 31 7 ppm dye was present in the barge. A total of about 5 x 1 O liters 

(132, 700 gallons) of waste were marked by the addition of 910 kg (2, 000 pounds) 

of 2 Oo/o dye. At the beginning of the dispersion test, the two marked compart

ments were pumped simultaneously into the barge wake for about 44 minutes, 

thus laying a dyed wake about 7. 9 km long. The dyed wak.e was used as a 

tracer for the waste in both a visual and quantitative mode. 

The barge used for the study was the Blue Line 108. It is 72. 3 m 

(237 feet) long with a beam of 13. 2m (43 feet 3 inches) and a height of 4. 5m 

(14 feet 10 inches). When fully loaded the barge's ten compartments hold 

3. 3 x 106 liters (861, 000 gallons). During the dispersion study the barge 

discharged 1. 5 x 10
6 

liters (388, 500 gallons) of waste from 6 compartments 

(two of which were filled with dyed waste) at a rate of about 1. 2 x 104 liters/ 

min(3,100gal/min). With this load the barge drew 2. 7 ineters (8 feet 10 inches) 

of water. 
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· 2. INSTHUMENTS AND METHODS EMPLOYED IN THE 
DISPERSION STUDY 

2. 1 Conductivity. Temperature. and Depth Measurements 

A Plessey Model. 9040 CTD (Conductivity. Temperature. Depth) profiling 

system with associated X1X2Y recorder was used to obtain profiles of 

temperature and conductivity in the vicinity of the dump site on 8 September. 

(Specifications for this instrument as well as other instrumentation used 

in the study are included in Appendix 3.) The sensing head of the CTD was 

lowered through the! water column and seawater conductivity. temperature. 

and depth were transmitted through an electromechanical cable to the ship

board recorder. The resultant strip charts were manually digitized at 

5. 0- meter intervals and the results used as input for existing software to 

compute salinity and at*· 

Samples for background fluorescence and pH. and back-up salinity 

samples were collected during the CTD survey by attaching three 5-liter 

Niskin sample bottles to the CTD wire. These bottles were placed to collect 

samples from about 3. 28. and 98 meters except at Station 1 where the deepest 

sample was collected from 83 meters. These sampling depths were chosen 

to represent conditions in the well-mixed layer above the thermocline. within 

the thermocline. and below the thermocline. respectively. pH of the samples was 

measured immediately while fluoresence and salinity samples were stored 

for later analysis. 

':C.0-t is a measure of the density of the water where ast = (pst - 1) x 1000 with 
Pst the density of seawater at the observed salinity. s; temperature. t; and 
atmospheric pressure. Thus. if Pst = 1. 02523 gm/cm3 then ast = 25. 23. 
ast is usually abbreviated at. 
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Two XBT casts were made on 9 September to document the thermal 

structure of the upper 2 00 meters of ocean at the measurement site during 

the diffusion survey. The first cast was made at 0846 EDT and the second 

at 1614 EDT. These casts were made with a Sippican shallow water XBT 

(expendable bathythermograph) which measured water temperature as a func

tion of depth to a depth of 200 meters. Instrument specifications are included 

in Appendix 3. 

2. 2 Current Measurements 

Cruciform style current drogues were used to measure current velocity 

at three depths during the dispersion test on 9 September. 4 x 4 x 4 meter 

drogues were set to track currents at depths of 5, 2 0, and 40 meters. These 

large drogues were used to minimize the effects of wind and intermediate 

currents on the drogue motion. The current drogues were connected to surface 

markers by the appropriate lengths of O. 6 cm (1 /4 inch) line. Surface markers 

consisted of high-flyer type buoys (a piece of foam with a long fiberglass rod 

through the middle with radar reflectors about 3 meters off the water surface). 

Loran C coordinates of the drogues were recorded on release and retrieval. 

2. 3 Towed Sampling System 

A four-level continuous pumping hose array was design and built to 

obtain detailed information on the distribution of waste in the wake of a barge 

at sea. This sampling system consisted of four lengths of polyethylene tubing, 

1. 9 cm (3 /4 inch) ID, clamped together and towed from the aft winch of 

the survey vessel. Figure 2 -1 shows a diagram of the towed array and 

Figure 2-2 is a photograph of the towed array as it was used. Figures 2-3 is 

a close-up of the hoses. The four hoses were terminated such that depths of 

5. 0, 14. 5, 29, and 47 meters were sampled continuously during average condi

tions. The actual depths of the hose intakes varied over a range of several 

meters due to changes in boat speed and surface wave action. 
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LEVEL 2 - HOSE INTAKE AND PRESSURE SENSOR (14.5M) 

LEVEL 3 - HOSE INTAKE (29MJ · 

LEVEL 4 - HOSE INTAKE (47M) 

1000 lb. WEIGHT 

Figure 2-1. Diagram of the towed sampling system showing the positions of the 
four sampling intakes. 



Figure 2-2. Photograph showing the towed 
hose array while underway. 
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Figure 2-3. Close-up view of a section of the towed 
array with one of the depth sensors 
(white tube) • 

• 
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2. 3. 1 Construction and Operation of Towed Sampling System 

The four-hose bundle was attached to the ship'.s winch cable by safety 

hooks at 1-meter intervals and was thus able to pivot about this cable. The 

cable with hose was held down by a 1000-pound weight (five, 200-pound 

headache balls) attached to its termination with a swivel. Strumming of the 

cable /hose bundle was minimized by attaching 10- cm wide fairing tape along 

the entire length of the hose bundle.· The hose array was secured to the 

strain bearing winch cable with safety hooks latched to preformed line grips 

at 6-meter intervals on the cable. This prevented the hose array from sliding 

along the wire and kinking. 

At three levels on the hose system, depth sensors were attached to 

determine the configuration of the array. These depth sensors were of the 

resistance-strain gauge type and were dead-weight calibrated prior to use. 

They were enclosed in oil filled rubber containers and covered by plastic 

shields having small holes in them to protect the sensors from dynamic 

pressure effects. The white tube on the bottom of the hose array shown 

in Figure 2-3 is the pressure sensor housing. 

The deck end of the hose array was brought into the instrument van on 

board the Cape Henlopen where each hose was connected to the intake of a 

fluorometer. From the fluorometers, each hose was connected to its 

indi victual suction pump (Oberdorfer 1 /3 hp centrifugal pump). To overcome 

additional frictional losses and maintain pumping volume, the level 4 (47 meters) 

hose used two of these pumps in s~ries. In the deli very lines from each 

pump, wells for pH meter sensors (both pH electrode and temperature compensa

tor sensors) were installed (see Figure 2-4) and farther down the line sampling 

ports for the collection of individual samples for laboratory fluorescence 

analysis were installed. The ends of the hoses were then led overboard. 

Maintaining the prime of the hose array was a major problem. In 

addition to the previously mentioned features of the hose array, several 

valves and a vacuum gauge were in each line as well as a foot valve at the 
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Figure 2-4. Installation of the in-line pH sensors. 
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underwater end of each line. Each hose was primed prior to deployment 

of the hose array by pumping water through it and the foot valves kept the hoses 

filled while they were deployed. Cutoff valves installed before the fluorometers 

and after the sampling ports also helped in this respect. 

2. 3. 2 Performance of Towed Sampling Array System 

The hose array was towed at a speed of about 2 m/sec (4 knots) while 

transects were run. Pumps pulled water through the system at a rate dependent 

on the length of hose (i.e., at a rate dependent on the frictional loss in the 

hose). ·Typically, flow rates of about 15 liters/minute (4 gpm) were achieved, 

which translated to a lag time between intake of sample and fluorescence 

measurement of 34, 58, 92, and 104 seconds for the four levels. respectively. 

Lag times for the pH measurements taken farther along the hoses were 43, 

68, 103, and 113 seconds, respectively. 

Water velocity in the hoses was typically O. 7 to O. 9 m/ sec, which 

maintained a turbulent condition in the hoses and minimized smearing of 

the sample in the hoses. In tests made using fluorescent dye as a tracer 

with about 100 meters of hose, a step change in dye concentration took about 

15 seconds to be fully realized. This smearing, in effect, results in an 

averaging out ·Of small scale fluctuations in the collected samples and does not 

result in loss of significant information. 

2. 3. 3 Deployment of Towed Sampling Array System During 
Dispersion Measurements 

During the waste dispersion measurements, the towed sampling system 

was used in the following manner: the barge discharged waste while being 

towed on a constant heading, and transects across the waste wake, perpendicular 

to its axis, were conducted (see Figure 2-5). At the beginning and end of each 

of these transects, the Loran C coordinates of the ship's position were recorded 

along· with the elapsed time of the run. During the transects, fluorescence and 
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pH were measured continuously. At the signal to start a transect the data 

acquisition system (subsection 2. 6) was turned on and began recording data from 

the fluorometers and pH meters associated with each level at 5-second intervals. 

At the signal to end the transect, the acquisition system was turned off. 

The ship then turned around and began another transect. Surface water 

samples were collected during most of the transects in the most concentrated 

portion of the waste wake (determined visually) and analyzed for fluorescence 

and pH. In addition1 a single seawater sample from each level was collected 

from each transect for laboratory analysis of fluorescence as a Quality 

Assurance check on the continuous measurements. 

In the analysis of the waste transect data it was assumed that the 

gross orientation of the waste wake axis did not change over the course 

of a day. (Satellite imagery (Klemas, et al, 1976) typically shows little 

change in the overall waste orientation over periods of several hours. ) 

The direction of ship travel was then projected onto a track at right angles 

to the wake axis and the average ship's speed at this angle was used to 

determine the distance between data points (fluorescence or pH). 

2. 4 Fluorometric Measurements of Continuously Pumped Samples 

Fluorescence of the water pumped from each of the four sampling 

levels was measured continuously on each transect. Level 1 and level 3 

utilized Turner Design Model 10-005 Fluorometers with flow-through cuvettes 

and levels 2 and 4 utilized Turner Model 111 Fluorometers with flow-through 

doors. (Specifications for these instruments appear in Appendix 3.) Both 

these instruments measure the amount of Rhodamine WT in the sample 

by irradiating the sample with light at Rhodamine' s excitation wavelength 

and measuring the amount of light re-emitted at the dye's characteristic emis

sion wavelength. The intensity of this emitted light varies linearly with 

Rhodamine concentration over a broad range of values and is thus a direct 

measure of dye concentration. 
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Seawater was pumped continuously through each of the four fluorometers 

and fluorescence was recorded in an analog mode (on a four channel strip 

chart recorder) and in a digital mode (on a digital data acquisition system) 

during each transect. Continuous monitoring and scale adjustment of the 

fluorometers was necessary to obtain optimum concentration measurements 

and to advise bridge per~onnel of the movement of the waste at depth. 

The fluororrteters were calibrated in the laboratory before and after 

the dispersion study using Rhodamine WT solution diluted with seawater. 

Time constants of the fluorometers are typically 1 to 2 seconds. 

2. 5 Automatic pH Measurements of Continuously Pumped Samples 

pH measurements were made with in-line glass-reference electrodes 

and temperature sensors connected to automatically temperature compensa-

ted pH meters (Model 601A/Digital Ionalyzer, Orion Research, Inc., 

Cambridge, Massachusetts). pH response was calibrated using two buffered pH 

standards prepared in artificial seawater having ionic strength equal to that of 

seawater with a chlorinity of 19. 1 o /oo: a pH 4. 47 (at 2 5°C) acetate buffer and 

a pH 8. 22 (at 2 5°C), Tris buffer (Bates and Macaskill, 1975 ). Prior to the com

mencement of the day's sampling activities each electrode pair was calibrated 

to the pH values appropriate for the temperature of each standard. At the 

end of sampling activities, response of the electrode pair and pH meters to 

the buffered solution was recorded to allow a linear correction for variation 

of measured pH with time, in the event of significant drift. Instrumental 

pH drift with time was insignificant. 

pH measurements made with sensors placed in the hoses were recorded 

at 5-second intervals during each data transect. A 3-second time constant 

for pH measurement was determined in the laboratory using a pumping 

system similar to the one used in the field. Thus, the pH meters had time 
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constants not too different from the fluorometers and similar in effect to 

the smearing of the samples in the hoses. The net effect of these time 

constants was determined to be unimportant in the interpretation of the 

data. 

2. 6 Digital Data Acquisition System 

Fluorescence and pH information was recorded on a Metrodata Model 52 0 

digital data acquisition system during each of the data transects. Analog 

information from the fluorometers and the pH meters was digitized at 

5-second intervals and recorded on a 1 /4-inch magnetic tape cartridge. 

At each 5-second interval.four individual samples of fluorescence and pH 

from each of the four depth levels were recorded. The resultant tape was 

transcribed onto IBM computer compatible tape by the Metrodata Co. of 

Norman, Oklahoma.and used to produce the results shown in Section 3. 

Each data point shown in Section 3 or in Appendices 1 and 2 is an average 

of the four values recorded in each 5-second interval. 
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3. RESULTS OF THE DISPERSION STUDY 

3. 1 Conditions at the 106 Dump Site; 8 and 9 September 1976 

A grid of CTD stations was occupied on 8 September to obtain informa

tion on the density structure of the waters in the vicinity of the 106 dump 

site. This grid (Figure 1-1) was chosen_ to document the spatial variability 

of the density field and to obtain background fluorescence and pH samples 

from an area which may interact with the discharged waste. CTD casts 

were made to 2 00 meters, except at Station 1 where bottom depth was about 

90 meters. Background fluorescence, pH, and back-up salinity samples 

were collected from depths of 3, 28, and 98 meters on each CTD cast. 

Examination of the processed CTD data (Figures 3-1 through 3-9) 

collected within the dump site boundaries (Stations 3, 4, 5, and 8) reveals 

that a well-mixed surface layer existed in the upper 10 or 15 meters with a 

strong thermocline extending from 20 to 40 meters. The drop in tempera

ture associated with this change in depth was typically 6 or 7°C. A strong 

pycnocline between 15 and 60 meters was present as a result of the thermo

cline and a strong halocline between 20 and 60 meters. Typically, at (density) 

varied between about 23. 5 and 26. 3. Below the pycnocline, a gradual 

decrease in temperature and increase in salinity were observed, though 

several temperature inversions were present. Temperature inversions 

above the thermocline were also present at several of the stations. 
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Surface water:s to the west and south of the dump site were characteristic 

of continental shelf water with salinities of about 32. 7 ppt and temperatures 

of about 2 o0 c. To the east and north of the site. surface waters were closer 

to open ocean waters with salinities of about 34. 1 ppt and temperatures near 

22oc. Within the dump site, surface waters were in between these values 

and were more characteristic of slope water with salinities of 33 to 34 ppt 
. . 0 

and temperatures of 20 to 21 C. 

The seasonal thermocline (and pycnocline) was shallowest at Stations 1, 

2, and 9 (west and south shelf waters) and deepest at Stations 6 and 7 (east 
, 

and north ocean water). Thermocline (and pycnocline) depths within the dump 

site were in between those found to the west/south and those found to the 

east /north. 

Figure 3-10 shows the thermal structure of the upper 200 meters of 

water on 9 September during measurements made on transect 7 at 0846 EDT 

and on transect 30 at 1614 EDT (Figure 2-5). These plots indicate that a 

thermally well-mixed layer extended from the surface to about 20 meters. 

A strong thermocline extended from about 20 to 30 meters below the well-mixed 

layer with a temperature drop of about 6 to 8oc. A temperature inversion of 

about 3°c occurred at a depth of about 75 meters. 

Results of the temperature-salinity profiling indicate that level 1 

(5-meter depth) drew water from the well-mixed surface layer; level 2 

(14. 5-meter depth) drew water from the bottom of the well-mixed layer near 

the top of the thermocline/pycnocline; level 3 (29 meters) drew water from 

within the thermocline/pycnocline; and level 4 (47 meters) drew water from 

near the bottom of the pycnocline, below the thermocline. 

Analyses of the discrete seawater samples collected during the CTD 

survey on 8 September indicated the background levels of fluorescence and 

pH. In the well-mii.xed layer above the thermocline/pycnocline, background 

fluorescence was equivalent to about O. 04 ppb and pH was about 8. 20. 
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At 25 to 30 meters, within the thermocline/pycnocline, background 

fluorescence was still equivalent to about O. 04 ppb while pH was about 

8. 12. Below the thermocline/pycnocline, at about 100 meters, background 

fluorescence was unchanged while pH was about 8. 02. 

3. 2 Sea and Meteorological Conditions During the Waste 
Dispersion Study 

Sea conditions were calm with a slight swell from the south during 

the dispersion study on 9 September. Winds were light, 4 to 5 m/s. from 

the southeast. Skies were clear to partly cloudy with some haze, and air 

temperature was about 22oc. As mentioned previously, a strong thermocline I 

pycnocline was present, and conditions defined as worst case dispersion 

conditions were realized. 

Average current velocities over a 15-hour period (0515 to 2030) were 

observed with drogues suspended at depths of 5, 20, and 40 meters. In the 

well-mixed surface layer, currents of 19. 5 cm/sec at 204 degrees were 

observed during the survey. At the top of the thermocline, the 20-meter 

drogue saw currents indistinguishable from the 5-meter level, 19. 6 cm/sec 

at 205 degrees. Below the thermocline, but within the pycnocline (40 meters), 

average currents were 11. 3 cm/sec at 224 degrees. Figure 3-11 shows the 

location of the waste measurements at the beginning and end of the survey 

as well as the drogue tracks. From the positions of the transects through 

the waste wake (see also Figure 2:-5), the waste appeared to follow a track 

very similar to the 5- and 20-meter drogues. Obviously. very little vertical 

current shear was present in the well-mixed layer to a depth of at least 

20 meters. Below this level, current shear was present, as evidenced by the 

40- meter drogue track, but since the waste did not penetrate the thermocline / 

· pycnocline, this shear probably did not affect waste dispersl.on. 
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3. 3 Waste Dispersion Measurements with the 
Towed Sampling System 

Thirty-four transects across the waste wake were traversed on 

9 September with continuous fluorescence and pH measurements at four 

levels on each transect (Table 3-1). Two of the transects (24 and 25) en

countered no waste. and approximately 1. 5 hours elapsed before the waste 

was relocated. The results of the fluorescence and pH measurements are 

shown in Figures 3·-12 through 3-77, where facing figures show the measured 

dye concentration in ppb and the pH at the same locations. (The direction 

of travel across the wake is noted on each figure. ) About 16, 500 dye concen

tration and pH measurements were recorded during the survey and are plotted 

in these figures. The first transect began about 0722 EDT. immediately 

after the waste was released from the barge. The last transect ended about 

1836. 

The dyed waste wake was highly visible from its initial discharge throughout 

the day; at first it was a bright pink/ red color, and later a deeper and more 

diffuse red. No odors associated with the waste were noted during the survey. 

Table 3-2 shows a partial chemical analysis of the waste (C. Hopper, private 

communication). 

455 kg (1000 pounds) of Rhodamine WT 20% solution were added to each 

of two barge compartments. each containing about 2. 5 x 105 liters (66, 000 

gallons). This dilution resulted in a concentration of about 317 ppm dye. 

Laboratory experiments measuring the fluorescence of the dye /waste mixture 

over a range of concentrations indicate a time dependent decrease in fluores

cence due to interaction between the dye and the waste. From these experi

ments. it is estimated that the original 31 7 ppm dye concentration had 
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Table 3-1. Transects across the waste wake made during the 
dispersion study on 9. September 1976. 

Time (EDT) 
Transect 
Heading 

Transect Start End (0) Comments 

1 0722 0725 230 Waste detected at level 1 only 

2 0733 0737 078 Waste detected at levels 1 and 2 

3 0748 0752 220 Waste detected at levels 1 and 2 

4 0801 0804 074 Waste detected at levels 1 and 2 

5 0813 0819 220 Waste detected at levels 1 and 2 

6 . 0824 0832 057 Waste detected at levels 1 and 2 

7 0837 0847 223 Waste detected at levels 1 and 2 

8 0851 0900 055 Waste detected at levels 1 and 2 

9 0905 0914 228 Waste detected at levels 1 and 2 

10 0918 0925 042 Waste detected at levels 1 and 2 

11 0929 0936 231 Waste detected at levels 1 and 2 

12 0941 0948 039 Waste detected at levels 1 and 2 

13 0952 1001 231 Waste detected at levels 1, 2, and 3 

14 1005 1014 042 waste detected at levels 1. 2, and 3 

15 1017 1026 232 Waste detected at levels 1 and 2 

16 1030 1038 036 Waste detected at levels 1 and 2 

17 1041 1050 222 Waste detected at levels 1, 2, and 3 

18 1054 1105 008 Waste detected at levels 2 and 3 

19 1113 1128 232 Waste detected at levels 1 and 2 

20 1132 1144 032 Waste detected at levels 1 and 2 

21 1150 1204 238 Waste detected at levels 1 and 2 

22 1209 1224 005 Waste detected at level 1 only 

23 1230 1250 236 · Waste detected at levels 1 and 2 

24 1301 1324 030 No waste encountered 

25 1330 1347 087 No waste encountered 
Searcn patt~rn initiated 
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Table 3-1. Transects across the waste wake made during the 
dispersion study on 9 September 1976 (Cont. ). 

Time (EDT) 
Transect 
Heading 

Transect Start End (0) Comments 

26 1351 1445 192 Waste detected at level 1 only 

27 ·1447 1459 029 Waste detected at level 1 only 

28. 1513 1529 235 Waste detected at level 1 only 

29 1534 1548 036 · Waste detected at level 1 only 

30 1556 1614 234 Waste detected at level 1 only 

31 1620 1635 036 Waste detected at level 1 only 

32 1704 1722 141 Waste detected at level 1 only 
Transect was along the waste 

wake axis 

33 1745 1750 233 Transect began in the middle of 
the wake 

. Waste detected at level 1 only 

34 1755 1836 038 ·Waste detected at levels 1 and 2 
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fluorescence equivalent to 231 ppm in seawater at the time of the study. 

In the graphs, tables, and text the dye concentration in ppb is presented as 

measured, and is estimated to be about 2 7% lower than the dye concentration 

calculated from waste dilution. Values for the waste dilution, however, have 

been corrected for this effect, and represent the best estimate for actual 

dilution of the waste. Figure 3-78 is a graph of the percent fluorescence 

of the dye /waste mixture as a function of time. After the dye /waste mixture 

is diluted significantly with seawater, no further reduction in fluorescence 

takes place (as shown by the dotted line on the graph). 

Table 3-2. Chemical characteristics of Grasselli waste discharged 
9 September 1976. 

Waste Characteristics 

Specific Gravity 

pH 

Alkalinity (as CaC03) 

Waste Constituents 

Sodium sulfate 

Sodium hydroxide 

Total organic carbon (TOC) 

Methanol 

Rhodamine WT (included as TOC) 

Dimethylhydroxylamine 

Methyl amines 
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~Value 

1. 145 

13.2 

11,300 mg/l 

140, 000 ppm 

9, 300 ppm 

5, 400 ppm 

2, 250 ppm 

317 ppm 

75 ppm 

100 ppm 



Maximum measured dye concentration (or, equivalently, minimum waste 

dilution in seawater) for each data transect at each sampling level is pre

sented in Table 3-3. Surface values were collected as discrete samples and 

thus may not actually represent the highest waste concentrations, although 

they were collected from the most intensely colored part of the waste wake. 

Table 3-4 shows average dye concentration within the wake and estimated 

wake width for each transect. 

An examination of the plots shown in Figures 3-12 through 3-77 reveals 

the pattern of dispersion of barged waste from discharge until 11 hours later. 

Immediately after discharge (transects 1 and 2) the dye /waste wake was about 

30 meters wide, concentrated primarily at level 1 (5 meters). Maximum 

concentrations (minimum dilutions) of about 43 ppb (5, 400: 1 dilution) were 

observed with average concentrations estimated to be between 13 and 24 ppb. 

At level 2 (14. 5 meters), a maximum concentration of about 17 ppb (13, 600: 1 

dilution) and a narrower dye /waste wake were observed immediately un.der 

the level 1 wake. Average concentration at level 2 was about 7 ppb. No dye/ 

waste descended to levels 3 (29 meters) or 4 (47 meters) during this initial 

period. 

pH measurements during the first two transects (2 minutes and 

16 minutes after discharge) showed no effect of the waste release. In fact, 

none of the data collected throughout the day-long measurement program 

gave indication that the waste measurabiy affected seawater pH. 

Between 0 .. 2 5 hour and 1. 0 hour (transects 3, 4, and 5) the dye/ 

waste wake increased in width from about 50 meters to about 150 meters 

and became more equally distributed between levels 1 and 2. Maximum 

dye concentrations in level 1 dropped from about 34 ppb (6, 900: 1 dilution) 

to about 19 ppb (12, 000:1 dilution) with average concentration dropping from 

16 to 10 ppb. At level 2 maximum concentration increased from about 6 ppb 
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Table 3-3. Maximum dye concentration I minimum dilution observed on each transect. Surface values 
were obtained as discrete samples in the most highly visible part of the waste wake. Note 
that dilution shown assumes a 2 7% reduction in fluorescence due to quenching of dye 
fluorescence by the waste. 

Surface Level 1 Level 2 Level 3 

Time After Concentration Concentration Concentration Concentration 
Transect Dump (min) (ppb) Dilution (ppb) Dilution (ppb) Dilution (ppb) Dilution Level 4 

. 1 2 60.5 3. 8 x 10
3 

29. 2 7. 9 x 10
3 o.o o. 0 0 

2 16 17. 1 1.4x 10
4 

43.0 5. 4 x 10
3 

17. 0 1. 4 x 10
4 o. 0 0 

3 31 38. 1 6. l x 10
3 

33.5 6. 9 x 10
3 

5. 8 4. 0 x 10
4 o.o 0 

4 43 1. 68 1.4 x 10
5 

26. 2 8. 8 x 10
3 

13. 4 1. 7 x 10
4 o.o 0 

5 58 18. 6 1.2xl0
4 

19. 4 
. 4 

1. 2 x 10 11. 8 2. 0 x 10
4 o.o 0 

6 70 o. 69 . 3.4xl0
5 

14.6 1. 6 x 10
4 

13.2 I. 8 x 10
4 o.o 0 

7 85 1. 55 1. 5 x 10
5 

15. 9 1.5x 10
4 

13.8 1. 7 x 10
4 o. 0 0 

8 100· o. 0 12. 0 1. 9 x 10
4 

14. 8 1. 6 x 10
4 o.o 0 

9 110 0.63 3. 7 x 10
5 

12. 9 1. 8 x 10
4 

19. 0 1. 2 x 10
4 o. 0 0 

10 125 0.40 5. 8 x 10
5 

4.3 5. 4 x 10
4 

17.2 1.3xl0
4 o.o 0 

CA) 11 135 2. 5 9. 3 x 10
4 

18. 6 1. 2 x 10
4 

0.10 2. 3 x 106 0 
I 

1.4xl0
5 

3.3xl0
4 

1.3x10
4 

5. 8 x 10
6 N 12 145 1. 70 7. 1 17. 8 o. 04 0 

0 
7.0xl0

4 
2. 7 x 10

4 
1. 9 x 10

4 5. 1 x 106 
13 160 3.29 8.6 12. 0 0.45 0 

14 170 0.29 8. o x 10
5 

1. 61 1.4 x 10
5 

20.8 l.lxl0
4 

0.11 2. 1 x 10
6 

0 

15 185 . 2. 12 1.1x10
5 

3. 8 6. 1 x 10
4 

18. 0 1.3x10
4 o. 0 0 

16 195 o. 0 9. 9 
. 4 
2. 3 x 10 9.2 2. 5 x 10

4 o. 0 0 

17 210 3. 46 6. 7 x 10
4 

4.0 5.8xl0
4 

12.6 1. 8 x 10
4 

0.03 7.7x10
6 

0 

18 220 o. 0 4. 6 5.0x10
4 o. 07 3. 3 x 10

6 
0 

19 240 o. 10 2.3xl0
6 

1. 20 1. 9 x 105 
4. 8 4. 8 x 10

4 o. 0 0 

20 260 ·o. 51 4. 5 x 10
5 

13. 1 1. 8 x 10
4 

3. 8 6. 1 x 10
4 o.o 0 

21 280 1.22 1. 9 x 10
5 

3.8 6. 1 x 10
4 

8.9 2.6xl0
4 o. 0 0 

22 300 1. 43 1.6 x 10
5 

13. 4 1.7 x 10
4 o.o o. 0 0 

23 320 1. 49 1. 6 x 10
5 

11. 0 2.lxl0
4 

5.2 4 •. 5 x 10
4 o. 0 0 

24 350 o. 0 o. 0 o. 0 o. 0 0 

25 380 o. 0 o. 0 o.o o. 0 0 

26 425 o. 75 3. 1 x 10
5 

13. 4 1.7xl0
4 o. 0 o. 0 0 

27 460 o. 0 15. 5 1.5 x 10
4 o. 0 o. 0 0 

28 485 o. 25 9. 3 x 10
5 16. 3 I.4xI0

4 o.o o. 0 0 

29 505 0.99 2. 3 x 10
5 9. 5 2.4xI0

4 
0.0 o.o 0 

30 530 o. 97 2.4x10
5 15. 0 ~x 10 

4 o. 0 o. 0 0 



Table 3-3. 

Transect 

31 

32 

33 

34 

Maximum dye concentration/minimum dilution observed on each transect. Surface 
were obtained as discrete samples in the most highly visible part of the waste wake, 
that dilution shown assumes a 27% reduction in fluorescence due to quenching of dye 
fluorescence by the waste (Cont. ). 

Surface Level 1 'Level 2 Level 3 

Time After Concentration Concentration Concentration Concentration 
Dump (min) (ppb) Dilution (ppb) Diiution (ppb) Di.lUtion (ppb) DUut'i.on 

550 1. 20 1.9 x 10
5 

12. 9 1.8 x 104 o. 0 o. 0 

595 9. 1 2. 5 x 10
4 o. 0 o. 0 

630 7. 8 3. 0 x 10
4 o. 0 o. 0 

660 9. 5 2. 4 x 10
4 o. 16 1. 4 x 10

6 o. 0 

values 
Note 

·Level 4 

0 

0 

0 

0 



Table 3-4. Estimated average dye concentration and estimated waste 
wake width for each transect at each depth level. 

Level 1 Level 2 Level 3 Level 4 

Time After Avg Wake Avg Wake Avg Wake Avg 
Discharge Cone Average Width Cone. Average Width Cone Average Width Cone Average 

Transect (min) (ppb) Dilution (m) (ppb) Dilution (m) (ppb) Dilution (m) (ppb) Dilution 

01 2 13 17,800 25 

02 16 24 9,640 32 6.6 35, 060 29 

03 31 16 14,460 5~ 1. 9 121, 800 54 

04 43 14 16, 530 47 5. 0 46,280. 57 

05 58 9.8 23,610 183 3.8 60, 890 275 

06 70 9.2 25, 150 86 6. 3 36, 730 171 

07 85 6.3 36, 730 116 5. 9 39, 220 278 

Oil 100 6.3 36, 730 79 6. 0 38,570 174 

09 110 6. 0 38,570 93 10. 9 21,230 278 

10 125 2.0 115, 700 76 10.9 21,230 234 

11 135 1. 2 192, 800 72 9. 9 23,370 431 o. 04 5. 8xl06 84 

12 145 2. 8 82, 640 89 9.0 25, 710 236 0. 03 7.7x106 30 

13 160 2.8 82, 640 253 8. 0 28, 930 310 o. 20 l. 2xl06 46 

14 170 1. 1 210,400 59 8.8 26, 300 265. 

15 185 1. 8 128, 600 250 6.4 36,160 321 

16 195 1. 5 154,300 307 3. 6 64, 280 164 

17 210 1. 9 121,800 80 3.4 68,060 240 

18 220 I. 3 178, 000 103 

lU 240 o. 26 890, 000 116 2. 5 92,560 197 

20 260 5. 9 39,220 322 1. 4 165, 300 100 

21 . 280 l.'6 144,600 293 2. 8 82, 640 212 

22 300 6.0 38, 570 204 

23 320 3.3 70, 120 673 2. 8 82, 640 243 

24 350 

25 380 

26 425 3.8 60, 890 1129 

27 460 8. 6 26, 910 483 

28 485 7.6 30, 450 680 

.29 505 3. 1 74,650 727 

30 530 3.8 60,890 833 

31 550 3.3 70, 12 0 !l21 

32 595 5,0 

33 630 

34 660 1. 5 154,300 2085 o. 13 l. 8x106 279 
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,. 

(40, 000: 1 dilution) to about 13 ppb (17, 000: 1 dilution). Waste at level 2 was 

apparently influenced by slightly stronger currents than level 1 and moved 

slightly farther to the south. 

The dye /waste wake gradually dropped deeper into the water column 

over the next hour (2 hours after discharge - transects 6, 7, 8, and 9) until 

about 90% of the measured dye was found at level 2. The wake width grew 

from about 170 meters to about 300 meters at level 2, while at level 1 the 

wake remained about 100 meters wide. Maximum dye concentrations observed 

during the second hour of dispersion were of the order of 12 to 19 ppb 

(19, 000 to 12, 000: 1 dilution) at levels 1 and 2 with average dye concentrations 

of about 7 ppb at both levels. No dye /waste was observed at the lower levels 

and pH measurements did not indicate any deviation from ambient pH levels. 

Between 2 and 4 hours after discharge (transects 10 through 19) the 

dye /waste wake width increased only slightly, if at all. (It appears that 

transects 18 and 19 covered the end of the dyed wake and should not be viewed 

as representative of the wake in general. ) The major portion of the waste 

remained at level 2 (14. 5 meters) with smaller amounts seen at level 1 and 

very small amounts seen at level 3. Maximum and average concentrations 

of dye/waste at level 2 remained similar to those seen at the end of two hours, 

but at level 1 maximum concentrations dropped to between 2 and 10 ppb 

(> 100, 000: 1 to 23, 000: 1 dilution) and average concentration to about 2 ppb. Shear 

experienced by the wake after 4 hours appeared minimal with the waste 

observed at level 2 displaced only slightly southward of the waste at level 1. 

Over the next 4 hours, 4 to 8 hours after discharge (transects 2 O through 

27), the dye/waste was observed to be primarily in the upper level (5-meter 

depth). Whether the waste actually moved nearer the surface or we began 

measuring a piece of the waste wake which never sank to level 2 is not clear. 

Estimates of the total dye observed, however, indicate that we did not miss 

a significant fraction of the dye during these transects. 
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Transects 24 (not presented) and 25 (6 to 7 hours after discharge) did 

not encounter any dyed waste because. we had unknowingly moved too far to 

the northwest and had run off the end of the line segment. Once the waste 

was relocated on transect 2 6 (about 7 hours after waste discharge) we found 

dye only at level 1. 

Width of the waste wake increased from about 300 meters after 4 hours 

of dispersion to about 600 meters after 8 hours. Maximum dye concentration 

at level 1 was about 13 ppb (17, 000: 1 dilution) for most of the transects in this 

interval with average dye concentration across the transects of about 4 to 8 ppb. 

At level 2, maximum dye concentration during this interval was about 9 ppb 

(26, 000:1 dilution) and decreased to 0 ppb. 

Between 8 hours and 11 hours after waste discharge (transects 2 8 

through 34), width of the waste wake increased from 700 meters to about 

1300 meters with all of the dye observed at level 1. Maximum dye concen

tration decreased from a high of 16 ppb (14, 000: 1 dilution) seen; on transect 28, 

8 hours after the waste was released, to 9 ppb (25, 000:1 dilution) 11 hours 

after release. Average dye concentration was about 3 ppb in this interval. 

Change in the observed dye /waste wake width as a function of time 

after release and de·pth of measurement is shown in Figure 3-79. The lines 

on the figures are shown only to help follow the trends, not to attempt to 

define the rate of change of the wake width. The plot indicates fairly con

sistent trends in the dimensions of the diffusing waste and, as such, adds 

credence to the measurement results. The decrease in wake width observed 

at level 2 after 5 hours of dispersion does not represent a decreasing waste 

field, but rather reflects the fact that the center of gravity of the waste wake 

is closer to the surface. 
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Table 3-5 lists the computed amount of dye (gm/m) observed (corrected 

for decrease in dye fluorescence) on each transect. For subsurface layers 

these amounts were calculated assuming that the observed concentrations were 

representative of a uniform layer centered at a depth equal to that of the hose 

intake. Surface layer concentrations were calculated assuming that the single 

surface sample taken on each transect was from the most concentrated part 

of the waste. This concentration was compared to the maximum observed 

at level 1 and this ratio used to estimate the dye in the surface layer. 

Total dye observed on most transects was close to the amount released and 

there is little chance that a large part of the waste was missed entirely. 

(Transects l, 18 and 19 are exceptions. ) The assumptions used in calculating 

the amount of dye in each layer probably account for most of the scatter in 

these data. The mE~an value for all the transects, 21. 8 gm/ m, is close to 

the amount release<~ 16. 7 gm/m. Standard deviation of the calculated values 

is ±12 gm/m. 

Elevation of seawater pH by the addition of basic sodium sulfate waste 

was calculated from the alkalinity of the waste and the expression relating 

seawater alkalinity to seawater carbonate alkalinity (Stumm and Morgan, 1970). 

Alkalinity of the waste sample was determined titrimetrically to be 11, 300 mg/l 

(as calcium carbonate) (or 9, 030 mg/las sodium hydroxide). Alkalinity of 

the seawater was estimated from the specific alkalinity, O. 126 x 10-3 equivalents 

(chlorinity, 0 /oo)-Jl and average salinity of surface water at the time of the 

dump (Skirrow, 1975). Conditions for the calculated titration were as follows: 

20. 5°C; 33. 5 ° /oo salinity, and pH of 8. O. Figure 3-80 presents the calculated 

estimates of pH increase with waste concentration and corresponding Rhodamine 

dye concentration. 

Because of the relatively low alkalinity of the waste compared to the 

buffering capacity of carbonate-bicarbonate of seawater, about 200 ppm waste 

is needed to raise the background pH of 8. 0 to pH 8. 1. 2 00 ppm waste is 
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. Table 3-·5. Dye observed on each transect compared to total dye released • 

Note: Total dye discharged/meter of barge travel was about 23 gm/m; 
this is equivalent to about 17 gm/m measured dye due to 
quenching of the dye fluoresence by the waste. 

Total 
Calculated 

Transect Surface Level 1 Level 2 Level 3 Level 4 Dye (gm/m) -
1 1. 6 2.4 0 0 0 4. 0 

2 0.8 5. 8 2.3 0 0 8. 9 

3 2.4 6.4 1.2 0 0 10. 0 

4 o. 1 4.8 3. 4 0 0 8. 3 

5 4.3 13.4 12. 7 0 0 30.4 

6 o. 1 5.9 13. 0 0 0 19. 0 

7 0.2 5. 5 19. 7 0 0 '25. 4 

8 0 3. 7 12. 4 0 0 16. 1 

9 o. 1 4.1 36.3 0 0 40. 5 

10 0 1. 1 30. 5 0 0 31. 6 

11 0.6 51. 2 o. 1 0 51. 9 

12 0.2 1.9 25. 6 0 0 27. 7 

13 o. 7 5.4 29~ 9 o. 1 0 36. 1 

14 0 o. 5 28. 0 0 0 28. 5 

15 o. 6 3.4 24. 6 0 0 28. 6 

16 0 3.4 7. 5 0 0 10. 9 

17 0.3 1. 2 9. 9 0 0 11. 4 

18 0 0 1. 6 0 0 1. 6 

19 0 . o. 2 5. 9 0 0 6. 1 

20 0.2 14.2 1. 6 0 0 16. 0 

21 o. 4 3.5 7. 0 0 0 10. 9 

22 0.3 9.2 0 0 0 9.5 

23. o. 7 16.6 8.3 0 0 25.6 

24 
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Table 3-5. 

Note: 

Transect 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

Dye observed on each transect compared to total dye released 
(Cont. ). 

Total dye discharged/meter of barge travel was about 23 gm/m; 
this is equivalent to about 17 gm/m measured dye due to 
quenching of the dye fluorescence by the waste. 

Surface 

o. 6 

0 

0.2 

o. 6 

o. 5 

Level 1 Level 2 Level 3 

31. 8 0 0 

31. 0 0 0 

38.7 0 0 

17. 1 0 0 

24. 0 0 0 

25.7 0 

23.6 0.40 0 

Mean= 21.8 gm/m 

o- = ±12 gm/m 

Level 4 

0 

0 

0 

0 

0 

0 

0 

Total 
Calculated 
Dye (gm/m) 

32.4 

31. 0 

38. 9 

17. 7 

24.5 

25. 7 

24. 0 

equivalent to about 50 ppb Rhodamine dye. Since 50 ppb dye was near the maxi

mum measured value in the dispersion study, it is not surprising that measured 

pH showed no increase correlated with waste discharge. A pH increase of o. 1 pH 

unit would be a temporary phenomenon if surface waters were able to absorb 

atmospheric carbon dioxide which would lower pH to near its original value, 

over the period of a few days. 
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Figure 3-12. Dye concentration (ppb) at four levels on Transect 1. 
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Figure 3-13. pH at four levels on Transect 1. 
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Figure 3-14. Dye concentration (ppb} at .four levels on Transect 2. 
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Figure 3-15. pH at four levels on Transect 2. 
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Figure 3-16. Dye concentration (ppb) at four levels on Transect 3. 
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Figure 3-1 7. pH at four levels on Transect 3. 
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Figure 3-18. Dye concentration (ppb) at four levels on Transect 4. 
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Filgure 3-19. pH at four levels on Transect 4. 
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Figure 3-20. Dye concentration (ppb) at four levels on Transect 5. 
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Figure 3-21. pH at four levels on Transect 5. 
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Figure 3-22. Dye concentration (ppb) at four levels on Transect 6 .. 
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Figure 3-23. pH at four levels on Transect 6. 
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Figure 3-24. oYe concentration (ppb) at four levels.on Transect 7. 
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Figure 3-25. pH at four levels on Tmnsect 7. 
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Figure 3-26. Dye concentration (ppb) at four· levels on Transect 8. 
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Figure 3-27. pH at four levels on Transect 8. 
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Figure 3-28. Dye concentration (ppb) at four levels on Transect 9. 
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Figure 3-29. pH at four levels on Transect 9. 
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Figure 3-30. Dye concentration (ppb) at four levels on Transect 10. 
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Figure 3-31. pH at four levels on Transect 10. 
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Figure 3-32. Dye concentration (ppb) at four levels on Transect 11. 
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Figure 3-33. pH at four levels on Transect 11. 
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Figure 3-34. Dye concentration (ppb) at four levels on Transect 12. 
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Figure 3-35. · pH at four levels on Transect 12. 
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Figure 3-36. Dye concentration (ppb) at four levels on Transect 13. 
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Figure 3-37. pH at four levels on Transect 13. 
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. Figure 3-38. Dye concentration (ppb) at four levels on Transect 14. 
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Fii~ure 3-39. pH at four levels on Transect 14. 
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Figure 3-40 Dye concentration (ppb) at four levels on Transect 15. 
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Fi~~ure 3-41. pH at four levels on ·Transect 15. 
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Figure 3-42. Dye concentration (ppb} at four levels on Transect 16. 
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Figure 3-43. pH at four levels on Transect 16. 

3-59 



FL 
LEVEL 

FL 
LEVEL 2 

FL 

15.0 

7.5 

15.0 

15.0 

LEVEL 3 . 7 . 5 

. FL 
LEVEL 4 

0.0 

15.0 

7.5 

TRANSECT 17 --1 ... •SW 

0.0 1--~__,....-~~~~~""T"""~~-r-~--...,..,...~~-i-~~-' 
o.oo ao.oo 1so.oo 2110.00 320.00· 1400.00 14ao.oo 

DISTANCE CMtTERSl 

Figure 3-44. Dye concentration (ppb) at four levels on Transect 17. 
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Figure 3-45. pH at four levels on Transect 17. 
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Figure 3-46. Dye concentration (ppb) at four levels on Transect 18. 
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Figure 3-47. pH at four levels on Transect 18. 

3-63 



FL 
LEVEL 

FL 
LEVEL 2 

fl 
LEVEL 3 

FL 
LEVEL 4 

15.0 

7.5 

15.0 

7.5 

o.o 

15.0 

7.S 

0.0 

15.0 

7.5 

0.0 
o.oo 

TRANSECT 19 -----~· SW 

f\ 

32.00 61&.00 96.00 128.00 160.00 192.00 
0 I STANCE (METERS) • 10 I 

Figure 3-48. Dye concentration (ppb) at four levels on Transect 19. 
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Figure 3-49. pH at four levels on Transect 19. 
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Figure 3-50. Dye concentration (ppb) at four levels on Transect 20. 
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Figure 3-51. pH at four levels on Transect 20. 
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. Figure 3-52. Dye concentration (ppb) at four levels on Transect 21. 
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Figure 3-53. pH at four levels on Transect 21. 
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Figure 3-54 •. Dye concentration (ppb) at four levels on Transect 22. 
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Figure 3-55. pH at four levels on Transect 22. 
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Figure 3-56. Dye concentration (ppb) at four levels on Transect 23. 
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Figure 3-57. pH at four levels on Transect 23. 
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Figure 3-58. Dye concentration (ppb) at four levels on Transect 25. 
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Figure 3-59. pH at four levels on Transect 25. 
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Figure 3-60. Dye concentration (ppb) at four levels on Transect 26. 
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Figure 3-61. pH at four levels on Transect 26. 
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Figure 3-62. Dye concentration (ppb) at four levels on T~ansect 27. 
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Figure 3-63. pH at four levels on Transect 27. 
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Figure 3-64. Dye concentration (ppb) at four levels on Transect 28. 
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Figure 3-65. pH at four levels on Transect 28. 
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Figure 3-66. · Dye concentration (ppb) at four levels on Transect 29. 
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Figure 3-67. pH at four levels on Transect 29. 
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Figure 3-68. Dye concentration (ppb) at four levels on Transect 30. 
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Fii~ure 3-69. pH at four levels on Transect 30. 
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Figure 3-70. Dye concentration (ppb) at four levels on Transect 31. 
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Fi1~ure 3-71. pH at four levels on Transect 31. 
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Figure 3-72. Dye concentration (ppb) at four levels on Transect 32. 
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Figure 3-73. pH at four levels on Transect 32. 
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Figure 3-74. Dye concentration (ppb) at four levels on Transect 33. 
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Figure 3-75. RH at four levels on Transect 33. 
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Figure 3-76. Dye concentration (ppb} at four levels on Transect 34. 
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Figure 3-77. pH at four levels on Transect 34. 
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Figure 3-78. Decay of fluorescence of the dye/waste mixture as a function of time. 
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Figure 3-79. Dye/waste wake width as a function of time after discharge at levels 1 and 2. 
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Figure 3-80. Calculated elevation of seawater pH by the addition 
of basic sodium sulfate waste. 
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4. SUMMAHY OF OBSERVATIONS MADE IN THE WAKE OF 
BARGE DISCHARGING ALKALINE WASTE AT SEA 

Temperature, Salinity, and Depth Measurements 

Results of the CTD survey in the dump site area on 8 September 

indicate a well-mixed surface layer down to a depth of 15 to 20 meters 

with a strong thermocline extending from about 20 to 40 meters. The 

associated pycnocline extends to about 60 meters due to a strong halocline 

between 20 and 60 meters. XBT measurements made on 9 September at the 

site of the dispersion survey show a well-defined thermocline between the 

20- and 30-meter depths. Surface water properties within the dump site 

boundaries appear characteristic of continental slope waters. Waters (near 

the surface) to the west and south of the dump site are more characteristic 

of continental shelf waters while waters to the east and north are more 

characteristic of the open ocean. 

Sea and Meteorological Conditions Observed During the 
Dispersion Study 

Sea conditions were calm on 9 September at the 106 dump site. 

Winds were light, 4 to 5 m/sec, from the southeast and skies were partly 

cloudy. Average currents over the 15-hour measurement period were about 

20 cm/sec at 205° in the well-mixed layer, down to 20-meter depth. At 

40 meters, below the thermocline but within the pycnocline, average currents 

were about 11 cm/sec at about 2250. 
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Waste Dispersion Measurements 

Measurements of the dye /waste concentration and associated pH in 

the wake of a barge discharging waste at sea were successfully accomplished 

using a continuous sampling system. The waste was tracked from the time 

of its initial discharge for a period of 11 hours. The dispersion of the waste 

was monitored at 4 levels on a total of 34 transects through the waste wake. 

The waste was confined to the well-mixed surface layer, above the 

thermocline/pycnocline (levels 1 and 2). Minimum initial dilution of the 

waste was observed to be about 5, 000 to 8, 000:1. · Minimum dilution increased 

to between 7, 000 to 12, 000:1 after 1 hour and 12, 000 to 18, 000:1 after 2 hours. 

Beyond 2 hours, minimum dilution seen on each transect varied over a wider 

range; after 11 hours minimum dilution had increased slightly to 15, 000 to 

30, 000:1. 

Average waste dilution at level 1 during the first hour after discharge 

varied between 10, 000:1 and 20, 000:1. This value increased. to about 40, 000:1 

after 2 hours. Beyond 2 hours after discharge, average dilution was quite 

variable at level 1, typically between 30, 000: 1 and 100, 000:1. Much of the 

variability appears related to the vertical position of the waste rather than 

variability in the horizontal waste dispersion. At level 2, average dilution 

was about 50, 000:1 during the first hour after discharge and decreased to 

about 20, 000:1 after 2 hours. Between 2 and 5 hours average dilution gradually 

increased to about 100, 000:1 after which time very little waste was detected 

at this level. 

The width of the diffusing waste wake showed a more continuous 

increase. Initially, the wake was about 35 meters wide. This increased 

to about 300 meters after 2 hours and to about 600 meters after B hours. 

Eleven hours after re.lease, a wake width of about 1, 000 meters was observed • 
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DP.pth of the waste wake varied within the well-mixed layer. During 

the first hour, most of the waste was observed at level 1 (5 meters). After 

the first hour, until about 4 hours after release, the majority of the waste 

was observed at level 2 (14. 5 meters). Between 4 hours and 11 hours after 

discharge most of the waste was again observed at level 1. 

The waste field was observed in its entirety for most or all of the 

. 11-hour measuremient period. Little or no current shear in the well-mixed' 

layer was observed. nor was dye at different levels observed to have diverged. 

In addition, total amounts ofqye observed remained consistent with total dye 

released on most of the data transects. 

Seawater pH was monitored on each of the data transects, but data did 

not indicate an increase above ambient pH levels;. 
. . . . . . . 

Rates of dispersion determined in this study compare well with previous 

studies. Ketchum and Ford (1952) measured dispersion of barged waste 

. under conditions similar to those seen in this study and found dilutions of 

about 1, 000: 1 after 1 minute, 2, 000: 1 after 4 minutes, and 10, 000:1 to 

20, 000: 1 after 1 to 4 hours. Ball and Reynolds (1974) in another similar 

study found dilutions of 1, 600: 1 after O. 5 minute, 8, 000: 1 after 40 minutes, 

25, 000:1 after 2 hours 20 minutes, and 42, 000:1 after about 7 hours. Our 

results indicate dilutions similar to these. Ball and Reynolds, and Ketchum 

and Ford obtained their estimates from near surface water by visually sampling 

· the least dilute portion of the waste. Other studies performed by Hood (1961 

and 1962 ), Ketchum and Ford (1952 ), and Ball and Reynolds (1974) showed 

somewhat analogo11s results, but due to differing discharge characteristics 

are not directly comparable with. results obtained here • 

. In anolher study conducted by EG&G (1976) for acid waste dispersion 

behind a barge duzriping at rates similar.to those employed in this study, 
. . . . . 

initial dilution behind t~e barge of the order of 5, 000: 1 and typical dilu-

tions after 4 hours· of the order of 100, 000: 1 were observed. Eight hours after 
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release, typical dilutions were of the order of 200, 000:1. These values 

· are higher than those obser.ved in this study and may have been the result 

of increased vertical mixing due to higher wiiids and rougher sea conditions 

which prevailed during the earlier ·study. 

In those previous studies pH differed significantly from background only 

during the first several hours. · Typically, .pH values of less than 7 (for acid 

was~es) were seen only in the first one-half hour after discharge with a gradual 

return to ambient over the next 1 to 4 hours. These results differ markedly 

from the present results since no pH data different from ·ambient were observed 

in this study. 
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APPENDIX 1 

DYE CONCENTRATION MEASUREMENTS OBTAINED 
9 SEPTEMBER 1976 

The following tables present results of the dye concentration measure

ments in ppb obtained 9 September 1976. The values are presented relative 

to time within a transect so that they can be compared directly with the pH 

values found in Appendix 2. 
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Table Al-1. Dye concentration seen in discrete samples obtained 
during each data transect. 

Note: Surface samples were obtained in the most highly visible part 
of the waste wake. 

Surface Level 1 Level 2 Level 3 Level 4 
Transect (ppb) (ppb) (ppb) (ppb) (ppb) 

1 60.5 0.84 o. 0 o. 0 o. 0 

2 17. 1 1. 23 9.2 o. 0 o. 0 

3 38. 1 24.5 o. 0 o.o o.o 
4 1. 68 23.9 6. 7 o. 0 o. 0 

5 18. 6 7.5 0.08 o. 0 o. 0 

6 o. 69 13.6 11. 2 o. 0 o. 0 

7 1. 55 11. 5 13.0 o. 0 o. 0 

8 o. 0 6. 0 7. 0 o. 0 o. 0 

9 0.63 8.8 3.44 o. 0 o. 0 

10 0.40 1. 08 o. 86 o. 0 o. 0 

11 - 1. 22 2.05 o. 0 o. 0 

12 1. 70 1. 10 8.8 o. 0 o.o 
13 3.29 1. 10 6.3 o. 0 o. 0 

14 o. 29 1. 79 4.88· o. 06 o. 0 

15 2. 12 1. 88 5. 80 o. 0 o. 0 

16 o. 0 0.88 4.71 o. 0 o. 0 

17 3.46 2.64 5.40 o. 04 o. 0 

18 - o. 0 1. 75 o. 06 o. 0 

19 0.10 o. 20 o. 67 o. 0 o. 0 

20 o. 51 - 1. 86 o. 0 o. 0 

21 1. 22 2.33 o. 06 o. 0 o. 0 

22 1.43 11. 2 o. 03 o. 0 o. 0 

23 1. 49 - - - -
24 - - - - -
25 - - - - -
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Table Al-1. .[!ye concentration seen in discrete samples obtained 
during each data transect. (Cont'd) 

Note: Surface samples were obtained in the most highly visible part 
of the waste wake. 

Surface Level 1 Level 2 Level 3 Level 4 
Transect (ppb) (ppb) (ppb} (ppb} (ppb) 

26 o. 75. 3.60 o. 0 o. 0 o. 0 
o. 03 

27 o. 0 11. 9 o. 0 o. 0 o. 0 

28 0.25 10. 2 o. 0 o. 0 o. 0 

29 0.99 3.48 o. 0 o. 0 o. 0 

30 0.97 11. 2 o. 0 o. 0 o. 0 

31 1. 20. 7.6 o. 0 o. 0 o. 0 
1. 25 

32 1. 05, 6. 5. o. 0 - -
o. 68, 7. 6, 
o. 42 2.74 

33 - - - -
34 7. 7 o. 0 o. 0 o. 0 
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TRAFSECT 1 

TIME LEVEL 1 LEVEL '2 LEVEL 3 LEVEL 4 
HR MN SEC PL PL PL FL 

1 22 26 •••••• •••••• • ••••• 0.06 
7 22 31 •••••• •••••• • ••••• 0.06 
7 22 36 •••••• •••••• ****** 0.03 
1 22 41 •••••• ****** o.o o.o 
1 22 46 •••••• •••••• o.o o.o 
1 22 51 •••••• • •••••• 0.0 o.o 
1 22 56 •••••• •••••• 0.0 0.02 
1 23 1 •••••• •••••• o.o o.o 
1 23 6 •••••• •••••• o.o o.o 
7 23 11 •••••• o.o o.o 0.11 
7 23 16 •••••• o.o o.o 0.08 
1 23 21 •••••• o.o o.o 0 .03· 
1 23 26 •••••• o.o o.o o.o 
1 23 31 •••••• o.o o.o o.o 
7 23 36 o.o o.o o.o o.o 
1 23 41 28.59 o.o o.o o.o 
7 23 46 13.54 o.o o.o o.o 
1 23 51 0.21 o.o o.o 0.03 
1 23 56 4.73 o.o o.o 0 .06 
7 24 1 15 .69 o.o o.o 0.06 
7 24 6 0.0 o.o o.o 0.03 
7 24 11 o.o o.o o.o 0.03 
7 24 16 0.0 o.o o.o o.o 
7 24 21 o.o o.o o.o 0 .03 
7 24 26 o.o o.o 0.0 0.03 
1 24 31 o.o o.o o.o 0.02 
7 24 36 o.o o.o o.o •••••• 
7 24 41 o.o o.o o.o •••••• 
7 24 46 o.o o.o o.o •••••• 
7 24 51 o.o o.o •••••• • ••••• 
7 24 56 o.o o.o •••••• •••••• 
1 25 1 o.o o.o •••••• •••••• 
7 25 6 o.o o.o •••••• •••••• 
7 25 11 o.o o.o •••••• • ••••• 
7 25 16 o.o o.o •••••• • ••••• 
7 25 21 o.o •••••• • ••••• • ••••• 
7 25 26 o.o •••••• •••••• • ••••• 
7 25 31 o.o •••••• • ••••• • ••••• 
7 25 36 o.o •••••• • ••••• •••••• 
7 25 41 o.o •••••• • ••••• • ••••• 
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TRANSECT 2 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

7 33 11 •••••• •••••• •••••• -0.03 
7 33 16 •••••• •••••• •••••• 0.03 
7 33 21 •••••• •••••• •••••• o.o 
7 33 26 •••••• •••••• o.o 0.13 
7 33 31 •••••• •••••• o.o 0.06 
7 33 36 •••••• •••••• o.o o.o 
7 33 41 •••••• •••••• o.o o.o 
7 33 46 •••••• •••••• o.o 0.06 
7 33 51 •••••• •••••• o.o 0.05 
7 33 56 •••••• -0.07 o.o o.o 
1 34 1 •••••• -0.04 o.o 0.06 
7 34 6 •••••• -0.07 o.o o.o 
7 34 11 •••••• o.o o.o 0 .10 
1 34 16 •••••• -0.01 o.o 0.05 
1 34 21 o.o o.o o.o 0.06 
7 34 26 o.o o.o o.o 0.03 
7 34 31 o.o o.o 0.0 0.06 
7 34 36 0.0 -0.07 o.o o.o 
7 34 41 o.o -0.04 o.o o.o 
7 34 46 o.o -0.07 o.o 0.06 
1 34 51 o.o -0.04 o.o o.o 
7 34 56 o.o o.o o.o 0.06 
7 35 16 o.o -0.02 o.o 0.06 
1 35 21 o.o o.o o.o 0.03 
7 35 26 o.o o.o o.o 0.03 
7 35 31 0.43 o.o o.o 0.06 
7 35 36 7.52 •••••• 0.0 o.o 
7 35 41 2.58 •••••• o.o o.o 
7 35 46 31.82 •••••• o.o 0.0 
7 35 51 37.19 •••••• o.o o.o 
7 35 56 25.80 •••••• o.o 0 .03 
7 36 1 42.57 16.00 o.o 0.03 
7 36 6 31.60 10.40 o.o o.o 
7 36 11 29.56 0.70 o.o •••••• 
7 36 16 23.00 0.20 o.o •••••• 
7 36 21 32.46 0.05 o.o •••••• 
7 36 26 o.o o.o •••••• • ••••• 
7 36 31 o.o o.o •••••• • ••••• 
7 36 36 o.o o.o •••••• • ••••• 
1 36 41 0.0 0.0 •••••• • ••••• 
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TRANSECT 2 

TiftE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL ~ 

HR ftN SEC PL FL FL FL 

7 36 q6 o.o o.o •••••• ·~···· 7 36 51 o.o o.o •••••• •••••• 
7 36 56 o.o •••••• • ••••• •••••• 
7 31 1 o.o •••••• • ••••• •••••• 
7 37 6 o.o •••••• • ••••• •••••• 
1 37 11 o.o •••••• •••••• •••••• 
7 37 16 o.o •••••• • ••••• • ••••• 
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TRANSECT 3 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

7 48 1 •••••• •••••• •••••• o.o 
7 48 6 •••••• •••••• •••••• 0.03 
7 48 11 •••••• •••••• •••••• 0.06 
7 48 16 •••••• •••••• o~o o.o 
7 48 21 •••••• •••••• o.o -0.03 
7 48 26 •••••• •••••• o.o 0.06 
7 48 31 •••••• •••••• o.o 0.03 
7 48 36 •••••• •••••• o.o o.o 
7 48 41 •••••• •••••• o.o o.o 
7 q9 46 •••••• o.o o.o 0.03 
7 48 51 •••••• o.o o.o 0.06 
7 48 56 •••••• o.o o.o 0.0 
7 49 1 •••••• o.o o.o o.o 
7 49 6 •••••• o.o o.o 0 .06 
7 49 11 o.o o.o o.o 0.06 
7 49 16 o.o o.o 0.0 0.02 
7 49 21 0.05 o.o o.o 
7 49 26 o.o o.o o.o 0.06 
7 49 31 o.o o.o 0.0 0.08 
7 49 36 o.o o.o o.o 0.06 
7 49 41 o.o o.o o.o 0.06 
7 49 46 o.o 0.05 0.0 0.0 
7 49 51 0.64 o.o 0.0 -0.05 
7 49 56 0.86 o.o o.o o.o 
7 50 1 9.24 o.o 0.0 o.o 
7 50 6 22.04 o.o 0.0 -0 .06 
7 50 11 28.59 o.o o.o 0.02 
7 50 16 26.01 o.o 0.0 0.03 
7 50 21 26.66 o.o o.o 0.03 
7 50 26 .29.02 o.o o.o 0.06 
7 50 31 31.82 o.o o.o o.o 
7 50 36 30.31 4.10 o.o 0 .03 

.7 50 41 27.30 4.30 o.o 0.06 
7 50 46 12.25 4.80 o.o 0.0 
7 50 51 3.65 3.40 o.o -0.03 
7 50 56 1.07 0.90 o.o 0 .03 
7 51 1 o.o 1.40 o.o o.o 
7 51 6 0.0 1.70 o.o 0.10 
7 51 11 o.o •••••• o.o -0.03 
7 51 16 o.o •••••• o.o o.o 
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TRANSECT 3 

TiftE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR HN SEC FL FL FL FL 

7 51 21 o.o •••••• o.o 0.06 
7 51 26 o.o 0.07 o.o ****** 
7 51 31 o.o 0.06 o.o •••••• 
7 51 36 o.o o.o o.o •••••• 
7 51 41 o.o 0.48 •••••• •••••• 
7 51 46 o.o o.o •••••• •••••• 
7 51 51 o.o -0.07 •••••• •••••• 
7 51 56 o.o -0.04 ****** ****** 7 52 1 o.o -0.07 •••••• •••••• 
7 52 6 o.o o.o ****** ****** 
7 52 11 o.o •••••• • ••••• •••••• 
1 52 16 o.o •••••• ****** ****** 
7 52 21 o.o •••••• ****** ****** 
7 52 26 o.o ****** •••••• ****** 
7 52 31 o.o •••••• • ••••• •••••• 
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TRANSECT 4 

Til!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL Fl 

8 0 1 it:••••• •••••• • ••••• 0.0 
8 0 6 ........ •••••• • ••••• 0.06 
8 0 11 ~······ •••••• •••••• 0.03 
8 0 16 ~~····· •••••• o.o o.o 
8 0 21 ~~····· •••••• 0.0 0 .o 
8 0 26 ·~····· •••••• o.o o.o 
B 0 31 ****** ****** o.o o.o 
8 0 36 ........ •••••• o.o o.o 
8 0 41 ........ •••••• 0.0 0.03 
8 0 46 , ...... -0.07 o.o 0.05 
8 0 51 •••••• -0.07 o.o 0.06 
8 0 56 •••••• -0.07 o.o 0.03 
8 1 1 •••••• -0.07 o.o 0.06 
8 1 6 •••••• -0.07 o.o 0.03 
8 1 11 o.o -0.07 o.o 0.03 
8 1 16 0.0 1.15 0.0 -0.03 
8 1 21 o.o 3.09 o.o 0.06 
8 1 26 o.o 3.76. o.o 0 .05 
8 1 31 o.o 1.55 o.o 0.06 
8 1 36 o.o 1.57 o.o 0.06 
8 1 41 o.o 3.22 o.o o.o 
8 1 46 o.o 3.22 o.o 0.03 
8 1 51 0.0 4.55 o.o 0.03 
8 1 56 o.o •••••• o.o 0.05 
8 2 , o.o •••••• o.o 0.06 
8 2 6 4.51 •••••• o.o o.o 
8 2 11 12.68 3.80 0.0 0.05 
8 2 16 12.04 5.90 o.o 0.03 
8 2 21 21.28 13.20 o.o o.o 
8 2 26 25.80 11.20 o.o 0.03 
8 2 31 24.08 9.20 o.o 0.06 
8 2 36 19.78 2.20 o.o 0.06 
8 2 41 18.27 o.o o.o 0.03 
8 2 46 21.61 o.o o.o -o .o 3 
8 2 51 16.77 o.o o.o 0.03 
8 2 56 4.30 0.10 o.o o.o 
8 3 1 6.23 o.o o.o 0.06 
8 3 6 4.30 o.o o.o 0.03 
8 3 11 0.64 o·.o o.o 0.06 
8 3 16 o.o o.o 0.0 •••••• 
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TRANSECT 4 

I 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC FL FL FL FL 

8 3 21 o.o o.o o.o •**-••• 
8 3 26 o.o o.o o.o •••••• 
8 . 3 31 o.o o.o •••••• •••••• 
8 3 36 o.o o.o ****** •••••• 
8 3 41 o.o o.o ****** •••••• 
8 3 46 o.o o.o ****** •••••• 
8 3 51 o.o o.o •••••• •••••• 
8 3 56 o.o o.o •••••• •••••• 
8 4 1 o.o •••••• • ••••• •••••• 
8 4 6 o.o •••••• • ••••• •••••• 
8 4 11 o.o •••••• • ••••• •••••• 
8 4 16 o.o •••••• • ••••• •••••• 
8 4 21 . o.o •••••• • ••••• •••••• 
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TRANSECT 5 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

8 13 36 , ...... •••••• • ••••• o.o 
8 13 41 •••••• •••••• ****** 0 .10 
8 13 46 ****** ****** ****** o.o 
8 13 51 •••••• ****** o.o o.o 
8 · 13 56 •••••• •••••• o.o 0.0 
8 14 1 •••••• ****** o.o 0.03 
8 14 6 ****** ****** o.o o.o 
8 14 11 ****** ****** o.o o.o 
8 14 16 ****** •••••• o.o 0.03 
8 14 21 ****** o.o o.o 0.06 
8 14 26 •••••• o.o o.o o.o 
8 14 31 ****** o.o o.o 0.06 
8 14 36 •••••• o.o o.o -0.02 
8 14 41 ****** o.o o.o 0.03 
8 14 46 o.o o.o o.o 0.0 
8 14 51 o.o o.o o.o 0.0 
8 14 56 o.o o.o o.o -0.03 
8 15 1 0.0 o.o o.o -0.03 
8 15 6 o.o o.o o.o o.o 
8 15 11 0.0 o.o o.o o.o 
8 15 16 o.o o.o 0.0 0.06 
8 15 21 o.o o.o o.o -0.03 
8 15 26 o.o o.o o.o o.o 
8 15 31 o.o o.o o.o 0 .o 3 
8 15 36 o.o o.o o.o o.o 
8 15 41 o.o o.o 0.0 0.03 
8 15 46 0.64 o.o o.o 0.02 
8 15 51 7.63 o.o o.o 0.02 
8 15 56 6.88 o.o o.o o.o 
8 16 1 9.46 o.o o.o o.o 
8 16 6 15.91 o.o o.o o.o 
8 16 11 17.20 o.o o.o 0.03 
8 16 16 18.49 0.05 o.o 0.03 
8 16 21 18.49 0.20 o.o o.o 
8 16 26 18.92 0.20 o.o 0.06 
8 16 31 15.69 o.o o.o o.o 
8 16 36 12.47 o.o o.o 0.02 
8 16 41 4.94 o.o o.o o.o 
8 16 46 3.65 0.20 o.o 0.03 
8 16 51 3.22 1.10 o.o 0.06 
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TRANSECT 5 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
RR Kl SEC FL FL FL FL 

8 16 56 1.50 0.60 o.o o.o 
8 17 1 0.86 0.60 o.o o.o 
8 17 6 o.o 2.45 o.o 0.03 
8 17 11 o.o 5.50 o.o 0.06 
8 17 16 o.o 8.60 c.o o.o 
8 17 21 o.o 11.80 o.o 
8 17 26 0.0 8.30 (:. 0 0.06 
8 17 41. o.o 7.20 o.o 0.03 
8 17 46 o.o 9.30 -0.02 0.03 
8 17 51 o.o 9.40 -0.01 o.o 
8 17 56 o.o 7.80 -0.01 0.03 
8 18 1 o.o 8 .so . -0.02 o.o 
8 18 6 o.o 6.65 -0.02 o.o 
8 18 11 o.o 2.30 -0.02 o.o 
8 18 16 o.o 1.10 -0.02 o.o 
8 18 21 o.o 0.40 -0.02 0.03 
8 18 26 o.o o.o -0.02 o.o 
8 18 31 o.o o.o -0.02 •••••• 
8 18 36 o.o o.o -0.02 •••••• 
8 18 41 o.o o.o -0.02 •••••• 
8 18 46 o.o o.o •••••• •••••• 
8 18 51 o.o o.o •••••• •••••• 
8 18 56 o.o o.o •••••• •••••• 
8 19 1 o.o o.o •••••• •••••• 
8 19 6 o.o o.o •••••• •••••• 
8 19 11 o.o o.o •••••• • ••••• 
8 19 16 o.o •••••• • ••••• •••••• 
8 19 21 o.o •••••• • ••••• • ••••• 
8 19 26 o.o •••••• • ••••• • ••••• 
8 19 31 o.o •••••• •••••• • ••••• 
8 19 36 o.o •••••• •••••• • ••••• 
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TRANSECT 6 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL FL 

8 24 11 •••••• •••••• • ••••• c.o 
8 24 16 •••••• •••••• •••••• o.o 
8 24 21 •••••• •••••• ****** 0 .03 
8 24 26 •••••• •••••• -0.02 0.06 
8 24 31 •••••• •••••• -0.02 o.o 
8 24 36 ****** •••••• -0.02 o.o 
8 24 41 •••••• •••••• -0.02 o.o 
8 24 46 ****** •••••• -0.02 0.0 
8 24 51 •••••• •••••• -o .02 o.o 
8 24 56 •••••• o.o -0.02 0.06 
8 25 1 •••••• 0.0 -0.02 0.03 
8 25 6 •••••• o.o -:0.02 o.o 
8 25 11 •••••• 0.0 -0.02 o.o 
8 25 16 •••••• o.o -0.02 0.06 
8 25 21 o.o o.o -0.02 0.03 
8 25 26 o.o o.o -0.02 0.03 
8 25 31 o.o o.o -0.02 o.o 
8 25 36 o.o o.o -0.01 0.06 
8 25 41 o.o 0 .o . -o .02 0.03 
8 25 46 o.o o.o -0.02 o.o 
8 25 51 o.o o.o -0.02 0 .03 
8 25 56 o.o o.o -0.02 o.o 
8 26 1 o.o o.o -0.02 0.03 
8 26 6 o.o o.o -0.02 o.o 
8 26 11 o.o o.o -0.02 o.o 
8 26 16 o.o o.o -0.02 0 .o 
8 26 21 0.0 0.0 -0.02 o.o 
8 26 26 o.o o.o -0.01 o.o 
8 26 31 o.o o.o -0.02 0.03 
8 26 36 o.o o.o -0.02 o.o 
8 26 41 o.o o.o -0.02 0 .03 
8 26 46 0.0 o.o -0.02 0.02 
8 26 51 o.o o.o -0.02 -0.03 
8 26 56 o.o o.o -0.02 o.o 
8 27 1 0.0 o.o -0.02 o.o 
8 27 6 o.o o.o -0.02 o.o 
8 27 11 o.o o.o -0.02 0.03 
8 27 16 o.o o.o -0.02 o.o 
8 27 21 0.0 o.o -0.02 0.03 
8 27 26 o.o o.o -0.02 o.o 
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TRANSECT 6 

TI!'!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

e 27 31 o.o o.o -o .02 C.06 
e 27 36 o.o o.o -0.02 0.06 
8 27 41 o.o o.o -0.02 o.o 
8 27 46 o.o o.o -0.01 0.06 
8 27 51 o.o o.o -0.02 0.05 
8 27 56 o.o o.o -0.02 -0.02 
8 28 1 o.o o.o -0.02 o.o 
8 28 6 0.0 o.o -0.02 0 .03 
8 28 11 o.o o.o -0.01 o.o 
8 28 16 . 0.0 o.o -0.02 0.03 
8 28 21 o.o o.o -0.02 0.03 
e 28 26 o.o o.o -0.02 0.06 
8 28 31 o.o o.o -0.01 o.o 
8 28 36 o.o o.o -0.01 0.03 
8 28 41 o.o o.o -0.01 o.o 
8 28 46 o.o o.o -0.01 o.o 
8 28 51 o.o o.o -0.01 o.o 
8 28 56 o '."o o.o -0.01 o.o 
8 29 1 o.o o.o -0.02 . 0 .03 
8 29 6 0.0 0.0 -0.01 o.o 
8 29 11 o.o o.o -0.02 o.o 
8 29 16 o.o o.o -0.01 0.03 
8 29 21 o.o o.o -o. 01 ·. 0.05 
8 29 26 o.o ****** -0.02 0.13 
8 29 31 o.o •••••• -0.01 0.0 
8 29 36 o.o •••••• -0.01 0.02 
8 29 41 o.o •••••• -0.02 0.06 
8 29 46 o.o 7.00 -0.02 o.o 
8 29 51 o.o 8.25 -0.02 0.03 
8 29 56 o.o 8.80 -0~02 o.o 
8 30 1 o.o 9.70 -0.02 o.o 
8 30 6 0.0 11.50 -0.01 0.06 
8 30 11 o.o 13.00 -o .01 . 0.03 
8 30 16 o.o 13.00 -0.01 o.o 
8 30 21 o.o 10.90 -0.01 0.03 
8 30 26 o.o 10.60 -0.01 -0.02 
8 30 31 o.o 9.20 -0.01 0.03 
8 30 36 o.o 6.40 -0.01 0.0 
8 30 41 o.o 5.00 -0.01 o.o 
8 30 ·46 o.o 4.00 -0.01 o.o 
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TRANSECT 6 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC FL PL FL FL 

8 30 51 o.o Q.10 -0.01 -0.03 
8 30 56 o.o 3.70 -0.01 0.06 
8 31 1 0.43 3.70 -0.01 o.o 
8 31 6 6.23 1.40 -0.01 0.06 
8 31 11 6.66 o.o -0.01 0.03 
8 31 16 14 .62 0.20 -0.01 0.06 
8 31 21 11.39 o.o -0.01 0.06 
8 31 26 12.47 o.o -0.01 o.o 
8 31 31 10.75 o.o -0.02 o.o 
8 31 36 12.04 o.o -0.02 ****** 
8 31 41 10.32 o.o -o .o 1 •••••• 
8 31 46 6.23 o.o -0.01 ****** 
8 31 51 1.29 0.0 ****** ****** 
8 31 56 0.0 o.o •••••• • ••••• 
8 32 1 o.o o.o ****** •••••• 
8 32 6 0.0 o.o •••••• •••••• 
8 32 11 0.0 0.0 ****** •••••• 
8 32 16 0.0 0.0 •••••• •••••• 
8 32 21 0.0 ****** •••••• •••••• 
8 32 26 0.0 •••••• • ••••• •••••• 
8 32 31 o.o ****** ****** •••••• 
8 32 36 o.o ****** ****** ****** 
8 32 41 o.o •••••• •••••• •••••• 
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TFANSEC~ 7 

T!HE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HB MN SEC FL FL FL FI. 

8 37 31 ****** ****** ****** .. c. 05 
8 37 36 ****** •••••• ****** ('. 03 
8 37 41 ****** ****** ****** O". 03 
8 37 46 ****** ****** -C.01 o.o 
8 31 51 ****** ****** -0.01 c.o 
8 31' 56 ****** ****** -O.G1 0.06 
8 38 , ****** ****** -o. 01 0.0 
8 38 6 ****** ****** -o. 01 o.o 
8 38 1 1 ****** ****** -c.61 o.o 
8 38 16 ****** o.c -0.02 o.o 
8 38 21 ****** o.o -C.(11 (I. 0 
8 38 26 ·****** o.c -0.01 Ci. 0 
8 38 31 ****** o.c -O.C1 -o .03 
8 38 36 ****** o.o -0.01 0.03 
8 38 41 o.c o.o -0.01 o.o 
8 38 46 c.o o.o -0.01 -0.06 
8 38 51 o.o . 0. 0 -c. c 1 o.o 
8 38 56 . o.o {' • 0 -0.01 c~o 
8 39 1 0.0 o.o -o.o, 0.13 
8 39 6 o.o 0. {' ·-0.c.1 (i. 0 3 
8 3q 1 1 o.o 0. 0 . -(\. 0 1 0.03 
8 39 16 o.o o.o -o.c2 ·c.02 
8 39 21 o.o 0. (' -o.cc 0.03 
8 39 26 o.o c.c -0.01 c.o 
8 39 31 o.c 0. (\ -0.01 o.o 
8 39 36 o.o o .·o -0.('1 o.o 
8 39 41 o.o o.o -o. 0 2 -c .06 
8 39 46 o.o o.o -0.01 O.C6 
8 39 51 o.o o.c -c. 0, o.o 
8 39 56 o.o o.o -0.('1 c.o 
8 40 , 0 • (i o.o -o. () , o.o 
8 40 6 0 • () c.c -0.01 c.o 
8 40 , , o.o o.o -c. c 1 0.0 
8 40 16 o.o o.o -o.c1 c.o 
8 4C• 21. o.o o.c -o. 0, 0.03 
8 40 26 o.o o.o -C.C1 -C.06 
8 4(1 31 o.o o.o -o .o 1 o.o 
8 40 36 c.o o.o -C.<'1 o.o 
8 40 4, (\ . c o.o -c.01 o.c 
8 40 46 o.c o.c -c.c1 -(;. 0 3 
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TRANSECT 1 

THlE LEV' EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC l'L FL FL FL 

8 40 51 c.c o.n -0.01 o.o 
8 40 56 Cl. 0 c.c -(). c 1 -o .06 
8 41 1 (~. 0 o.o -0.01 -0.03 
8 41 6 (). 0 o.o -0.01 0.06 
8 41 1 1 () • 0 o.o -0.01 c.o 
8 41 16 () • 0 0 • {I -c. c 1 o.o 
8 41 21 o.o o.o -O.C1 c.o 
8 41 26 o.o o.o -0.01 -c .03 
8 41 31 0. (I c.o -0.01 0.03 
8 41 36 (). 0 o.o -(\. c 1 o.o 
8 41 41 IQ. 0 o.o -0.01 0.05 
8 41 46 o.o o.o -0.01 0.03 
8 41 51 c.o o.o -o.c1 -0.06 
8 41 56 I) • 0 o.o -o.c 1 o.o 
8 42 1 o.o o.os -0.01 -o .03 
8 42 6 o.o 0. 10 -0.01 c.o 
8 42 16 0 • c. o.o -O.C1 ****** 
8 42 21 o.o o.o -o .o 1 o.o 
8 42 26 o.o o.o -0.02 0. (\ 
8 42 31 o.o o.o ****** -0.03 
8 42 36 o.o o.o -0.01 -0.03 
8 42 41 o.c o.o -o. 0, c.o 
8 42 46 o.c o.o -0.01 0.06 
8 42 51 C' • 0 o.o -0.01 0.02 
8 42 56 0. 21 o.c -o. c 1 0.06 
8 43 1 0.13 ****** -o. 0 1 o.o 
8 43 6 0.60 o.o -0.01 o.o 
8 43 1 1 3 .75 o.o o.o 
8 43 16 15.91 o.o -0.01 o.o 
8 43 21 ••:•••• o.o -o. 02 0.06 
8 43 26 12.04 o.o -o.co {\. , 0 
8 43 31 9.46 o.o -0.01 c.o 
8 43 36 6. 88 c.o -0.01 -0.06 
8 43 41 2.36 o.o -0.01 -o .03 
8 43 46 0 • I) 0. 80 -0.01 -0.10 
8 43 51 o.o 3. 10 -o. 01 o.o 
8 43 56 o.c 2.4C -0.01 o.o 
8 44 1 o.o 1. 10 .. o. c 1 o.o 
8 44 6 o.o 1. 40 -0.02 -0.03 
8 44. 11 o.o 0. 55 -c. 01 o.o 
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TRAN SECT 1 

'I!KE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL U 
HB t1N SEC FL PL FL FL 

8 44 16 o.o 1. 90 -o. 01 o.c 
8 44 21 (\ • 0 3.61) -0.02 -Cl.OJ 
8 44 26 ·G.O 3. 40 -o~o 1 - C. Ob 
8 44 3 1 o.o 5.90 -0.01 -C.05 
8 44 36 o.o 9.90 -o. 01 C.03 
8 44 41 c.o 11. 00 -o .01 0.03 
8 44 46 o.o . 12. 15 -o. 01 0.03 
8 44 51 c.c 10.40 -0.01 o.o 
8 44 56 o.o 11. 60 -c. f) 1 0.06 
8 45 1 o.o 13.25 -c.oi 0 .06. 
8 45 6 o.o 13.60 -o. 01 0. 10 
8 us 1 1 o.o 1C.4C -0.01 o.o 
8 45 16 c.o 9. 30 -o. (' 1 0.03 
e us 21 o.o 6.90 -0.02 o.o 
8 45 26 o.o 4.20 -c. (12 c.o 
e 45 31 (I • 0 2. St) -0.01 -0.03 
8 45 36 o.o • 1. 20 -o.o 1 o.o 
8 45 46 o.o c.10 -0.01 -c.02 
8 45 51 o.o o.o -c.c 1 0.03 
e 45 56 o.o o.o -O.C1 o.o 
8 46 , o.o o.o -o.oo - c. 02 
8 46 6 o.o o.o -0.01 0.06 
8 46 , 1 o.o o.o -c.01 c " ov 

8 46 16 o.o o.o -0.02 o.o 
8 46 2i o.o o.o -o .c, o.o 
e 46 26 0 • (I o.o -0.01 •••••• 
8 46 31 o.o c.c -o.o, •••••• 
8 46 36 0.0 o.o -o .o 1 •••••• e 46 41 o.o o.o ****** ****** 
8 46 46 o.o o.o ****** ****** 8 46 51 o.o o.o •••••• ****** 

·8 46 56 c.o ~.o ****** ****** 
8 47 1 ('. c o.o . *****• ****** 
8 47 6 o.o o.o ****** ****** 
8 U? 1 1 o.o ******. ****** ****** 
8 47 16 c.c ****** ****** ****** 
8 47 21 o.o •••••• ****** ****** 
8 47 26 0 • (I ****** ****** •••••• 
8 47 31 o.o ****** ****** ****** 
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TRANSECT 8 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL PL PL FL 

8 51 41 •••••• •••••• •••••• 
8 51 46 •••••• •••••• •••••• -0.05 
8 51 51 •••••• •••••• •••••• -0.02 
8 51 56 •••••• •••••• -0.02 o.o 
8 52 1 ****** •••••• -0.02 -0.03 
8 52 6 •••••• •••••• -0.03 0.03 
8 52 11 •••••• •••••• -0.02 0.02 
8 52 16 •••••• •••••• -0.02 o.o 
8 52 21 •••••• •••••• -0.02 o.o 
8 52 26 •••••• o.o -0.02 o.o 
8 52 31 ****** o.o -0.02 o.o 
8 52 36 •••••• o.o -0.02 o.o 
8 52 41 •••••• o.o -0.03 o.o 
8 52 46 •••••• o.o -0.03 -0.05 
8 52 51 o.o o.o -0.02 -0.03 
8 52 56 0.0 o.o -0.02 o.o 
8 53 1 o.o o.o -0.02 0.03 
8 53 6 o.o o.o -0.03 -0.06 
8 53 11 o.o o.o -0 .02 -0.06 
8 53 16 o.o o.o -0.02 o.o 
8 53 21 o.o o.o -0.03 o.o 
8 53 26 0.0 o.o -0.03 -o .03 
8 53 31 o.o o.o -0.01 -0.03 
8 53 36 o.o o.o -0.02 o.o 
8 53 41 o.o 0.0 -0.03 o.o 
8 53 46 o.o o.o -0.03 o.o 
8 53 51 o.o o.o -0.03 -0.05 
8 53 56 o.o o.o -0.01 o.o 
8 54 1 o.o o.o -0.03 -0.03 
8 54 6 o.o o.o -0.03 0.03 
8 54 11 o.o o.o -0.02 0.03 
8 54 16 o.o o.o -0.02 -0.06 
8 54 21 o.o o.o -0.02 o.o 
8 54 26 0.0 o.o -0.03 -0.02 
8 54 31 o.o o.o -0.02 o.o 
8 54 36 0.0 o.o -0.02 0.03 
8 54 41 o.o o.o -o .02 o.o 
8 54 46 o.o o.o -0.02 0.03 
8 54 51 0.0 o.o -0.03 -0.02 
8 54 56 0.0 o.o -0. 03 o.o 
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TRANSECT 8 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SEC FL FL FL FL 

8 55 1 o.o o.o -0.03 o.o 
8 55 6 o.o o.o -0.02 o.o 
8 55 11 o.o o.o -0.03 0 .o 
8 55 16 0 .o o.o -0.03 o.o 
8 55 21 o.o o.o -0.02 -0.03 
8 55 26 o.o o.o -0.03 -0.06 
8 55 31 o.o o.o -0.02 0.0 
8 55 36 o.o o.o -0.02 0.06 
8 55 41 o.o o.o -o .02 •••••• 
8 55 46 o.o o.o -0.03 -0.03 
8 55 51 o.o o.o -0.02 o.o 
8 55 56 o.o o.o •••••• o.o 
8 56 1 o.o o.o -0.02 -0 .03 
8 56 6 o.o o.o -0.02· -0.03 
8 56 11 o.o o.o -0.02 0.0 
8 56 16 o.o o.o -o. 02 . o.o 
8 56 26 o.o o.o -0.02 •••••• 
8 56 31 o.o •••••• -0.02 -0.03 
8 56 36 o.o 0.15 -0.02 o.o 
8 56 41 o.o 0.20 •••••• 0.03 
8 56 46 o.o o.o .-0.02 o.o 
8 56 51 o.o o.o -0.02 -0 .03 
8 56 56 •••••• 0.20 -0.03 o.o 
0· 57 1 o.o 0.20 . -o. 02 -0.02 
8 57 6 o.o 0.40 -0.02 o.o 
8 57 11 o.o •••••• -0.02 0.03 
8 57 16 o.o 5.35 -0.02 o.o 
8 57 21 o.o 7.30 -0.02 -0.03 
8 57 26 o.o 10.20 -0.02 o.o 
8.57 31 o.o 14.05 -0.02 o.o 
8 57 36 ****** 14.00 -0.02 -0.03 
8 57 41 o.o 14.50 -0.02 -0.03 
8 57 46 o.o 14.40 -0.01 -o .02 
8 57 51 o.o 13.70 -0.01 o.o 
8 57 56 o.o 12.80 -0.02 0.03 
8 58 1 o.o 10.00 -0.02 o.o 
8 58 6 o.o 6.00 -0.02 o.o 
8 58 11 o.o 3.80 -o .02 o.o 
8 58 16 o.o 2.10 -0.02 -0.02 
8 58 21 o.o 0.80 -o .02 '• o.o 
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TRANSECT 8 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL PL PL 

8 58 26 0 .o. o.o -0.02 0.0 
8 58 31 o.o o.o -0.02 -0.03 
8 58 36 o.o o.o -0.02 o.o 
8 58 41 o.o 0 .10 -0.02 o.o 
8 58 46 o.o o.o -0.02 o.o 
8 58 51 o.o o.o -0.02 0.03 
8 58 56 1. 72 o.o -0.02 o.o 
8 59 1 3. 87 o.o -0.02 0.02 
8 59 6 6.88 o.o -0.02 •••••• 
8 59 11 6.23 o.o -0.01 •••••• 
8 59 16 10.43 o.o -0.02 •••••• 
8 59 21 4.73 o.o •••••• •••••• 
8 59 26 6.23 o.o •••••• •••••• 
8 59 31 10.96 o.o •••••• •••••• 
8 59 36 8.81 o.o ****** •••••• 
8 59 41 2.69 o.o •••••• •••••• 
8 59 46 o.o 0.0 •••••• •••••• 
8 59 51 o.o •••••• • ••••• •••••• 
8 59 56 o.o •••••• ****** •••••• 
9 0 1 o.o •••••• • ••••• •••••• 
9 0 6 o.o •••••• • ••••• • ••••• 
9 0 11 o.o •••••• • ••••• •••••• 
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TRANSECT 9 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR P.IN SEC FL PL FL FL 

9 5 21 •••••• •••••• •••••• 0 .03 
9 5 26 •••••• •••••• •••••• 0.06 
9 5 31 •••••• •••••• • ••••• o.o 
9 5 36 •••••• •••••• -0.01 0.06 
9 5 41 •••••• •••••• -0.01 0.06 
9 5 46 •••••• •••••• -0.01 o.o 
9 5 51 •••••• •••••• o.o 
9 5 56 •••••• ••••••• o.o 0 .o 
9 6 1 •••••• •••••• -o.oo o.o 
9 6 6 •••••• 0.20 o.o o.o 
9 6 11 •••••• 0.20 -0.01 o.o 
9 6 16 •••••• 0.20 0.06 
9 6 21 •••••• 0.20 -0.01 0.06 
9 6 26 •••••• 0.20 o.o 0.06 
9 6 31 o.o 0.20 -0.00 0.0 
9 6 36 o.o 0.20 -0.01 o.o 
q 6 41 o.o 0.20 -0.01 o.o 
9 6 46 o.o 0.20 o.o 0.06 
9 6 51 o.o 0.20 o.o 0.10 
9 6 56 o.o 0.20 o.oo 0.05 
9 7 1 o.o 0.20 o.o 0.02 
9 1 6 o.o .20 o.oo 0 .03 . 
9 7 11 o.o 0.20 o.o o.o 
9 7 16 o.o 0.20 o.o o.o 

·9 7 21 o.o 0.20 0.01 0 .10 
9 7 26 o.o 0.20 0.01 o.o 
9 7 31 o.o 0. 20 0.01 0.19 
9 7 36 o.o 0.20 0.01 o.o 
9 7 41 . o.o 0.20 0.01 o.o 
9 1 46 o.o 0.25 o.o o.o 
9 7 51 o.o 0.20 o.oo 0.06 
9 7 56 0. o- 0.20 0.01 0.03 
9 8 1 o.o 0.20 o.o 0.06 
9 8 6 0.0 0.20 o.oo 0.06 
9 8 11 o.o 0.20 o.oo o.o 
9 8 16 o.o 0.20 o.oo 0.03 
9 8 21 o.o 0.20 0.01 -0.02 
9 8 26 o.o 0.20 ·0.01 o.o 
9 8 31 o.o 0.20 0.01 o.o 
9 8 36 o.o 0.20 o.o 0.06 
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TRANSECT 9 

TIME LEVEL 1 LEV FL 2 LEVEL 3 LEVEL 4 
HR rm SEC FL FL FL FL 

9 8 41 o.o 0.20 0.01 0.06 
9 8 46 o.o 0.20 0.01 o.o 
9 8 51 o.o 0.20 0.01 o.o 
9 8 56 o.o 0.20 0.02 0.06 
9 9 1 o.o 0.20 0~02 0.03 
9 9 6 o.o 0.20 0.03 o.o 
9 9 11 0.0 0.20 0.03 0.08 
9 9 16 o.o 0.20 0.02 0.06 
9 9 21 o.o 0.20 0.02 0.03 
9 9 26 o.o 0.20 0.02 0.06 
9 9 31 o.o 0.20 0.01 0.06 
9 9 36 o.o 0.20 0.02 -0.02 
9 9 41 o.o 0.20 0.01 0.06 
9 9 46 o.o 0.20 0.02 0.05 
9 9 51 0.43 0.20 0.01 o.o 
9 9 56 7.52 0.20 0.02 0.10 
9 10 1 12.47 0.20 0.02 o.o 
9 10 6 9.24 0.20 0.01 0.03 
9 10 11 3.44 0.20 0.02 0.06 
9 10 16 5.70 0.20 0.02 0.06 
9 10 21 7.31 0.20 0.02 o.o 
9 10 26 1.50 0.85 0.04 0.06 
9 10 31 o.o 3.30 0.03 o.o 
9 10 36 o.o 4.20 0.02 0.06 
9 10 51 o.o 4.15 0.01 0.02 
9 10 S6 o.o 6.00 0.02 0.10 
9 11 1 o.o 6.00 0.02 o.o 
9 11 6 o.o 8.45 0.03 0.06 
9 11 11 o.o 16.60 0.03 o.o 
9 11 16 o.o 15.40 0.03 0.06 
9 11 21 o.o 11.75 0.02 o.o 
9 11 26 o.o 13.60 0.02 0.03 
9 11 31 o.o 13.7.9 0.02 0.03 
9 11 36 o.o 16.20 0.02 0.03 
9 11 41 o.o 16.80 0.02 0.06 
9 11 46 o.o 18.35 0.04 o.o 
9 11 51 o.o 18.80 0.04 o.o 
9 11 56 0.0 18.60 0.03 o.oe 
9 12 1 o.o 18.40 0.03 o.o 
9 12 6 o.o 19.00 0.02 0.03 
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TRANSECT· 9 

TIME LEVEL 1 LEVEL 2 . LEVEL 3 LEVEL 4 
HR !N SEC FL PL PL PL 

9 12 .11 o.o 16·.50 0.03 o.o 
9 12 16 o.o 6.05 0.03 0.03 
9 12 21 o.o 6.30 0.03 o.o 
9 12 26 o.o 1.30 0.02· o.o 
9 12 31 o.o 0.40 0.01 0 .02 
9 12 36 o.o 0.20 0.06 
9 12 41 o.o 0.20 o.oo 0.06 
9 12 46 o.o 0. 20 . -0.02 0.06 
9 12 51 o.o 0.20 ••••••• o.o 
9 12 56 o.o 0.20 0.01 o.o 
9 13 1 o.o 0. 20 0.01 •••••• 
9 13 6 o.o 0.20 0.03 •••••• 
9 13 11 o.o 0.20 0.03 •••••• 
9 13 16 o.o 0.20 •••••• •••••• 
9 13 21 o.o 0.20 •••••• •••••• 
9 13 26 o.o 0.20 •••••• •••••• 
9 13 31 o.o 0.20 •••••• • ••••• 
9 13 36 o.o 0.20 •••••• •••••• 
9 13 41 o.o 0.20 •••••• •••••• 
9 13 46 o.o •••••• •••••• •••••• 
9 13 51 o.o •••••• •••••• • •••••• 
9 13 56 o.o •••••• •••••• •••••• 
9 14 1 o.o •••••• •••••• •••••• 
9 14 6. o.o •••••• •••••• • ••••• 
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TRANSECT 10 

TI"E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HE MN SEC FL FL FL FL 

9 18 36 •••••• •••••• •••••• o.o 
9 18 41 •••••• •••••• •••••• 0.03 
9 18 46 •••••• •••••• •••••• 0.03 
9 18 51 •••••• • ••••• o.o o.o 
9 18 56 •••••• •••••• o.o 0.06 
9 19 1 •••••• •••••• 0.0 0.05 
9 19 6 ****** •••••• o.o 0.0 
9 19 11 •••••• •••••• o.o 0.02 
9 19 16 •••••• •••••• o.o 0.06 
9 19 21 •••••• o.o o.o 0.06 
9 19 26 •••••• o.o o.o 0 .o 
9 19 31 •••••• 0.0 o.o 0.05 
9 19 36 •••••• o.o o.o o.o 
9 19 41 •••••• o.o o.o 0.03 
9 19 46 o.o o.o o.o 0.03 
9 19 51 o.o o.o o.o o.o 
9 19 56 o.o o.o o.o o.o 
9 20 1 0.0 o.o o.o 0.06 
9 20 6 o.o o.o o.o 0.03 
9 20 11 o.o o.o o.o 0.03 
9 20 16 o.o o.o o.o 0.03 
9 20. 21 o.o o.o o.o 0.06 
9 20 26 o.o o.o o.o o.o 
9 20 31 o.o o.o o.o 0.06 
9 20 36 o.o o.o o.o o.o 
9 20 41 0.0 o.o o.o o.o 
9 20 46 0.0 o.o o.o o.o 
9 20 51 o.o o.o o.o 0.03 
9 20 56 o.o o.o o.o 0.03 
9 21 1 o.o o.o o.o •••••• 
9 21 6 o.o o.o o.o 0.03 
9 21 11 o.o o.o o.o 0.03 
9 21 16 o.o o.o •••••• 0.06 
9 21 21 o.o o.o 0.03 0.06 
9 21 26 o.o o.o 0.03 o.o 
9 21 31 o.o o.o 0.03 0.06 
9 21 36 o.o o.o 0.06 0.06 
9 21 41 o.o o.o 0.03 0.03 
9 21 46 o.o •••••• 0.03 o.o 
9 21 51 o.o o.o 0.03 0.03 
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TRANSECT 10 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL PL 

9 21 56 o.o o.o 0.03 0.06 
9 22 1 o.o 0.90 o.o o.o 
9 22 6 0.0 2.00 0.01 0.06 
9 22 11 •••••• 7.60 0.03 0.06 
9 22 16 o.o 9.5~ 0.03 0.03 
9 22 21 o.o 12.15 0.03 0.06 
9 22 26 o.o 15.45 0.03 0.03 
9 22 31 o.o 16.60 0.02 -0.02 
9 22 36 o.o 16.80 0.03 0.06 
9 22 41 o.o 17.00 0.02 0.06 
9 22 "6 o.o 17.20 0.03 o.o 
9 22 51 o.o 16.35 0.03 0.05 
9 22 56 o.o 16.00 0.03 o.o 
9 23 1 o.o 15.80 0.03 o.o 
9 23 6 o.o 15.60 0.03 0.06 
9 23 11 o.o 15.20 0.03 o.o 
9 23 16 o.o lL&.50 0.03 o.o 
9 23 21 o.o 14.00 0.03 0.06 
9 23 26 o.o 16.10 0.03 o.o 
9 23 31 o.o 14.00 0 .03 o.os 
9 23 36 o.o 15.00 0.03 0.08 
9 23 41 o.o 9.05 0.03 0.03 
9 23 46 o.o 4.00 0.03 0.03 
9 23 51 o.o 7.50 0.03 0.06 
9 23 56 o.o 10.30 0.03 0.06 
9 24 1 o.o 14.40 0.03 o.o 
9 24 6 0 .43 14.10 0.03 o.o 
9 24 11 2.58 5.70 0.03 0.03 
9 24 16 1.72 2.00 0.01 0.06 
9 24 21 2.15 0.80 0.03 0.08 
9 24 26 2.15 0.50 0.03 0.06 
9 24 31 2.15 0.20 0.03 •••••• 
9 24 36. 2.36 o.o 0.03 •••••• 
9 24 41 3.65 o.o 0.03 •••••• 
9 21& 46 2 .15 o.o •••••• •••••• 
9 24 51 0.13 o.o •••••• • ••••• 
9 24 56 o.o o.o •••••• • ••••• 
9 25 1 o.o o.o •••••• • ••••• 
9 25 6 o.o o.o •••••• • ••••• 
9 25 11 o.o o.o •••••• • ••••• 
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TRANSECT 10 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

9 25 16 o.o •••••• •••••• ··~··· 9 25 21 0.0 •••••• • ••••• • ••••• 
9 25 26 0.0 ****** •••••• •••••• 
9 25 31 o.o •••••• • ••••• •••••• 
9 25 36 o.o •••••• •••••• •••••• 
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TRA.NSECT 11 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC FL FL FL FL 

·~ 

9 29 51 •••••• •••••• •••••• 0.06 
9 29 56 •••••• •••••• • ••••• 0.13 
9 30 1 ****** •••••• • ••••• 0.06 
9 30 6 ****** •••••• o.o 0.03 
9 30 11 •••••• •••••• o.o 0.06 
9 30 16 •••••• •••••• o.o -0.03 
9 30 21 . •••••• •••••• o.o 0.02 
9 30 26 •••••• •••••• o.o 0.02 
9 30 31 •••••• •••••• o.o o.o 
9 30 36 •••••• 0.15 o.o .0.03 
9 30 41 •••••• 0.20 0.03 0.03 
9 30 46 ****** 0.10 0.03 0.06 
9 30 51 •••••• 0.20 0.03 o.o 
9 30 56 •••••• 0.20 0.03 0.06 
9 31 1 o.o 0.10 0.03 0.06 
9 31 6 o.o 0.20 0.03 o.o 
9 31 11 o.o 0.20 0.03 0.10 
9 31 16 o.o 0.20 0.03 0.03 
9 31 21 o.o 0.20 0.03 0.06 
9 31 26 o.o 0.20 0.03 0.03 
9 31 31 o.o 0.20 o.o o.o 
9 31 36. o.o 0.20 o.o 0.06 
9 31 41 o.o 0.20 o.o 0.03 
9 31 46 . 0 .o 0.20 o.o o.o 
9 31 51 o.o 0.20 o.o 0.03 
9 31 56 o.o 0.20 o.o 0.06 
9 32 1 o.o 0.20 o.o 0 .05 . 
9 32 6 o.o 0.20 o.o o.o 
9 32 11 . o.o 0.20 o.o 0.03 
9 32 16 o.o 0.10 ·o .o 0.06 
9 32 21 2.14 0.20 o.o 0.06 
9 32 26 1.64 2.00 o.o o.o 
9 32 31 o.ao 0.40 o.o 0.06 
9 32 36 1.34 1.50 o.o 0.06 
9 32 41 0.94 2.10 o.o o.o 
9 32 46 0.20 . 3~80 o.o 0.13 
9 32 51 o.o 8.40 0.0 0.0 
9 32 56 o.o. 10.70 o.o o.o 
9 33 1 o~o 8.00 o.o o.o 
9. 33 6 0 .o. 8.80 o.o 0.03 
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TRANSECT 11 

TIME :LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL PL FL 

9 33 11 o.o 16.40 o.o C.03 
9 33 16 o.o 16.40 0.0 0.02 
9 33 21 o.o 16.40 o.o 0.03 
9 33 26 o.o 17.50 o.o o.o 
9 33 31 o.o 17.25 o.o 0.06 
9 33 36 0.0 16.20 o.o 0.05 
9 33 41 0.0 16.60 o.o 0.05 
9 33 46 o.o 16.80 0.0 0.03 
9 33 51 o.o 16.80 o.o 0.13 
9 33 56 o.o 17.60 o.o 0.06 
9 34 1 o.o 18.40 o.o -0.02 
9 34 6 0.0 18.60 0.0 0.06 
9 34 11 o.o 16.30 0.0 0.06 
9 34 16 o.o 16.20 o.o 0.03 
9 34 21 o.o 16.60 o.o -0.02 
9 34 26 o.o 11.50 0.01 0.06 
9 34 31 0.0 8.30 0.10 0.02 
9 34 36 o.o 7.80 0.07 0.03 
9 34 41 0.0 6.60 0.03 o.o 
9 34 46 o.o 7.50 o.o -0.03 
9 34 51 o.o 7.60 0.03 0.03 
9 34 56 o.o 3.40 0.03 0.06 
9 35 1 o.o 1.60 o.o 0.06 
9 35 6 o.o 0.40 o.o -0.03 
9 35 11 o.o 0.80 o.o 0.0 
9 35 16 0.0 0.40 o.o 0.05 
9 35 21 0.0 0.35 o.o 0.06 
9 35 26 o.o 0.20 o.o 0.03 
9 35 31 o.o 0.20 o.o 0.06 
9 35 36 o.o 0.20 o.o 0 .10 
9 35 41 o.o 0.20 o.o ****** 9 35 46 o.o 0. 20 o.o •••••• 
9 35 51 o.o 0.20 o.o •••••• 
9 35 56 o.o 0.20 •••••• • ••••• 
9 36 1 0.0 0.20 •••••• • ••••• 
9 36 6 o.o 0.20 •••••• •••••• 
9 36 11 0.0 0.20 •••••• • ••••• 
9 36 16 o.o 0.20 •••••• ****** 9 36 21 o.o 0.20 •••••• • ••••• 
9 36 26 0.0 •••••• •••••• • ••••• 
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TRANSECT 11 

TI!IE · LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SBC FL FL FL PL 

9 36 31 o~o •••••• • ••••• ........ 
9 36 36 o.o •••••• •••••• •••••• 
9 36 41 o.o •••••• •••••• •••••• 
9 36 46 o.o •••••• ****** •••••• 
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TRANSECT 12 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL PL FL PL 

9 41 6 •••••• •••••• •••••• (' • 0 
9 41 11 •••••• •••••• •••••• 0.02 
9 41 16 •••••• •••••• •••••• 0.03 
9 41 21 •••••• •••••• 0.03 0.0.3 
9 41 26 •••••• •••••• 0.03 0.06 
9 41 31 •••••• •••••• 0.03 0.06 
9 41 36 •••••• ****** 0.03 0.06 
9 41 41 •••••• ****** 0.03 o.o 
9 41 46 •••••• ****** 0.03 0.0 
9 41 51 ****** o.o 0.02 0.06 
9 41 56 ****** o.o 0.02 0 .10 
9 42 1 •••••• o.o 0.02 0.05 
9 42 6 •••••• 0.0 0.02 0.03 
9 42 11 •••••• 0.0 0.02 0.10 
9 42 16 o.o o.o 0.01 0.06 
9 42 21 0.0 0.0 0.01 o.o 
9 42 26 o.o o.o o.o o.o 
9 42 31 o.o o.o o.o 0.06 
9 42 36 o.o o.o 0.06 
9 42 41 o.o o.o o.o 0.02 
9 42 46 o.o o.o o.o 0.03 
9 42 51 o.o o.o o.oo 0.02 
9 LJ2 56 o.o o.o o.o 0 .13 
9 43 1 o.o 0.01 o.o 
9 43 6 o.o o.o 0.01 0.06 
9 43 11 o.o o.o 0.01 0 .02 
9 43 16 0.0 o.o 0.01 0.06 
9 43 21 o.o o.o o.o 0.05 
9 43 26 o.o o.o o.oo o.o 
9 43 31 o.o o.o o.oo o.o 
9 43 36 o.o o.o 0.01 0.06 
9 43 41 o.o o.o 0.01 o.o 
9 43 46 o.o o.o o.oo 0.06 
9 43 51 0.0 o.o o.o 0.06 
9 43 56 o.o o.o -0.01 0.10 
9 44 1 o.o o.o o.o 0.06 
9 44 6 o.o o.o 0.01 0.06 
9 q4 11 o.o o.o o.o 0.03 
9 44 16 o.o o.o o.o 0.03 
9 44 21 0.0 o.o 0.01 0.03 
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TRANSECT 12 

THIE LEVEL 1 LEVEL 2 LEV.EL 3 LEVEL 4 
HR MN SEC PL FL PL PL 

9 44 26 0.0 0.0 0.01 0.03 
9 44 31 o.o 0.0 0.02 0.06 
9 44 36 o.o o.o o.oo 0.03 
9 44 41 0.0 0.0 0.01 0.06 
9 44 46 0.0 o.o o.o 0.13 
9 44 51 o.o o.o 0. Ou 0.06 
9 44 56 0.0 o.o o.o 0.06 
9 45 1 o.o 0.30 0.00 0 .06 
9 45 6 o.o 1. 80 0.04 o.o 
9 45 11 0.0 1.70 0.03 0.06 
9 45 16 0.0 7.70 0.02 0.06 
9 45 21 o.o 10.50 0.03 0.03 
9 45 26 o.o 13.55 0.01 0.06 
9 45 31 o.o 15.40 o.oo 0.03 
9 45 36 o.o 14.40 0.01 o.o 
9 45 41 o.o 14.75 0.00 o.o 
9 45 46 . 0 .o 17. 10 o.oo 0.06 
9 45 51 o.o 17.80 o.o 0 .03 
9 45 56 o.o 17.80 -o.oo o.o 
9 46 1 o.o 16.80 o.o -0.06 
9 46 6 15.90 -o.oo 0.03 
9 46 11 o.o 15.40 o.o 0.03 
9 46 16 o.o 15.10 o.o o.o 
9 46 21 o.o 14.20 -o.oo 
9 lf 6 26 o.o 13.80 0.01 0 •. 03 
9 46 31 o.o 13.00 0~01 0.06 
9 46 36 o.o 1.0. 40 o.oo -0.03 
9 46 41 o.o 11.30 0.01 0.06 
9 46 46 o~o 10.10 0.01 0.06 
9 46 51 . 0.0 8.45 0.0 0.03 
9 46 56 o.o 6.30 o.o 0.02 
9 47 1 o.o 1.30 o.o 0.0 
9 47 6 o.o 0.20 0.01 0.03 
9 47 11 0.0 . o.io o.o 0.06 
9 47 16 () • 2 1 0.30 0.01 0.03 
9 47 21 1.40 o.o 0.01 0.03 
9 47 26 6.31 0.10 o.o -0.06 
9 47 31 7.03 1.60 o.o 0.03 
9 47 36 4.62 . 1.90 o.oo .· o.o 
9 47 41 4.56 o.o o.oo •••••• 
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TRANSECT 12 

TI!!E :C.EVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR !!N SEC FL FL FL FL 

9 47 46 4.62 o.o 0.01 ........ 
9 47 51 2.88 o.o 0.01 ****** 
9 47 56 1.07 o.o ****** •••••• 
9 48 1 0.67 o.o ****** ****** 
9 48 6 0.40 0.0 ****** ****** 
9 48 11 0.33 o.o •••••• •••••• 
9 48 16 o.o o.o •••••• •••••• 
9 48 21 o.o o.o •••••• ****** 
9 48 26 o.o •••••• •••••• • ••••• 
9 48 31 o.o •••••• • ••••• •••••• 
9 48 36 o.o •••••• •••••• ****** 
9 48 41 0.0 •••••• • ••••• •••••• 
9 48 46 0.0 •••••• •••••• • ••••• 
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TRANSECT 13 

TIME LEVEL 1 ·LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC PL FL FL FL 

9 52 21 •••••• •••••• • ••••• 0.06 
9 52 26 •••••• •••••• ****** 0.03 
9 52 31 •••••• •••••• •••••• 0.0 
9 52 36 •••••• ****** o.o 0.06 
9 52 41 •••••• •••••• o.o o.o 
9 52 46 •••••• •••••• 0.01 0.06 
9 52 51 •••••• ....... 0.02 0 .03 
9 52 56 •••••• •••••• 0.01 0.03 
9 53 1 •••••• •••••• 0.01 0.13 
9 53 6 •••••• 0. 10 0.02 o.o 
9 53 11 •••••• o.o 0.02 0.06 
9 53 16 •••••• 0.20 0.02 0.03 
9 53 21 •••••• 0.20 0.02 o.o 
9 53 26 •••••• 0.10 0.03 0.06 
9 53 31 o.o 0.10 0.02 0 .06 
9 53 36 o.o 0.20 o.o~ 0.06 
9 53 41 o.o o.o 0.02 0.03 
9 53 46 o.o o.o 0.02 0.03 
9 53 51 o.o 0.20 0.01 0.03 
9 53 56 o.o 0.20 0.01 0.03 
9 54 1 o.o o.o 0.01 0.06 
9 54 6 o.o o.o 0.02 0.03 
9 54 11 0.0 0.20 0.01 o.o 
9 54 16 o.o 0.20 0.01 0.03 
9 54 21 o.o 0.10 0.01 0.11 
9 54 26 o.o 0.20 0.01 0.06 
9 54 31 o.o o.o o.o o.o 
9 54 36 o.o 0.20 -o.oo o.o 
9 54 41 o.o 0.10 -0.01 0.06 
9 54 46 o.o 0.20 -0.01 0.06 
9 54 51 o.o 0.20 o.o 0 .o 3 
9 54 56 o.o 0. 20 -o.oo 0 .13 
9 55 1 . o.o 0.15 -0.02 0.03 
9 55 6 o.o 0.20 -o .01 0.06 
9 55 11 0.0 o.o -0.02 0.06 
9 55 16 o.o 0.20 -0.01 o.o 
9 55 21 o.o 0.20 -o .02 0.10 
9 55 26 0.0 o.o -0.02 0.03 
9 55 31 o.o 0.20 -0.02 0.03 
9 55 36 o.o 0.20 -0.01 0.06 
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TRANSECT 13 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL PL 

9 55 41 0.0 0.20 -0.01 i).06 
9 55 46 0.33 0.20 -0.02 0.03 
9 55 51 0.67 0.20 -0.02 0 .06 
9 55 56 1.17 0.20 -0.02 0.06 
9 56 1 0.94 0.20 -0.02 o.o 
9 56 6 3.95 -0.02 0.06 
9 56 11 3.89 0.20 -0.02 o.o 
9 56 16 4.69 0.20 -0.02 o.o 
9 56 21 7.03 0.20 -0.02 0.06 
9 56 26 . 7. 97 0.20 -0.02 o.o 
9 56 31 8.51 0.05 -0.01 o.o 
9 56 36 7.44 0.20 -0.02 -0.02 
9 56 41 6.03 0.20 -0.02 0.03 
9 56 46 2.61 0.20 -0.02 0.06 
9 56 51 2.81 0.80 -0.02 0.05 
9 56 56 1.94 0.60 -0.02 0.05 
9 57 1 1 • 1 1 3.10 -0.02 0.06 
9 57 6 0.54 5.40 -0.02 o.o 
9 57 11 0.27 5.40 -0.02 0.03 
9 57 16 0.27 4.40 -0.02 0.03 
9 57 21 0.13 8.10 -0.01 0.06 
9 57 26 0.13 8.80 -0.02 0.05 
9 57 31 0.13 7.90 -0.02 . 0 .06 
9 57 36 o.o B.30 -0.01 0.02 
9 57 41 o.o 9.40 -0.02 0.03 
9 57 46 o.o 10.40 -0.01 0.03 
9 57 51 o.o 11.40 -0.02 0.03 
9 57 56 o.o 11.80 -0.01 0.06 
9 58 1 o.o 11.80 -0 .02 0.06 
9 58 6 0.0 12.00 -0.02 o.o 
9 58 11 o.o 11.20 -0.02 0.03 
9 58 16 o.o 9.00 -0.02 0.10 
9 58 21 o.o 6.90 -0.02 0.03 
9 58 26 o.o 8.60 -0.02 o.o 
9 58 31 o.o 9.00 -0.01 0.06 
9 58 36 0.0 8.60 -0.02 0.06 
9 58 41 o.o 9.10 -0.02 0.11 
9 58 46 o.o 11.80 -0.01 0.06 
9 58 51 o.o 11.10 -0.01 -o .06 
9 58 56 o.o 9.90 0.15 0.06 
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TRANSECT 13 

TIL'!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR rtN SEC FL FL FL FL 

9 59 1 o.o 4.10 ·o.45 a.o 
9 59 6 o.o 0.20 0.16 0.06 
9 59 11 o.o 0.10 0.05 o.o 
9 59 16 o.o 0.20 0.01 0.02 
9 59 21 o.o 0.0 -0.01 o.o 
9 59 26 o.o o.o -0.02 0.06 
9 59 31 o.o o.o -0 .02 0.03 
9 59. 36 o.o 0.05 -0.02 0.05 
9 59 .Q1 o.o 0.20 -0.01 0.06 
9 59 Q6 o.o 0.05 -0.02 0 .03 
9 59 51 o.o 0.10 -0.01 0.13 
9 59 56 o.o 0.20 -0.01 0.06 

10 0 1 o.o 0.10 -0.01 •••••• 
10 0 6 .o.o 0.20 -0.01 •••••• 
10 0 11 o.o 0.20 -0.01 •••••• 
10 0 16 o.o 0. 20 •••••• •••••• 
10 0 21 o.o 0.10 ****** •••••• 
10 0 26 o.o 0.10 •••••• •••••• 
10 0 31 o.o o.o •••••• • ••••• 
10 0 36 o.o 0.20 ••••••• ....... 
10 0 q1 o.o 0.20 •••••• ****** 
10 0 Q6 o.o •••••• ****** ****** 
10 0 51 o.o ****** •••••• •••••• 
10 0 56 o.o ****** •••••• • ••••• 
10 1 1 o.o •••••• •••••• •••••• 
10 1 6 0.0 •••••• •••••• •••••• 
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TRANSECT 14 

TIME :LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

10 5 56 •••••• •••••• • ••••• C.06 
10 6 1 •••••• •••••• • ••••• 0.03 
10 6 6 •••••• ****** ****** 0.02 
10 6 11 •••••• ****** -0.01 o.o 
10 6 16 •••••• •••••• -0.02 o.o 
10 6 21 •••••• ****** -0.02 0 .o 
10 6 26 •••••• •••••• -0.01 0.06 
10 6 31 ****** •••••• -0.02 0.03 
10 6 36 •••••• •••••• -0.01 0.06 
10 6 41 ****** o.o -0.01 0.03 
10 6 46 •••••• o.o -0.01 o.o 
10 6 51 •••••• o.o -0.01 0.03 
10 6 56 •••••• o.o -0.01 o.o 
10 7 1 •••••• o.o -0.01 0.06 
10 7 6 o.o o.o -0.01 o.o 
10 7 11 o.o o.o -0.01 0.06 
10 7 16 o.o o.o -0.01 0.03 
10 7 21 o.o o.o -0.02 0.05 
10 7 26 o.o 0.20 -0.02 o.o 
10 7 31 o.o 0.15 -0.01 0.05 
10 7 36 o.o 0.20 -0.01 0.0 
10 7 41 o.o 0.20 -o.oo 0.06 
10 7 46 o.o o.o -0.01 0.02 
10 7 51 0.0 0.20 -0.02 0.03 
10 7 56 o.o o.o -0.02 0.03 
10 8 1 o.o 0.20 -0.03 0.06 
10 8 6 o.o 0.20 -0.02 o.o 
10 8 11 o.o 0.20 o.o 0.06 
10 8 16 o.o 0.20 -0.01 0.06 
10 8 21 o.o 0. 20 -0.01 0.06 
10 8 26 o.o 0.05 -0 .oo o.o 
10 8 31 o.o o.o o.o 0.06 
10 8 36 o.o o.o o.o 0.06 
10 8 41 o.o 0.20 o.o o.o 
10 8 46 o.o 0.20 0.01 o.o 
10 8 51 o.o o.o 0.01 0.06 
10 8 56 o.o 0.20 o.oo 0.03 
10 9 1 o.o 0.20 0.o1 0.03 
10 9 6 o.o 0.20 0.01 0.06 
10 9 11 o.o 0.20 0.01 0.06 
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TRANSECT 14 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR f\N SEC PL PL FL FL 

10 9 16 o.o 0.20 0.03 0.06 
10 9 21 o.o 0.20 0.02 o.os 
10 9 26 o.o 0.20 0.02 0 .10 
10 9 31 o.o 0.20 0.02 0.06 
10 9 36 o.o 0.20 0.02 0.0 
10 9 41 o.o 0.20 0.02 0.06 
10 9 46 o.o 0.20 0.03 0.03 
10 9 51 o.o 0 .o . 0.03 o.o 
10 9 56 o.o o.o 0.03 o.o 
10 10 1 o.o o.o 0.03 0.08 
10 10 6 o.o o.o 0.03 0.06 
10 10 11 o.o o.o 0.03 0.06 
10 10 16 o.o 0.20 0.06 
10 10 21 o.o o. 3cr 0.03 0.03 
10 10 26 o.o 1.70 0.02 o.o 
10 10 31 o.o 1.75 0.02 0.06 
10 10 36 o.o 1.40 0.02 0.03 
10 10 41 o.o 1.90 0.02 0.06 
10 10 46 o.o 2.80 0.03 0.03 
10 10 51 o.o 4.90 0.03 o.o 
10 10 56 o.o 6.40 0.02 0.06 
10 11 1 o.o 8.30 0.03 0.06 
10 11 6 o.o 12.60 0.03 0.06 
10 11 11 0 .40 14.50 0.03 •••••• 
10 11 16 0.54 15.70 0.02 0.06 
10 11 21 0.80 14.40 0.03 o.o 
10 11 26 1.61 18.20 0.11 0.03 
10 11 31 1.61 .20. 60 0.06 0.06 
10 11 36 1.47 19.60 0.01 0.06 
10 11 41 1.14 17.60 0.01 0.06 
10 11 46 0.80 14.45 o.o o.o 
10 11 51 o.o 12.50 o.oo 0.06 
10 11 56 o.o 9.8 0.01 o.o 
10 12 1 0.0 a.so 0.01 0 .10 
10 12 6 o.o 7.80 o.oo 0.03 
10 12 11 o.o 8.50 o.oo 0.05 
10 12 16 o.o 6.80 o.oo 0.03 
10 12 21 •••••• 7.90 0.01 0.06 
10 12 26 o.o 11.50 o.oo 0.03 
10 1.2 31 o.o 7.80 o.o 0.06 
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TRANSECT 14 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR r!N SEC PL PL PL FL 

10 12 36 o.o 5.30 o.oo 0.02 
10 12 41 o.o 4.10 o.oo 0.03 
10 12 46 0.0 1.20 o.o 0.06 
10 12 51 o.o 2.00 -o.oo 0.06 
10 12 56 o.o 2. 10 0.01 0.02 
10 13 1 o.o 4.80 o.o o.o~ 
10 13 6 o.o 6.40 o.o 0.06 
10 13 11 o.o 3.25 o.o 0.06 
10 13 16 o.o 0.60 0.01 0.03 
10 13 21 o.o 0.20 o.oo 0.13 
10 13 26 o.o 0.20 o.o ****** 10 13 31 o.o 0.20 o.oo •••••• 
10 13 36 0 .. o 0.20 0.01 •••••• 
10 13 41 0.0 o.o ****** •••••• 
10 13 46 o.o o.o •••••• • ••••• 
10 13 51 o.o 0.20 •••••• ****** 
10 13 56 o.o 0.20 ****** •••••• 
10 14 1 o.o 0.20 •••••• • ••••• 
10 14 6 0.0 0.20 •••••• •••••• 
10 14 11 o.o •••••• • ••••• •••••• 
10 14 16 o.o •••••• •••••• • ••••• 
10 14 21 o.o •••••• •••••• • ••••• 
10 14 26 o.o •••••• •••••• • ••••• 
10 14 31 o.o •••••• •••••• • ••••• 
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TRANSECT 15 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL PL 

10 17 21 ....... •••••• ****** ~. 13 
10 17 26 ****** ****** ****** 0.03 
10 17 31 ****** ****** ****** o.o 
10 17 36 •••••• •••••• 0.03 o.o 
10 17 41 •••••• ****** 0.03 0.06 
10 17 46 ****** ****** 0 .02. . 0 .o 
10 17 51 •••••• •••••• 0.03 o.os 
10 17 56. • ••••• ****** 0.02 0.06 
10 18 1 •••••• •••••• 0.02 0.06 
10 18 6 •••••• 0.20 0.01 0.06 
10 18 11 ****** 0.20 0.01 0 .o . 
10 18 16 •••••• 0.30 0.02 0.03 
10 18 21 •••••• 0.40 0.00 0.06 
10 18 26 ****** 0.40 0.01 0.06 
10 18 31 o.o 0.25 0.01· 0.06 
10 18 36 0.0 0.35 o.oo 0.06 
10 18 41 o.o 0.20 0.0 0.03 
10 18 46 o.o 0.20 0.02 0.0 
10 18 51 o.o 0.40 0.01 0 .o 2 
10 18 56 o.o 0.20 0 .o l o.o 
10 19 1 o.o 0.40 0.01 0.06 
10 19 6 0.0 0.35 0.02 0.02 
10 19 11 o.o 0.40 0.01 0.06 
10 19 16 o.o 0.40 0.0 0.03 
10 19 21 o.o 0. 40 . -0.01 0.10 
10 19 26 o.o 0.35 -0.02 0.03 
10 19 31 o.o 0.20 -0.01 0 .03 
10 19 36 o.o 0.40 -0.01 0.03 
10 19 41 o.o 0.40 -0.01 o .·o 
10 19 46 o.o 0.40 -o.oo 0.10 
10 19 51 o.o 0.40 -o. 01 . 0.03 
10 19 56 o.o 0.;40 -0.02 0.03 
10 20 .1 o.o 0.40 . -o .02 o.o 
10 20 6 o.o 0.40 -0.01 0.06 
10 20 11 0.0 0.40 -0.02 o.o 
10 20 16 ·O .O 0.40 -0. 01 . 0.06 
10 20 21 o.o 0.40 -0.01 o.o 
10 20 26 o.o 0.40 -o .01 0.06 
10 20 31. o.o 0.30 -0.02 0 .06. 
10 20 36 o.o 0.20 · ~o. oo 0.06 
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TRANSECT 15 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL ll 

HR MN SEC FL PL PL FL 

10 20 41 o.o 0.40 -0.01 0.06 
10 20 46 o.o 0.40 -0.01 o.o 
10 20 51 o.o 0.40 -0.01 0.06 
10 20 56 o.o 0.40 -0.02 0.03 
10 21 1 0.0 o. 30 -0.01 0.03 
10 21 6 o.o 0.20 -0.01 0.06 
10 21 11 0.0 0.20 -0.01 0.08 
10 21 16 o.o 0.40 -0.02 0.06 
10 21 21 0.0 0.40 -0.01 0.03 
10 21 26 o.o 0.40 -0.01 0.03 
10 21 31 o.o 0.30 -0.02 0 .13 
10 21 36 o.o 0.30 -0.02 0.06 
10 21 41 0.0 0.25 -0 .02 0.06 
10 21 46 0.0 0.40 -0.01 0.03 
10 21 51 0.0 0.40 -0.02 0.0 
10 21 56 o.o 0.20 -0.01 0.06 
10 22 1 o.o 0.40 -0.02 0.06 
10 22 6 0.0 0.30 -0.02 0.06 
10 22 11 o.o 0.20 -0.02 0.02 
10 22 16 o.o 0.40 -0.01 .0.03 
10 22 21 o.o 0.35 -0.02 o.o 
10 22 26 o.o 0.40 -0.01 0.03 
10 22 31 o.o 0.40 -0.01 0.03 
10 22 36 o.o 0.40 -0.01 0 .10 
10 22 41 o.o 0.40 -o.oo 0.03 
10 22 46 0.0 0.40 -0.01 0.03 
10 22 51 o.o . 0 .40 -0.01 0 .o 
10 22 56 o.o 0.40 -0.02 o.o 
10 23 1 o.o 0.60 -0.01 0.19 
10 23 6 o.o 0.80 -0.01 o.o 
10 23 11 0.0 0.85 -0.01 o.o 
10 23 16 0.0 0.80 -0.01 0.10 
10 23 21 0.0 1.40 -o.oo 0.06 
10 23 26 o.o 1.20 -0.02 0.03 
10 23 31 o.o 1.20 -0.02 0.02 
10 23 36 0.0 2.00 -0.01 0.03 
10 23 41 o.o 5.50 -0.02 0.06 
10 23 46 0.0 10.40 -o .02 0.03 
10 23 51 o.o 15.80 -0.01 0.03 
10 23 56 o.o 18.00 -0.01 0.06 
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TRANSECT 15 

TIME LEVEL 1 LEVEL 2 · LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

10 24 1 o.o 16.85 -0.02 0.06 
10 24 6 0 .13 17.00 .;.o. o 1 o.o 
10 24 11 2.41 15.10 -0.01 0.06 
10 24 16 3.12 12.20 .,..0.o1 . 0 .03 
10 24 21 2.28 8.40 o.o 0.06 
10 24 26 2.21 6.80 -0.01 0.03 
10 24 31 1.07 5.85 o.o 0.06 
10 24 36 0.94 5.20 -0.01 o.o 
10 24 41 0.94 9.20 -0.01 0.14 
10 24 46 ·1.34 7 .10 -0.01 0.06 
10 24 51 1.21 6.00 -0.01 0.03 
10 24 56 2.01 5.60 -0.01 0.06 
10 25 1 2.68 5.50 -0.01 0.06 
10 25 6 2.34 3.50 o.n o.o 
10 25 11 1.21 0.60 0.03 
10 25 16 1.94 0.40 o.o 0.06 
10 ~5 21 2.21 0.40 . 0. 0 0 .13 
10 25 26 2 .21 0.40 o.o 0.06 
10 25 31 3.35 0.25 o.o 0 .10 
10 25 36 2.45 0.25 -0.01 •••••• 
10 25 41 2.61 0.30 -0.01 •••••• 
10 25 46 0.07 0.40 -0.01 •••••• 
10 25 51 o.o 0.40 •••••• •••••• 

. 10 25 56 o.o o.~o ****** ....... 
10 26 1 o.o 0.40 ****** •••••• 
10 26 6 o.o 0.35 •••••• ••••••• 
10 26 11 o.o 0.40 •••••• •••••• 
10 26 16 o.o 0.20 •••••• •••••• 
10 26 21 o.o •••••• ****** •••••• 
10 26 26 o.o •••••• • ••••• • ••••• 
10 26 31 o.o •••••• • ••••• •••••• 
10 26 36 o.o •••••• • ••••• •••••• 
.10 26 41 o.o •••••• • ••••• •••••• 

Al-42 



TRANSECT 16 

TIME :LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

10 30 26 •••••• •••••• •••••• 0.0 
10 30 31 •••••• •••••• •••••• o.os 
10 30 36 •••••• •••••• •••••• 0.06 
10 30 41 ****** •••••• 0.03 0.06 
10 30 46 •••••• •••••• 0.01 o.o 
10 30 51 •••••• •••••• 0.02 0.03 
10 30 56 •••••• •••••• 0.02 0.06 
10 31 1 •••••• ****** 0.02 0.06 
10 31 6 ****** ****** 0.02 0.06 
10 31 11 •••••• 0.20 0.03 0.10 
10 31 16 ****** 0.20 0.02 0.06 
10 31 21 •••••• 0.20 0.02 -0 .06 
10 31 26 •••••• 0.20 0.02 0.06 
10 31 31 •••••• 0.20 0.02 0.06 
10 31 36 o.o 0.20 0.02 0.03 
10 31 41 o.o 0.20 0.02 0.06 
10 31 46 o.o 0.20 0.01 0.06 
10 31 51 o.o 0.20 0.02 0.06 
10 31 56 o.o 0.20 0.02 o.o 
10 32 1 0.0 0.20 0.02 0.06 
10 32 6 o.o o.o 0.02 0.06 
10 32 11 o.o 0.20 0.01 0.02 
10 32 16 o.o 0.20 0.02 0 .10 
10 32 21 o.o 0.20 0.02 0.06 
10 32 26 o.o 0.20 0.02 0.06 
10 32 31 o.o 0.20 0.02 0 .o 2. 
10 32 36 o.o 0.20 0.02 0.06 
10 32 41 o.o 0.20 0.03 o.o 
10 32 46 o.o 0.20 0.03 0.03 
10 32 51 0.15 0.20 0.03 0.03 
10 32 56 0.32 0.20 0.03 0.08 
10 33 1 1.57 0.20 0.03 0.03 
10 33 6 0.60 0.20 0.02 0.06 
10 33 11 0.58 0.20 0.03 0.08 
10 33 16 0.21 0.20 0.03 0 .o 3 
10 33 21 0.28 0.20 0.03 o.o 
10 33 26 0.15 0.20 0.02 o.o 
10 33 31 0.21 0.20 0.02 0 .10 
10 33 36 1.10 0.20 0.03 0.06 
10 33 41 0.58 0.20 0.02 0.06 

Al-43 



TRANSECT 16 

TiftE LEVEL 1 LEVEL 2 ·LEVEL 3 LEVEL ~ 

HR HN SEC FL PL PL FL 

10 33 46 0. 19 0.20 0.02 n.06 
10 33 51 0.02 0.20 0.03 0.06 
10 33 56 o.o 0.20 0.02 0.06 
10 34 1 2.62 0.20 0.02 0.03 
10 34 6 0.20 0.02 0.10 
10 34 11 0.20 0.02 0.06 
10 34 16 4.48 0.20 0.02 o.o 
10 34 21 9.92 0.20 . 0.02 0 .06 
10 34 26 4 .56 2.50 0.02 0.03 
10 34 31 1.34 o.eo 0.03 0.10 
10 34 36 0.67 0.20 0.02 0.06 
10 34 41 0.80 0.20 0.02 o.o 
10 34 46 1.81 0.20 0.03 0.06 
10 34 51 0.74 0.20 
10 34 56 3.75 0.20 0.02 \). 0 
10 35 1 1.21 0.20 0.02 0.02 
10 35 6 3.05 0.20 0.02 0 .10 
10 35 11 1.00 0.20 0.02 0.06 
10 35 16 o.o 0.4() 0.02 0.06 
10 35 21 o.o 1.50 0.03 0.03 
10 35 26 o.o 3.50 0.03 0.02 
10 35 31 o.o 4.00 0.03 0 .03 ' 
10 35 36 0.47 3.60 0.03 0 .13 
10 35 41 2.18 5.20 0.03 o.o 
10 35 46 3.68 5.60 0.03 0 .03: 
10 35 51 2.41 5.90 0.03 0.03 
10 35 56 2.34 4.80 0.03 0.06 
10 36 1 1.74 3.40 0.03 o.o 
10 36 6 0.54 s.oo 0.03 0.03 
10 36 11 0.60 1.75 0.03 0.08 
10 36 16 1.07 0.60 0.02 0.06 
10 36 21 0.33 1.50 0.02 0.06 
10 36 26 o.o 6.55 0.02 0.06 
10 36 31 o.o 8.60 0.03 0.06 
10 36 36 ' 0. 0 9.00 0~02 0.06 
10 36 41 o.o 7.10 0.02 0.03 
10 36 46 o.o 2.90 0.02 0.10 
10 36 51 o.o 2.50 0.03 0.05 
10 36 56 o.o 1. 10 0.03 0.06 
10 37 1 o.o 0.20 0~02 0.06 

Al-44 



TRANSECT 16 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR rm SEC PL FL FL FL 

10 37 6 0.0 0.20 0.03 (). 03 
10 37 11 o.o 0.20 0.03 0.03 
10 31 16 o.o 0.20 0.03 0.03 
10 31 21 o.o 0.20 0.02 0.05 
10 31 26 o.o 0.20 0.02 0.06 
10 37 31 o.o 0.15 0.03 ****** 
10 37 36 0.0 0.20 0.03 ****** 
10 37 41 0.0 0.20 0.03 ****** 
10 37 46 0.0 0. 20 ****** ****** 
10 37 51 0.0 0.20 ****** ****** 
10 31 56 o.o 0.20 ****** ****** 
10 38 1 o.o 0.20 ****** ****** 
10 38 6 0.0 0.20 ****** ****** 
10 38 11 o.o 0.20 ****** ****** 
10 38 16 0.0 ****** ****** ****** 
10 38 21 o.o ****** ****** ****** 
10 38 26 0.0 ****** ****** ****** 
10 38 31 0 .o ' ****** ****** ****** 
10 38 36 0.0 ****** ****** ****** 
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TRANSECT 17 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

10 41 16 •••••• •••••• • ••••• 0.06 
10 41 21 •••••• •••••• •••••• 0.06 
10 41 26 •••••• •••••• • ••••• 0.03 
10 41 31 •••••• •••••• 0.02 0.06 
10 41 36 •••••• •••••• 0.02 0.10 
10 41 41 •••••• •••••• 0.02 0.03 
10 41 46 ****** ****** 0.02 0.06 
10 41 51 ****** •••••• 0.03 0.02 
10 41 56 •••••• •••••• . 0 .02 . 0 .03 
10 42 1 •••••• 0.20 0.03 0.03 
10 42 6 •••••• 0.40 0 .02 . 0.08 
10 42 11 •••••• 0.40 0~02 0.06 
10 42 16 •••••• 0.30 0.03 0.06 
10 42 21 •••••• 0.20 0.03 0.06 
10 42 26 o.o 0.40 0.03 0.06 
10 42 31 o.o 0.40 0.03 0.06 
10 42 36 o.o 0.25 0.03 0.06 
10 42 41 o.o 0.40 0.03 0.06 
10 42 46 o.o 0.20 0.02 0.13 
10 42 51 o.o 0.40 0.03 0.03 
10 42 56 o.o 0.35 0.02 0.06 
10 43 1 o.o 0.20 0.02 0.10 
10 43 6 o.o 0.25 0.02 o.o 
10 43 11 o.o 0.35 0.03 o.oa 
10 43 16 o.o 0.40 0.02 0.11 
10 43 21 o.o 0.40 0.01 0.06 
10 43 26 o.o 0.20 0.02 0.06 
10 43 31 o.o 0.20 0.02 0.06 
10 43 36 0.0 0.20 0 .01. 0.06 
10 43 41 o.o 0.30 0.01 0.03 
10 43 46 o.o 0.30 o.o 0.06 
10 43 51 o.o 0.30 o.o 0.03 
10 43 56 o.o 0.40 o.o 0.13 
10 44 1 o.o 0.20 0.01 0.10 
10 44 6 o.o 0.20 0.00 0.03 
10 44 11 o.o 0.30 -o.oo 0.06 
10 44 16 o.o 0.40 o.oo 0.06 
10 44 21 o.o 0.20 o.oo 0.06 
10 44 26 o.o 0.20 o.o 
10 44 31 o.o 0.30 -0.01 0.10 
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TRANSECT 17 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR ~N SEC FL FL FL PL 

10 44 36 o.o 0.35 -0.o1 0.0 
10 44 41 o.o 0.35 -0.01 0.06 
10 44 46 0.0 0.40 -0.01 0 .10 
10 44 51 o.o 0.20 -0.01 0.06 
10 44 56 0.0 0.20 -0.01 0.06 
10 45 1 o.o 0.40 -0.o1 0.05 
10 45 6 o.o 0.70 -0.02 0.03 
10 45 11 0.0 2.20 -0.01 0.06 
10 45 16 o.o 3.00 -0.02 0.10 
10 45 21 o.o 3.20 -0.01 0.03 
10 45 26 o.o 5.40 -0.02 o.o 
10 45 31 o.o 5.10 -0.02 0.03 
10 45 36 o.o 5.50 -0.02 0.06 
10 45 41 o.o 5.70 -0.02 0.05 
10 45 46 o.o 0.70 -0.02 0.03 
10 45 51 o.o 0.40 -0.02 0.03 
10 45 56 o.o 0.20 -0.01 0.10 
10 46 1 o.o 0.20 -0.01 o.o 
10 46 6 o.o 0.40 o.o 0.03 
10 46 11 0.0 0.40 -0.01 0.06 
10 46 16 o.o 0.20 -0.02 ****** 
10 46 21 o.o 0.40 -0 .02 ****** 
10 46 26 0.0 0.25 -0.01 0.06 
10 46 31 0.0 0.25 0.01 0.06 
10 46 36 o.o 0.03 0.05 
10 46 41 o.o 0.25 o.o 0.06 
10 46 46 o.o 0.25 -0.01 0.03 
10 46 51 0.20 0.40 -0.o1 0.02 
10 46 56 1.00 4.60 -0.02 0.03 
10 47 1 1.74 3.0 -0.01 0.06 
10 47 6 2.45 0.6 -o.oo 0.02 
10 47 11 1.94 3.20 -0.01 0.10 
10 47 16 2.61 8.85 -0.01 0.26 
10 47 21 1.67 10.80 -0.00 0.05 
10 47 26 0.67 11.00 -0.01 o.o 
10 47 31 1.61 12.15 -0.00 0 .10 
10 47 36 2.61 12.50 -0.01 0.03 
10 47 41 2.55 11.80 -0.01 0.02 
10 47 46 2.34 12.60 -0.01 0.02 
10 47 51 3.68 7.65 -0.00 0.06 
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TRANSECT 17 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL Ii 

P.R ftN SEC Fl.. FL FL FL 

10 47 56 3.89 5.45 -0.01 () • 10 
10 48 1 1.44 5.40 -0.01 0.06 
10 48 6 0.20 4.00 -0.01 o.o 
10 48 11 ' o.o 2.95 -c.oo 0.06 
10 48 16 o.o 0.80 -o.oo 0.06 
10 48 21 o.o 1. 10 -0.01 0.03 
10 48 26 o.o 2.10 o.o 0.06 
10 48 31 o.o 2.90 -0.01 0.06 
10 48 36 o.o 5.40 -0.01 o.o 
10 48 46 o.o 7.40 -0.01 0.06 
10 48 51 o.o 4. 30 -0.01 0.03 
10 48 56 o.o 1.70 -o.oo 0.03 
10 49 1 O.o 0.50 -0.01 0.06 
10 49 6 o.o 1.00 -0.01 0.06 
10 49 11 o.o 0.40 -0.01 0.06 
10 49 16 o.o 0.25 o.o 0.16 
10 49 21 o.o 0.25 -0.01 o.o 
10 49· 26 o.o 0.40 -0 .02 ****** 10 49 31 o.o 0.40 -0.01 •••••• 
10 49 36 o.o 0.40 -0.01 •••••• 
10 49 41 o.o 0.40 •••••• • ••••• 
10 49 46 o.o 0.40 •••••• •••••• 
10 49 51 o.o 0.40 •••••• •••••• 
10 49 56' o.o 0.25 •••••• • ••••• 
10 50 1 o.o 0.40 •••••• • ••••• 
10 50 6 o.o 0.40 •••••• • ••••• 
10 50 11 o.o •••••• • ••••• •••••• 
10 50 16 o.o •••••• • ••••• • ••••• 
10 50 21 o.o •••••• •••••• • ••••• 
10 50 26 o.o •••••• •••••• • ••••• 
10 50 31 o.o •••••• •••••• ****** 
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TR All SECT 18 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR t!N SEC FL FL PL FL 

10 54 41 •••••• •••••• • ••••• ~.06 

10 54 46 •••••• •••••• •••••• 0.06 
10 54 51 •••••• ****** •••••• 0.06 
10 54 56 ****** •••••• 0.03 0.06 
10 55 1 •••••• •••••• 0.01 0.08 
10 55 6 •••••• •••••• 0.00 0.05 
10 55 11 •••••• •••••• 0.01 0.05 
10 55 16 ****** ****** 0.01 0.10 
10 55 21 ****** •••••• 0.01 0.06 
10 55 26 •••••• 0.20 0.01 0.06 
10 55 31 •••••• 0.20 0.01 0.03 
10 55 36 •••••• 0.20 0.01 0.06 
10 55 "1 •••••• 0.20 0~01 0.05 
10 55 46 •••••• 0.20 0.01 o.o 
10 55 51 o.o o.o 0.01 0.05 
10 55 56 0.0 o.o 0.01 0.06 
10 56 1 o.o 0.15 0.03 0.06 
10 56 6 0.0 o.o 0.02 0 .10 
10 56 11 o.o o.o 0 .06 
10 56 16 0.0 o.o 0.03 0. 10 
10 56 21 o.o o.o 0.02 0.06 
10 56 26 o.o 0.05 0.03 0.06 
10 56 31 o.o 0 .10 0.02 0.06 
10 56 36 0.0 o.o 0.02 o.o 
10 56 41 o.o 0.20 0.03 0.06 
10 56 46 o.o 0.0 0.03 0.03 
10 56 51 o.o 0.20 0.03 0.06 
10 56 56 0.0 0 .10 0.01 0.03 
10 57 1 o.o o.o 0.02 0.06 
10 57 6 o.o o.o 0.03 0.03 
10 57 11 o.o 0.20 0.03 0.05 
10 57 16 o.o 0.20 0.02 0.06 
10 57 21 o.o 0.20 0.02 0.06 
10 57 26 0.0 0.05 0.03 0.06 
10 57 31 o.o 0.20 0.02 0 .10 
10 57 36 o.o 0.20 0.01 0.06 
10 57 41 o.o 0.20 0.01 0.03 
10 57 46 o.o 0.20 o.oo 0.06 
10 57 51 0.0 0.20 o.o 0.05 
10 57 56 0.0 0.20 0.01 0.06 
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TRANSECT 18 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR t!N SEC FL FL FL FL 

10 58 1 o.o 0.20 o.o ~.10 

10 58 6 o.o 0.20 0.01 0.06 
10 56 11 o.o 0.20 o.o 0.06 
10 58 16 o.o 0.20 0.01 o.o 
10 58 21 o.o 0.20 o.o 0.10 
10 58 26 o.o 0.20 o.o 0.06 
10 58 31 o.o 0.05 0.01 o.o 
10 58 36 o.o 0.15 o.o 0.02 
10 58 41 o.o o.:to 0.01 0.06 
10 58 46 o.o 0.20 o.o 0.06 
10 58 51 o.o 0.20 o.o 0.03 
10 58 56 o.o 0.20 o.oo o.o 
10 59 1 0.0 0.20 o.o 0.06 
10 59 6 o.o 0.20 o.oo 0.06 
10 59 11 o.o 0.20 o.o 
10 59 16 o.o 0.20 . 0 .o v.03 
10 59 21 o.o 0.20 o.o o.o 
10 59 26 o.o 0.20 o.o o.o 
10 59 31 o.o 0.20 o.o o.o 
10 59 36 o.o o.o o.o 0.06 
10 59 41 o.o 0.20 o.o 0.10 
10 59 46 o.o 0.20 o.o 0.06 
10 59 51 o.o 0.20 o.oo 0.06 
10 59 56 o.o 0.20 o.o 0.03 
11 0 1 o.o 0 .20 o.o 0.06 
11 0 6 o.o 0.20 o.o 0.06 
11 0 11 o.o 0.20 o.o 0.06 
11 0 16 o.o 0.20 o.o 0.06 
11 0 21 o.o 0.20 -o .01 o.o 
11 0 26 o.o o. 20 o.o 0.06 
11 0 31 o.o 0.20 o.o 0.06 
11 . 0 36 o.o 0.20 o .o·o 0.06 
11 0 41 o.o 0.20 o.o 0.06 
11 0 46 o.o 0.20 o.o 0.06 
11 0 51 ·O .O 0.20 o.o 
11 0 56 o.o 0.20 v.v1 0.03 
11 1 1 o.o 0.20 o.o 0.06 
11 1 6 o.o 0.45 o.o 0.06 
11 1 11 o.o 0.40 o.o 0.03 
11 1 16 o.o 0.40 o.o 0.06 
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TRANSECT 18 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL FL 

11 1 21 0.0 3.10 o.o 0.0 
11 1 26 0.0 4.50 o.o 0.03 
11 1 31 o.o 3.20 o.o 0.08 
11 1 36 o.o 2.30 o.o 0.03 
1 1 1 41 o.o 2.10 -0.01 0 .03 
11 1 46 o.o 2.75 -0.01 0.06 
11 1 51 o.o 1.60 o.o 0.06 
11 1 56 o.o 0.60 -0.01 0.06 
11 2 1 o.o ·o. 40 -0.01 0.03 
11 2 6 o.o 0.35 -0.01 0.06 
11 2 11 0.0 0.35 o.o 0.06 
11 2 16 0.0 0.40 -o .o 1 o.o 
11 2 21 o.o 0.30 -0.01 0.06 
11 2 26 o.o 0.20 -o.oo o.o 
11 2 31 o.o 0.20 -0.01 0.03 
11 2 36 0.0 0.20 -0.01 0.06 
11 2 41 0.0 0.20 -0.01 0.03 
11 2 46 0.0 0.20 -0.01 0.02 
11 2 51 o.o 0.20 -o.oo 0.06 
11 2 56 o.o 0.20 -o.oo o.o 
11 3 1 o.o 0.20 -0.01 0.03 
11 3 6 o.o 0.20 -0.01 0.06 
11 3 11 o.o 0.20 -0.01 0.06 
11 3 16 o.o 0.20 -0.01 0.03 
11 3 21 o.o 0.20 o.o 0.06 
1 1 3 26 o.o 0.20 o.o 0.06 
11 3 31 o.o 0. 20 0.03 0.06 
11 3 36 o.o 0.40 0.07 0.06 
1 1 3 41 0.0 0.60 0.02 0.06 
11 3 46 o.o 0.20 o.o 0.10 
1 1 3 51 o.o 0.20 0.01 0 .o 
11 3 56 o.o 0.20 0.02 0.06 
11 4 1 0.0 0.20 0.01 0.02 
11 4 6 o.o 0.20 0.01 0.03 
1 1 4 11 o.o 0.20 0.02 0.03 
11 4 16 o.o 0.20 o.o 0.06 
11 4 21 o.o ·0.20 o.o 0.03 
11 4 26 o.o 0.20 -0.01 0.06 
11 4 31 o.o 0.20 -0.01 0.06 
11 4 36 0.0 0.20 -0.01 •••••• 
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TRANSECT 18 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC FL FL FL PL 

11 4 41 o.o 0.20 -o.oo •• '41 .... 

11 4 46 o.o 0.20 -0.02 •••••• 
11 4 51 o.o 0.20 •••••• •••••• 
11 4 56 o.o 0.20 ****** ****** 
11 5 1 o.o 0.20 •••••• •••••• 
11 5 6 o.o 0.20 •••••• •••••• 
11 5 11 o.o 0.20 •••••• • ••••• 
11 5 16 o.o 0.20 •••••• • ••••• 
11 5 21 o.o •••••• •••••• ****** 
11 5 26 o.o ••••••• •••••• • ••••• 
11 5 31 o.o •••••• •••••• • ••••• 
11 5 36 0.0 •••*•• •••••• • ••••• 
11 5 "1 o.o •••••• •••••• •••••• 
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TRANSECT 19 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR rm SEC FL FL FL FL 

11 13 31 •••••• •••••• • ••••• 0.06 
11 13 36 •••••• •••••• •••••• 0.06 
1 1 13 41 •••••• •••••• • ••••• 0.10 
11 13 46 •••••• •••••• 0.02 0.03 
1 1 13 51 •••••• •••••• 0.01 0.06 
11 13 56 •••••• • ••••• 0.02 0.06 
11 14 1 •••••• •••••• 0.01 o.o 
11 14 6 •••••• •••••• 0.01 0.06 
11 14 11 •••••• •••••• 0.01 0 .05 
11 14 16 •••••• 0.40 0.01 0.03 
11 14 21 •••••• 0.20 0.01 0.06 
11 14 26 •••••• 0.20 0.02 0.03 
11 14 31 •••••• 0.20 0.01 0.05 
11 14 36 •••••• 0.40 0.01 0.11 
11 14 41 0.0 0.30 o.oo o.o 
11 14 46 0.0 0.40 o.oo 0.16 
1 1 14 51 o.o 0.40 0.01 0.10 
11 14 56 o.o 0.40 o.oo o.o 
11 15 1 o.o 0.25 0.01 0.06 
11 15 6 o.o 0.40 o.oo 0.03 
11 15 11 o.o 0.20 -0.00 0.06 
1 1 15 16 o.o 0.20 -o.oo 0.03 
11 15 21 o.o 0.40 o.oo o.o 
1 1 15 26 o.o 0.40 o.oo •••••• 
11 15 31 o.o 0.40 o.oo 0.06 
11 15 36 o.o 0.40 o.oo 0.13 
11 15 41 o.o 0.40 •••••• 0 .02 

·11 15 46 o.o 0.40 -0.01 0.06 
11 15 51 o.o 0.40 -0.01 0.06 
11 15 56 o.o 0.40 -0.00 0.03 
11 16 1 o.o 0.40 -o.oo 0 .05 
11 16 6 o.o 0.40 -o.oo 0.06 
11 16 11 o.o •••••• -0.01 0.10 
11 16 16 o.o 0.20 -o.oo 0.06 
11 16 21 o.o 0.30 -o.oo 0 .10 
11 16 26 0.0 0.20 -0.01 0.06 
1 1 16 31 o.o 0.40 -0.01 o.o 
11 16 36 •••••• 0.40 -0.01 0.06 
11 16 41 o.o 0.40 -o.oo 0 .13 
11 16 46 0.0 0.40 , -o .00 0.06 
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TRANSECT 19 

Til'!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SBC PL FL FL FL 

11 16 51 o.o 0.40 -o.oo ~.06 

11 16 56 o.o 0.40 -0.01 o.o 
11 17 1 0.40 -0.01 0.06 
11 17 6 0-~ 0 0.40 -0.01 0.03 
11 17 11 0.0 0.30 -0.01 0.06 
11 17 16 o.o 0 .40 . -0.01 0.06 
11 17. 21 o.o 0.40 -o.oo 0.03 
11 17 26 o.o 0.40 -o .o 1 0.05 
11 17 31 o.o 0.40 -0.01 0.13 
11 17 36 o.o 0.40 -0.01· 0.06 
11 17 41 o.o 0.40 o.oo 0.05 
11 17 46 o.o 0.40 -0.01 0.06 
11 17 51 o.o 0.40 -o.oo 0.02 
11 17 56 o.o 0.40 -0.01 0 .10 
11 18 1 o.o 0.40 -0.01 0.06 
11 18 6 o.o 0.40 -0.01 0 .10 
11 18 11 o.o 0.40 -o.oo 0.06 
11 18 16 o.o 0.40 -o.oo 0.06 
11 18 21 o.o 0.40 -o.oo 0.06 
11 18 26 o.o 0.40 o.oo 0.03 
11 18 31 o.o 0.40 -0.00 o.o 
11 18 36 o.o 0.40 -0.01 0.03 
11 18 41 o.o 0.40 -0.01 0.06 
11 18 46 o.o 0. 40 -o.oo o.o 
11 18 51 o.o 0.40 -o.oo -0.03 
11 18 56 0.0 0.40 -o.oo 0.06 
11 19 1 o.o 0.40 -0.01 0.06 
11 19 6 o.o 0.40 -o.oo 0.08 
11 19 11 o.o 0.40 -o. 01 0.03 
11 19 16 . o.o 0.40 -0.01 0.06 
11 19 21 o.o 0.40 -0.01 0.03 
11 19 26 o.o 0.40 -0.01 0.06 
11 19 31 o.o 0.40 -o.oo 0.06 
11 19 36 0.0 0.40 -o.oo. 0.10 
11 19 41 o.o 0.40 o .. oo o.o 
11 19 46 o.o 0.40 .-0.00 o.o 
11 19 51 o.o 0.40 o.oo 0.06 
11 19 56 o.o 0.40 -0.01 o.o 
11 20 1 o.o 0.40 -o.oo 0.13 
11 20 6 o.o 0.40 o.o 0.05 
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TRANSECT 19 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR P!N SEC PL PL PL PL 

1 1 20 11 o.o 0.40 -0.01 0.06 
11 20 16 o.o 0.35 -0.01 0.03 
11 20 21 o.o 0.30 -0.01 0.06 
11 20 26 0.0 0.35 -0.00 0.06 
11 20 31 0.0 0.40 -o.oo 0.06 
11 20 36 o.o 0.40 -0.01 0.03 
11 20 41 0.0 0.40 -0.01 0.06 
11 20 46 0.0 0.40 -0.01 0.06 
11 20 51 0.0 0. 30 -o.oo 0.02 
11 20 56 o.o 0.25 -0.01 0.06 
11 21 1 o.o 0.40 -o.o 1 0.10 
11 21 6 0.0 0.40 -0.01 0.03 
11 21 11 o.o 0.40 -0.02 0.06 
11 21 16 o.o 0.40 -0.00 0.06 
11 21 21 o.o 0.40 -0.01 0.05 
11 21 26 0.0 0.40 -0.02 0.05 
11 21 31 o.o 0.40 -0.o1 o.o 
1 1 21 36 o.o 0.40 -o.oo 0.03 
1 1 21 41 o.o 0.40 -0.01 0.03 
11 21 46 o.o 0.40 -0.01 0.02 
11 21 51 o.o 0.40 -0.01 0.08 
11 21 56 o.o 0.40 -o.oo 0.06 
11 22 1 o.o 0.40 -0.00 0.05 
1 1 22 6 0.0 0.40 -0.01 0.03 
11 22 11 o.o 0.40 0.03 
11 22 16 o.o 0.40 -0.01 0.06 
11 22 21 o.o 0.40 -0.01 0.02 
11 22 26 o.o 0.40 -0.01 0.06 
1 1 22 31 o.o 0.40 -0.01 0.06 
11 22 36 o.o 0.40 -0.01 0 .10 
1 1 22 41 o.o 0.40 -0.01 0 .;.02 
1 1 22 46 0.0 0.40 -0.01 0.06 
11 22 51 o.o 0.40 o.oo 0.06 
11 22 56 o.o 0.40 -o.oo 0.06 
11 23 1 o.o 0.40 o.oo 0.03 
11 23 6 o.o 0.40 o.o -0.06 
11 23 11 o.o 0.40 -o .oo 0.06 
11 23 16 o.o 0.40 -0.01 o.o 
1 1 23 21 o.o 0.40 -0.01 0.10 
11 23 26 0.0 0.40 0.01 0.03 
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TRANSECT 19 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC PL FL FL . FL 

11 23 31 o.o 0.40 0.01 '). 0 
11 23 36 o.o 0.40 . -0. 00 0.13 
11 23 41 o.o 0.40 -o.oo 0.06 
11 23 46 o.o 0.40 -0.01 0.06 
11 23 51 o.o 0.40 -0.01 0.02 
11 23 56 o.o 0.40 -o.oo 0.03 
11 24 1 0.0 0.40 o.oo 0.06 
11 24 6 o.o 0.40 o.o 0.06 
11 24 11 o.o 0.60 o.o 0.03 
11 24 16 o.o 0.80 o.oo. 0.06 
11 24 21 o.o 0.60 o.oo o.os 
11 24 26 o.o 0.60 0.00 0 .06 
11 24 31 o.o 3.70 o.oo 0.03 
11 24 36 o.o 4.80 o.oo 0.06 
11 24 41 o.o 4.40 o.oo 0.06 
11 24 46 o.o 3.80 0.00 0.06 
11 24 51 o.o 3.40 o.o o.o 
11 24 56 o.o 3.00 0 .01 . 0.06 
11 25 1 o.o 3.20 o.o 0.06 
11 25 6 o.o 3.80 -o.oo 0.03 
11 25 11 o.o 4.20 0 .• 01 0.06 
11 25 16 o.o 4.20 -o.oo 0.06 
11 25 21 o.o 3 .60. -o.oo () .o 
11 25 26 o.o 2.40 o.o 0.06 
11 25 31 0.0 1.90 o.o 0.0 
11 25 36 o.o 0.40 0.00 0.06 
11 25 41 0 .o 0.40 o.oo 0.06 
11 25 46 o.o 0.40 ·o .oo o.o 
11 25 51 o.o 0.40 -0 .oo 0.06 
11 25 56 0.11 0.40 -o.oo 0.03 
11 26 1 0.13 0.40 -o.oo 0.06 
11 26 6 0.56 0.40 o.o o.o 
11 26 11 0. 84 0 .40 . 0.01 0.06 
11 26 16 0.24 0.40 o.oo o.o 
11 26 21 0.34 0. i.o o.oo 0.06 
11 26 26 0.09 0.40 0.01 0.06 
11 26 31 0.09 0.40 0.01 0.06 
11 26 36 0.11 0.40 o.oo 0.03 
11 26 41 0.04 0.40 -o.oo 0.03 
11 26 46 . o.o . 0 .40 o.o 0.06 



TRANSECT 19 

TIME ;[.EVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

. 11 26 51 o.o 0.40 -0 .oo {\ ~06 
11 26 56 o.o 0.40 0.00 0.06 
11 27 1 o.o 0.40 o.oo 0.03 
11 27 6 o.o 0.35 o.oo •••••• 
11 27 11 o.o 0.40 -o.oo •••••• 
11 27 16 o.o 0.40 o.oo •••••• 
11 27 21 0.40 •••••• •••••• 
1 1 27 26 o.o 0.40 ****** ****** 
11 27 31 0.0 0.40 ****** •••••• 
11 27 36 o.o 0.40 ****** ****** 
11 27 41 o.o 0.40 ****** ****** 
11 27 46 0.0 0.40 ****** ****** 
11 27 51 o.o •••••• ****** ****** 
11 27 56 o.o •••••• ****** •••••• 
11 28 l o.o •••••• •••••• ****** 
11 28 6 o.o •••••• • ••••• •••••• 
11 28 11 o.o •••••• ****** •••••• 
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TRANSECT 20 

TiftE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL [I 

HB ftN SEC PL FL PL PL 

11 32 26 •••••• •••••• • ••••• ~ .. 03 
11 32 31 •••••• •••••• • ••••• 0.06 
11 32 36 •••••• •••••• • ••••• o.o 
11 32 41 •••••• •••••• 0.01 0.03 
11 32 46 ••••••• •••••• 0.01 0.06 
11 32 51 •••••• •••••• 0.00 0.06 
11 32 56 •••••• •••••• o.oo 0.03 
11 33 1 •••••• •••••• o.oo 0.05 
11 33 6 •••••• •••••• o.o 0.10 
11 33 11 •••••• 0.40 o.oo 0.02 
11 33 16 •••••• 0.30 o.o 0.06 
11 33 21 •••••• 0.40 -o.oo o.o 
11 33 26 •••••• 0.40 0.00 o.o 
11 33 31 •••••• 0.40 -o.oo 0 .02 . 
11 33 36 o.o 0.40 -0.01 0.06 
11 33 41 0.0 0.30 -0.01 0.03 
11 33 46 0 .o . 0.40 -0.01 0.05 
11 33 51 o.o 0.40 o.o 0.03 
11 33 56 o.o 0.30 -0~00 ·o .06 
11 34 1 o.o 0.20 o.oo o.o 
11 34 6 o.o 0.40 0.01. 0.06 
11 34 11 o.o 0. 30 0.01 0.10 
11 34 16 o.o 0.40 0.02 0.02 

. 11 34 21 o.o 0.20 0.02 o.o 
11 34 26 o.o 0.20 0.01 0.03 
11 34 31 o.o 0.30 0.02 0.06 
11 34 36 o.o 0.20 0.01 0.06 
11 34 41 0.0 0.20 0.01 o.o 
11 34 46 o.o 0.20 0.01 0.06 
11 34 51 o.o o.~o 0.01 0.06 
11 34 56 o.o 0.25 0.01 0.06 
11 35 1 o.o 0.30 0.01 0.03 
11 35 6 1. f4 0.20 0.01 0.06 
11 35 11 0.97 0.20 0.02 0.06 
11 35 16 1.57 0.40 0.01 o.o 
11 35 21 2.84 0.40 0.01 0.06 
11 35 26 2.79 0.20 0.01 0.06 
11 35 31 3.71 0.20 0.02 0.06 
11 35 36 3.98 0.40 0.01 0.06 
11 35 41 1.80 0.25 0.02 0.06 

Al-58 



TRANSECT 20 

TIME LEVEL 1 LEVEL 2 · LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

11 35 46 1.07 0.20 0.01 C.03 
11 35 51 0.92 0.20 0.02 0.10 
11 35 56 0.73 0.20 0.02 0.06 
11 36 1 0.39 0. 20 0.02 0.03 
11 36 6 0.71 0.40 0.02 0.06 
11 36 11 1.14 0.30 0.02 0.06 
11 36 16 1.66 0.20 0.02 0.06 
11 36 21 2. 11 0.40 0.02 0.06 
11 36 26 3.02 0. 20 0.02 0.03 
11 36 31 3.67 0.20 0.03 0 .10 
11 36 36 4.01 0.20 0.02 0.03 
11 36 41 6.16 0.20 0.02 o.o 
11 36 46 0.20 0.01 0.06 
11 36 51 9.92 0.40 0.02 0.06 
11 36 56 9.78 0.40 0.03 0.06 
11 37 1 8.98 0.40 0.02 0.06 
11 37 6 9.45 0.40 0.03 0.06 
11 37 11 9.01 0.40 0.02 0.10 
11 37 16 10 .05 0.40 0.03 0.06 
11 37 21 12.19 0.40 0.03 0.08 
11 37 26 13.00 0.40 0.03 o.o 
11 37 31 11.99 0.40 0.04 o.o 
11 37 36 11.66 0.40 0.02 0.06 
11 37 41 11.66 0.40 0.02 0.10 
11 37 46 10.92 0.40 0.02 0.06 
11 37 51 10.15 0.40 0.02 0.06 
11 37 56 10.38 0.40 0.03 0.05 
11 38 1 10.65 0.40 0.03 0.06 
11 38 6 8.81 0. 41> 0.03 0.03 
11 38 11 7.37 0.40 0.03 0.06 
11 38 16 6.83 0.20 0.02 0.02 
11 38 21 6.03 0.20 0.03 o.o 
11 38 26 5 .16 0.20 0.03 0. 10 
11 38 31 1.61 0.40 0.03 0.06 
11 38 36 o. o--- 0.40 0.03 0.06 
11 38 41 o.o 0.40 0.03 0.05 
11 38 46 0.0 0.35 0.02 o.o 
11 38 51 0.0 0 .20 0.02 0.06 
11 38 56 o.o 0.40 0.03 o.o 
11 39 1 o.o 0.40 0.03 0.03 
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TRANSECT 20 

TiltE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SBC FL FL FL FL 

11 39 6 o.o 0.40 0.03 0.06 
11 39 11 o.o 0.40 0.03 0.03 
11 39 16 o.o 0.40 0.02 o.o 
11 39 21 o.o 0.25 0.02 0.11 
11 39 26 o.o 0.25 0.03 o.o 
11 39 31 o.o 0.40 0.03 0 .10 
11 39 36 o.o 0.40 0.03 0.06 
11 39 41 0 .o . 0.30 0.03 0.08 
11 39 46 o.o 0.40 0.03 o.o 
11 39 51 o.o 0.40 0.03 0.06 
11 39 56 o.o 0.40 0.03 0.06 
11 40 1 o.o 0.40 0.03 0.06 
11 40 6 o.o 0.40 0.03 o.o 
11 40 11 o.o 0. 30 0.03 0.10 
11 40 16 o.o 0.30 0.03 0.06 
11 40 21 o.o 0.40 0.03 o.o 
11 40 26 o.o 0.40 0.05 0.06 
11 40 31 o.o 0.40 0.02 .0.06 
11 40 36 o.o 0.40 0.03 0.05 
11 40 41 o.o 0.40 0.03 o.o 
11 40 46 o.o 0.40 0.03 0.06 
11 40 51 o.o 0.40 0.03 0.10 
11 40 56 o.o 0.40 0.03 0.06 
11 41 1 0.0 0.40 0.04 o.o 
11 41 6 o.o 0.40 0.03 0.06 
11 41 11 o.o 0.40 0.03 0.0 
11 41 16 0.0 0.40 0.04 0.03 
11 41 21 o.o •••••• 0.03 0.06 
1 1 41 26 o.o •••••• 0.03 0.06 
11 41 31 o.o •••••• 0.03 0.10 
11 41 36 o.o 0.40 0.03 0.06 
11 41 41 o.o 0.40 0.03 0.06 
11 41 46 o.o 0.4Q 0.05 0.06 
11 41 51 o.o 1.10 0.04 0.06 
11 41 56 o.o 1.30 0.03 0.03 
11 42 1 o.o 1.60 0.03 0.03 
11 42 6 o.o 1.80 0.03 0.06 
11 42 11 o.o 1.80 0.04 0.03 
11 42 16 o.o 1.80 0.03 o.o 
11 42 21 o.o 2.20 0 .03 . 0.06 
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TRANSECT 20 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

11 42 26 0.0 2.80 0.03 ~.03 

11 42 31 o.o 3.60 0.03 0.06 
11 42 36 o.o 2.10 0.03 0.08 
11 42 41 o.o 1.00 0.04 0.06 
11 42 46 0.80 0.03 0.02 
11 42 51 0.0 0.90 0.03 0.06 
11 42 56 0.0 0.40 0.04 0.06 
11 43 1 o.o 0.40 0.04 0.06 
11 43 6 o.o 0.80 0.03 0.03 
11 43 11 o.o 0.60 0.03 o.o 
11 43 16 o.o 0.40 0.03 0.05 
11 43 21 0.0 0.40 0.04 0.06 
11 43 26 0.0 0.20 0.04 0.06 
11 43 31 o.o 0.25 0.05 ****** 
11 43 36 o.o 0.40 0.03 ****** 
11 43 41 o.o 0.20 0.03 ****** 
11 43 46 o.o 0.20 ****** ****** 
11 43 51 o.o 0.25 ****** ****** 
11 43 56 o.o 0.20 ****** ****** 
11 44 1 o.o 0.20 •••••• •••••• 
11 44 6 o.o 0.20 •••••• •••••• 
11 44 11 o.o 0.20 ****** ****** 
11 44 16 o.o ****** •••••• ****** 
11 44 21 0.0 ****** ****** ****** 
11 44 26 0.0 •••••• ****** •••••• 
11 44 31 o.o •••••• ****** ****** 
11 44 36 0.0 ****** ****** ****** 
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TRA~SECT 21 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ~N SEC FL FL FL FL 

11 50 1 •••••• •••••• • ••••• ~.06 

11 50 6 •••••• •••••• • ••••• 0.06 
11 50 11 •••••• •••••• • ••••• 0.13 
11 50 16 •••••• •••••• 0.03 0 .10 
11 50 21 •••••• •••••• 0.02 0.03 
11 50 26 •••••• •••••• 0.03 0.06 
11 50 31 . •••••• •••••• 0.02 0.06 
11 50 36 •••••• •••••• 0.02 0.06 
11 50 41 •••••• ****** 0.02 0.06 
11 50 46 •••••• 0.07 0.01 o.o 
11 50 51 •••••• 0.07 0.01 0.08 
11 50 56 •••••• 0.07 0.01 0.06 
11 51 1 •••••• 0.07 0.01 0.03 
11 51 6 •••••• 0.07 0 .oo . 0.06 
11 51 11 o.o 0.07 o.o 0.03 
11 51 16 o.o 0.07 o.oo 0.06 
11 51 21 o.o 0.07 0.01 0.06 
11 51 26 o.o 0.01 o.oo 0.13 
11 51 31 o.o 0.07 o.o 0 .10 
11 51 36 o.o ·0.01 0.01 0 .10 
11 51 41 o.o 0.07 -o.oo •••••• 
31 51 41 o.o 0.07 o.oo ****** 11 51 46 o.o 0.07 0.00 0~06 
11 51 51 o.o 0.07 •••••• 0.06 
11 51 56 o.o 0.07 •••••• o.o 
11 52 1 o.o 0.07 0.01 0.06 
11 52 6 o.o 0.07 0.01 0.10 ,, 52 11 o.o 0.07 -o.oo 0.03 
11 52 16 o.o 0.07 -0.01 0 .03 
11 52 21 o.o •••••• -0.01 0 .13 
11 52 26 o.o •••••• -0.01 0.06 
11 52 31 o.o 0.01 -o.oo 0.06 
11 52 36 o.o 0.07 -0.01 0.03 

. 11 52 l&1 o.o 0.07 -0.01 o.o 
11 52 46 •••••• 0.07 -0.01 0.06 
11 52 51 •••••• 0.07 -o.oo 0.06 
11 52 56 o.o 0.07 -0.01 0.08 
11 53 1 o.o 0.01 -0.01 0.06 
11 53 6 o.o 0.07 -0.01 0 .03 
11 53 11 o.o 0.07 -o. 01 · 0.06 
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TRANSECT 21 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL PL 

11 53 16 o.o 0.07 -0 .oo C.13 
11 53 21 o.o 0.07 -o.oo 0.06 
1 1 53 26 o.o 0.07 -0.00 0 .05 
11 53 31 0.0 -0.00 0.06 
11 53 36 0.0 0.07 -0.01 o.o 
11 53 41 0 .. o 0.07 -0.01 0.11 
11 53 46 o.o 0.07 -0.00 0.06 
11 53 51 o.o 0.07 -o .o 1 o.o 
11 53 56 0.0 0.07 -o.oo 0.03 
11 54 1 0.0 0.07 -0.01 0.03 
1 1 54 6 o.o 0.07 -0.00 0.13 
11 54 11 o.o 0.07 -0.01 0.06 
1 1 54 16 0.0 0.07 -0.01 0.06 
11 54 21 o.o 0.07 -0.01 0 .10 
11 54 26 o.o 0.07 -0.01 0.06 
11 54 31 0 .. o 0.07 -0.01 0.06 
11 54 36 o.o 0.07 -0.00 0.06 
1 1 54 41 o.o 0.07 -0 .02 0.05 
11 54 46 o.o 0'1' 07 -0.00 0.06 
11 54 51 o.o 0.07 -o .. oo 0.06 
11 54 56 o.o 0.07 -0.00 0.06 
11 55 1 o.o 0.07 0.0 o.o 
11 55 6 o.o 0.07 -o.oo 0.06 
11 55 11 o.o 0.07 -o.oo 0.06 
11 55 16 o.o 0.07 0.00 0.05 
11 55 21 o.o 0.07 0.01 0.10 
11 55 26 0.0 0.07 -0.00 o.o 
11 55 31 0.0 0.01 -o.oo 0 .. 10 
11 55 36 o.o 0.07 -o.oo 0.06 
1 1 55 41 0.0 0.07 0.00 0.06 
11 55 46 o.o 0.07 o.oo 0.06 
11 55 51 o.o 0.00 0.06 
11 55 56 0.0 0.07 o.oo 0.06 
11 56 1 o.o 0.07 0.01 0.02 
11 56 6 o.o 0.07 0.01 0.06 
11 56 11 o.o 0.07 o.oo 0.0 
11 56 16 0.0 0.07 0.00 0.06 
11 56 21 0.0 0.01 o.oo 0.03 
11 56 26 o.o 0.01 o.o 0.05 
11 56 31 0.0 0.07 0.01 0 .06 . 
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TRANSECT 21 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
BR MN SEC FL FL FL PL 

11 56 36 0.0 0.07 o.o ~.08 

11 56 41 o.o 0.07 0.01 o.o 
11 56 46 o.o 0.07 o.oo 0 .10 
11 56 51 o.o 0.07 o.o 0.06 
11 56 56 o.o 0.07 -o.oo 0.13 
11 57 1 o.o 0.07 -o.oo 0.06 

. 11 57 6 o.o .o. 07 o.oo 0.03 
11 57 11 o.o 0 .07. 0 .01 0 .03 
11 57 16 o.o 0.07 o.oo 0.02 
11 57 21 o.o 0.07 o.o o.o 
11 57 26 o.o 0.07 o.o 0.10 
11 57 31 o.o 0.01 -0.00 0.06 
11 57 36 o.o .. -0.00 0.06 
11 57 41 o.o 0.07 0.01 0.03 
11 57 46 o.o 0.07 -0.01 0.06 
11 57 51 o.o 0.07 -o.oo 0.06 
11 57 56 o.o 0.07 o.o 0.06 
11 58 1 o.o 0.07 o.oo 0.06 
11 58 6 o.o 0.07 0.00 0.06 
11 58 11 o.o 0.07 -0.00 0.03 
11 58 16 o.o 0.07 0.05 
11 58 21 o.o 0.07 -o.oo 0.03 
11 58 26 o.o 0.07 o.oo 0 .05 
11 58 31 o.o 0.07 0.01 o.o 
11 58 36 o.o 0.07 o.o o·.06 
11 58 41 o.o 2.63" o.oo 0.10 
11 58 46 0 .o 7.47 o.oo 0.06 
11 58 51 o.o 0.01 0.03 
11 58 56 o.o 0.01 0 .06 
11 59 1 o.o 8.90 0.01. 0.06 
11 59 6 o.o 4.70 0.00 0.03 
11 59 11 o.o 3.50 0.01 0.06 
11 59 16 o.o 0.90 o.oo 0.05 
11 59 21 o.o 0.80 0.01 0.06 
11 59 26 o.o . ·1.2.0 0.00 0.06 
11 59 31 o.o 1.40 -o.oo 0.10 
11 59 36 o.o 1.40 0.01 -0.02 
11 59 41 ·o.o 0.40 o.oo 0.08 
11 59 46 o.o 0.40· -o.oo 0.05 
11 59 51 o.o 0.40 o.o o.o 
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TRANSECT 21 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR flN SEC FL FL FL FL 

11 59 56 o.o 0.45 0.01 0.0 
12 0 1 0.0 1.40 o.oo 0.06 
12 0 6 o.o 2.70 -0.00 0.0 
12 0 11 0.0 4.40 0.01 0.06 
12 0 16 0.0 2.10 0.00 0.06 
12 0 21 0.0 0.60 o.oo 0.02 
12 0 26 o.o 0.40 o.oo 0.06 
12 0 31 o.o 0.40 o.o o.o 
12 0 36 o.o 0.40 -0.00 0.0 
12 0 41 o.o 0.40 o.oo 0.06 
12 0 46 0.0 0.40 0.o1 o.o 
12 0 51 o.o 0.40 0.01 o.o 
12 0 56 o.o 0.40 0.01 o.o 
12 1 1 0.0 0.40 o.oo 0.06 
12 1 6 o.o 0.40 0.01 0.03 
12 1 11 o.o 0.40 0.01 0.08 
12 1 16 0.0 0.40 0.01 0.03 
12 1 21 0. i3 0.40 o.oo 0.06 
12 1 26 0.13 0.40 o.oo 0.06 
12 1 31 0. 47 0.40 o.oo 0.06 
12 1 36 0 .13 0.40 0.01 0.06 
12 1 41 0.0 0.40 o.oo 0.03 
12 1 46 0.60 0.40 o.o 0 .10 
12 1 51 1.21 0.40 o.oo 0.06 
12 1 56 2.01 0.40 0.01 0.06 
12 2 1 2. 14 0.40 -0.00 o.o 
12 2 6 2.61 0.40 o.oo 0.06 
12 2 11 2.61 0.40 o.oo 0.06 
12 2 16 2.68 0.20 0.01 0.03 
12 2 21 2.01 0.40 0.01 0.06 
12 2 26 3.28 0.40 o.oo o.o 
12 2 31 2 .81 0.30 o.o 0.06 
12 2 36 2.61 0.20 0.01 0.05 
12 2 41 1.94 0.20 0.01 0.06 
12 2 46 0.94 0.25 0.01 0.06 
12 2 51 1.41 0.40 0.01 0.06 
12 2 56 2.48 0.35 o.o 0.06 
12 3 1 1.17 0.40 -o.oo 0.06 
12 3 6 1.94 0.20 0.01 0.06 
12 3 11 3.68 0.40 o.oo o.o 
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TRANSECT 21 

TUU~ LEVEL 1 LEVEL· 2 LEVEL 3 LEVEL 4 

HR KN SEC FL FL FL PL 

12 3 16 1.94 0.20 o.o 0.13 
12 3 21 2. 34 0.40 0.01 0.06 
12 3 26 2.20 0.30 0.01 •••••• 
12 3 31 0.47 0.40 0.01 ****** 
12 3 36 0.27 0.40 o.oo •••••• 
12 3 41 0.13 0.40 •••••• • ••••• 
12 3 . 46 0 .o . 0.40 ••••••• •••••• 
12 3 51 o.o o. 40 •••••• • ••••• 
12 3 56 o.o 0.40 •••••• • ••••• 
12 4 1 o.o 0.30 •••••• •••••• 
12 4 6 o.o 0.40 •••••• • ••••• 
12 4 11 o.o •••••• • ••••• • ••••• 
12 4 16 o.o •••••• • ••••• • ••••• 
12 4 21 0.0 •••••• • ••••• • ••••• 
12 4 26- .o .o •••••• • ••••• •••••• 
12 4 31 o.o •••••• • ••••• • ••••• 
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TRANSECT 22 

TIKE :LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL FL 

12 9 31 •••••• ****** •••••• 0, 10 
12 9 36 ****** ****** ****** 0.06 
12 9 41 •••••• ****** ****** 0.13 
12 9 46 ****** ****** -0.00 o.o 
12 9 51 ****** •••••• -0.01 0.06 
12 9 56 •••••• •••••• -0.01 0.03 
12 10 1 •••••• ****** -0.01 0.06 
12 10 6 ****** •••••• -0.00 0.06 
12 10 11 ****** •••••• -0.00 0.06 
12 10 16 •••••• 0.20 -0.01 0.06 
12 10 21 •••••• 0.20 -0.01 0.08 
12 10 26 •••••• 0.20 -0.01 0.06 
12 10 31 ****** 0.20 -0.01 0.06 
12 10 36 ****** 0.20 -0.00 0.06 
12 10 41 o.o 0.20 -0.01 0 .13 
12 10 46 o.o 0.20 -0.01 o.o 
12 10 51 o.o 0.20 -0.01 0.03 
12 10 56 o.o 0.20 -0.01 0.06 
12 11 1 0.0 0.20 -o .o 1 0.06 
12 11 6 0.0 0.20 -0.01 o.o 
12 11 11 o.o 0.20 -o.oo 0.06 
12 11 16 o.o 0.20 -o.oo 0.06 
12 1 1 21 o.o 0.20 -0.01 o.o 
12 11 26 o.o 0.20 -0.01 0.06 
12 11 31 o.o 0.20 -0.01 0.06 
12 11 36 o.o 0.20 -o.oo 0.06 
12 11 41 o.o 0.20 -o.oo 0 .03 
12 11 46 0.0 0.20 -0.01 o.o 
12 11 51 o.o 0.20 -0.01 0.03 
12 1 1 56 0.0 0.20 -0.00 0.06 
12 12 1 0.0 0.20 o.oo o.o 
12 12 6 o.o 0.20 -0.01 0.06 
12 12 11 o.o 0.20 -o.oo 0.06 
12 12 16 o.o 0.20 -o.oo 0.06 
12 12 21 o.o 0.20 o.o 0.06 
12 12 26 o.o 0.20 o.oo o.o 
12 12 31 o.o 0.20 -o .o 1 0.10 
12 12 36 o.o 0.20 -o.oo 0.06 
12 12 41 o.o 0 .10 -0.01 0.06 
12 12 46 o.o 0.20 -0.00 0.02 
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TRANSECT 22 

TiftE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR M.N SEC P'L FL FL FL 

12 12 51 0.0 0.20 -o.oo C.06 
12 12 56 0.0 0.20 0.01 0.05 
12 13 .1 o.o 0.20 -0.00 0.10 
12 13 6 o.o 0. 20 -o.oo 0.06 
12 13 11 o.o 0.20 o.oo 0.08 
12 13 16 2. f4 0.20 o.o o.o 
12 13 21 3.28 0.20 0.01 .0.06 
12 13 26 3.82 0.20 o.oo o.o 
12 13 31 3.82 0.20 0.01 0.06 
12 13 36 3.25 0.20 0.01 0.10 
12 13 41 3.42 0.20 0.01 0.06 
12 13 46 4.76 0.20 0.01 0.03 
12 13 51 4.82 0.20 0.01 0.03 
12 13 56 4.82 0.20 0.02 
12 14 1 6.03 .0.20 0.01 0.06 
12 14 6 6.63 0.20 0.01 0.06 
12 14 11 7.91 0.20 0.01 0.06 
12 14 16 8.78 0.20 0.01 0.0 
12 14 21 9.95 0.20 0 .0·1 0 .03 
12 14 26 10 .32 0.20 0.01 0.06 
12 14 31 12.73 0.20 0.01 0.03 
12 14 36 13.27 0 .20 0.02 0.13 
12 14 41 12.93 0.20 0.01 0.06 
12 14 46 11.99 0.20 . 0.01 ·0.03 
12 14 51 11.52 0.20 o·.01 o.o 
12 14 56 11.46 0.20 0.02 o.o 
12 15 1 10.99 0.20 0.02 0 .06 
12 15 6 10.32 0.20 0.01 0.03 
12 15 11 9.31 0.20 0.02 0.03 
12 15 16 8.78 0.20 0.01 0.06 
12 15 21 8.44 0.20 0.01 0.06 
12 15 26 8.37 0.20 0.01 0.06 
12 15 31 8.14 0.20 o.o 0.06 
12 15 36 7.64 0.20 -o.oo 0.06 
12 15 41 7.10 0.20 0.01 0.13 
12 15 46 6.30 ·0.20 0.01 0.03 
12 15 51 5.69 0.20 0.01 0.06 
12 15 56 5.43 0.20 o.oo 0.06 
12 16 1 5.90 0.20 0.01 o.o 
12 16 6 5.96 0.20 0.02 0.06 
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TRAtlSECT 22 

Tlfrn LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR f'!N SEC PL FL FL FL 

12 16 11 5.63 0.20 0.01 C.06 
12 16 16 4.25 0.20 0.01 0.10 
12 16 21 3.48 0.20 . 0 .02 0.06 
12 16 26 2.95 0.20 0.01 0.05 
12 16 31 2.68 0.20 0.01 o.o 
12 16 36 3.15 0.20 o.oo 0.03 
12 16 41 3.42 0.20 0.01 0.06 
12 16 46 3.48 0.20 0.02 0.06 
12 16 51 3.42 0.20 0.02 0.06 
12 16 56 2.78 0.20 0.02 0.06 
12 17 1 2.01 0.20 0.01 0.03 
12 17 6 1.27 0.20 0.03 0.06 
12 17 11 0.67 0.20 0.01 0.05 
12 17 16 0.67 0.20 0.01 0.06 
12 17 21 1.41 0.20 0.01 0.06 
12 17 26 0.4.P 0.20 0.01 o.o 
12 17 31 0.0 0.20 0.01 -0.03 
12 17 36 o.o 0.20 0.01 0.06 
12 17 41 o.o 0.20 0.01 0.06 
12 17 46 o.o 0.20 0.01 0.03 
12 17 51 o.o 0.20 0.01 0.05 
12 17 56 o.o 0.20 0.01 0.03 
12 18 1 o.o 0.20 0.01 0.06 
12 18 6 o.o 0.20 0.00 0.03 
12 18 11 o.o 0.20 0.01 0.06 
12 18 16 o.o 0.20 0.01 0.03 
12 18 21 o.o 0.20 o.oo 0.03 
12 18 26 0.0 0.20 o.o 0.06 
12 18 31 o.o 0.20 -0.00 0.03 
12 18 36 o.o 0.20 -o.oo 0.05 
12 18 41 o.o 0.20 -0.01 o.o 
12 18 46 o.o 0.20 -0.01 0.06 
12 18 51 o.o 0.20 -o.oo o.o 
12 18 56 o.o 0.20 o.o 0.05 
12 19 1 . 0 .o 0.20 -0.01 0.06 
12 19 6 o.o 0.20 -0.01 0.05 
12 19 11 o.o 0.20 -0.00 0.06 
12 19 16 o.o 0.20 -0.01 0.03 
12 19 21 o.o 0.20 -0.00 0.06 
12 19 26 o.o 0.20 -0.01 0.03 
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TRANSECT 22 

Til!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR !!I SEC FL FL FL FL 

12 19 31 o.o 0.20 -0.01 0.06 
12 19 36 o.o 0.20 -o.oo 0 .·06 
12 19 41 o.o 0.20 -0.01 0.10 
12 19 46 o.o 0.20 -0.01 0.08 
12 19 51 o.o 0.20 -0.01 0.06 
12 19 56 o.o 0.20 -o.oo 0 .10 
12 20 1 . 0 .o 0.20 -o.oo 0.06 
12 20 6 o.o 0.20 -0.01 0.03 
12 20 11 o.o 0.20 -0.01 0.03 
12 20 16 o.o 0.20 ':"'o.oo 0.06 
12 20 21 o.o 0.20 -o.oo . 0 .06 
12 20 26 0 .o . 0.20 -0.01 0.06 
12 20 31 o.o 0.20 o.o 0.06 
12 20 36 o.o 0.20 -o.oo 0.06 
12 20 41 o.o 0.20 -o.oo 0.03 
12 20 46 o.o 0.20 -0.01 0.02 
12 20 51 0.0 0.20 -o.oo 0.03 
12 20 56 o.o 0.20 -0.o1 0.10 
12 21 1 o.o . 0.20 -0.01 o.o 
12 21 6 o.o 0.20 -o.oo 0.06 
12 21 11 o.o 0.20 -o.oo 0.0 
12 21 16 o.o 0.20 -o.oo 0.03 
12 21 21 o.o 0.20 o.oo 0.06 
12 21 26 o.o 0.20 -o.oo 0.06 
12 21 31 o.o 0 •. 20 o.oo o.os 
12 21 36 0 .o . 0.20 o.o o.o 
12 21 41 0.0 0.20 -o.oo 0 .• 06 
12 21 46 o.o 0.20 -o.oo 0.06 
12 21 51 o.o . o. 20 -o.oo 0.06 
12 21 56 o.o 0.20 o.o 0.06 
12 22 1 o.o 0.20 . -o .oo 0.06 
12 22 6 o.o 0.20 -o.oo 0.06 
12 22 11 o.o 0.20 -0.01 0.03 
12 22 16 o.o 0.20· o.o 0.03 
12 22 21 o.o 0.20 o.o 0.03 
12 22 26 o.o 0.20 -0.01 0.06 
12 22 31 o.o 0.20 -o.oo o.o 
12 22 36 0.0 0.20 -o.oo . 0 .06 
12 22 41 o.o 0.20 -o.oo 0.06 
12 22 46 o.o 0.20 -o.oo· 0.06 
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'IR A NSECT 22 

TiftE LEVEL 1 LEVEL 2. LEVEL 3 LEVEL 4 
HR MN SEC FL PL FL PL 

12 22 51 o.o 0.20 -0.01 C.06 
12 22 56 o.o 0.20 o.oo 0.03 
12 23 1 o.o 0.20 -0.00 0.03 
12 23 6 o.o 0.20 o.oo 0.06 
12 23 11 o.o 0.20 0.00 0.06 
12 23 16 o.o 0.20 -o.oo 0.06 
12 23 21 o.o 0.20 o.oo 0.06 
12 23 26 o.o 0.20 -0 .oo •••••• 
12 23 31 o.o 0.20 -o.oo •••••• 
12 23 36 o.o 0.20 -0.01 •••••• 
12 23 41 o.o 0.20 ****** ****** 
12 23 46 o.o 0.20 •••••• •••••• 
12 23 51 o.o 0.20 ****** ****** 
12 23 56 o.o 0.20 ****** ****** 
12 24 1 o.o 0.20 •••••• ****** 
12 24 6 0.0 0.20 ****** ****** 
12 24 11 o.o ****** •••••• • ••••• 
12 24 16 0.0 •••••• • ••••• •••••• 
12 24 21 o.o •••••• •••••• •••••• 
12 24 26 o.o ****** •••••• ****** 
12 24 31 o.o ****** •••••• • ••••• 

Al-71 



TRANSECT 23 

TIME. LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL PL FL FL 

12 30 31 •••••• •••••• • ••••• 0.02 
12 30 36 •••••• •••••• •••••• 0.06 
12 30 41 •••••• • •••••• •••••• 0.06 
12 30 46 •••••• •••••• o .. oo 0.06 
12 30 51 •••••• •••••• o.oo 0.06 
12 30 56 •••••• •••••• 0.01 0.06 
12 31 1 •••••• •••••• 0.01 0.06 
12 31 6 •••••• •••••• 0.01 0.06 
12 31 11 •••••• •••••• 0.01 0.03 
12 31 16 •••••• 0.40 0.01 0.05 
12 31 21 •••••• 0.30 0.02 0.06 
12 31 26 •••••• 0.40 0.02 0.06 
12 31 31 •••••• 0 .. 40 0.02 0.06 
12 31 36 •••••• .0.40 0.02 0.03 
12 31 41 o.o 0.20 0.02 0.06 
12 31 46 o.o 0.40 0.02 0 .10 
12 31 51 o.o 0.30 0.02 0.06 
12 31 56 o.o 0.40 0.02 0.03 
12 32 1 o.o 0.35 0.02 0.06 
12 32 6 o.o 0.40 0.01 0.06 
12 32 11 o.o 0.40 0.01 0 .13 
12 32 16 o.o 0.40 0.02 0.06 
12 32 21 o.o 0.40 0.02 0.06 
12 32 26 o.o 0.40 . 0 .01 0.03. 
12 32 31 o.o 0.40 0.02 0.06 
12 32 36 o.o 0.35 0.01 0.06 
12 32 41 o.o . 0 .20 0.02 0.06 
12 32 '16 o.o 0 .. 20 0.02 0.06 
12 32 51 o.o 0.35 0.02 0.06 
12 32 56 o.o 0.40 0.01 0.03 

. 12 33 1 . o.o 0.40 0.02 0.06 
12 33 6 o.o . 0.40 0.01 0.11 
12 33 11 o.o 0.40 0.01 0.10 
12 33 16 0.0 0.20 0.01 0 .03 
12 33 21 (). 0 0.20 0.01 0.13 
12 33 26 o.o 0.40 0.01 0.06 
12 33 31 o.o 0.40 0.01 0.03 

.12 33 36 o.o 0.40 0.02 o.o 
12 33 41 o.o 0.35 0.03 ·o.os 
12 33 46 o.o 0.25 0.02 o.o 
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TRANSECT 23 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL FL 

12 33 51 0.0 0.40 0.02 ~.06 

12 33 56 o.o 0.40 0.01 0.10 
12 34 1 o.o 0.40 0.01 0.06 
12 34 6 o.o 0.40 0.01 0.06 
12 34 11 . 0 .o 1.30 0.01 0.03 
12 34 16 0.0 1.80 0.o1 0 .06 
12 34 21 o.o 2.00 0.01 0.03 
12 34 26 o.o 1.80 0.01 0.06 
12 34 31 0.0 2. 15 0.02 0.06 
12 34 36 o.o 2.20 0.01 0.03 
12 34 41 o.o 2.60 0.01 0.10 
12 34 46 o.o 2.70 0.01 0.03 
12 34 51 o.o 3.10 0.01 0.06 
12 34 56 o.o 1.60 0.01 0.10 
12 35 1 o.o 3.10 0.01 0.03 
12 35 6 o.o 4.60 o.oo 0.06 
12 35 11 0.0 5.00 0.01 0.10 
12 35 16 0.0 5.20 o.oo 0.06 
12 35 21 0.0 4.10 0.02 0.06 
12 35 26 o.o 5.00 0.01 0.03 
12 35 31 o.o 5.20 0.01 0.03 
12 35 36 o.o 5.20 0.01 0 .10 
12 35 41 o.o 5.20 0.01 o.os 
12 35 46 o.o 5.00 0.01 0.03 
l2 35 51 0.0 1.60 0.01 0 .o 
12 35 56 o.o 0.80 0.01 0 .03 
12 36 1 o.o 0. 4()" 0.01 0.0 
12 36 6 0.0 0.40 0.01 0.06 
12 36 11 0.0 0.40 0.01 0.06 
12 36 16 o.o 0.40 0.01 0.06 
12 36 21 o.o 0.40 o.oo 0.06 
12 36 26 0.0 0.40 0.01 0.03 
12 36 31 o.o 0.40 0.00 0.06 
12 36 36 o.o 0.20 0.01 0.10 
12 36 41 o.o 0.40 0.01 0.03 

. 12 36 46 0.0 0.40 o.oo 0.03 
12 36 51 o.o 0.40 0.01 0.10 
12 36 56 o.o 0.20 o.oo 0.06 
12 37 1 o.o 0.40 o.oo 0.05 
12 37 6 o.o 0.40 0.00 0.06 
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TRANSECT 23 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC PL PL PL PL 

12 37 11 o.o 0.40 0.00 c.o 
12 37 16 o.o 0.30 0.01 0.13 
12 37 21 o.o 0.40 0.01 0.05 
12 37 26 o.o 0.40 0.02 o.o 
12 37 31 o.o 0.40 0.01 o.oa 
12 37 36 o.o . 0 .50 . 0.o1 0.06 
12 37 41 o.o 1.00 0.01 0.06 
12 37 46 o.o o.ao 0.01 
12 31 51 o.o 0.40 o.oo 0.03 
12 37 56 o.o 0.40 0.01 0.13 
12 38 1 o.o 0.40 o.oo 0.02 
12 38 6 o.o 0.20 0.01 0.11 
12 38 11 o.o 0.20 0.01 0.03 
12 38 16 o.o 0.40 0.01 0.06 
12 38 21 o.o 0.40 0.01 0.06 
12 38 26 o.o 0.40 .;.o .oo 0.06 
12 38 31 o.o 0.35 o.oo 0.06 
12 38 36 o.o 0.40 o.oo 0.06 
12 38 41 o.o 0.20 0.00 o.o 
12 38 46 o.o 0.20 0.01 0.03 
12 38 51 o.o 0.40 o.oo 0.06 
12 38 56 o.o 0.20 o.oo 0.06 
12 39 1 o.o 0.40 0.01 0.03 
12 39 6 0.40 0.01 o.o 
12 39 11 o.o 0.40 o.oo 0.06 
12 39 16 o.o 0.20 o.oo 0.06 
12 39 21 o.o 0 .40· o.oo 0.06 
12 39 26 o.o 0.40 0.01 0.06 
12 39 31 o.o 0.35 o.oo 0.06 
12 39 36 0.0 0.40 0.01 0.06 
12 39 41 o.o 0.40 o.oo 0.06 
12 39 46 o.o 0.40 o.oo o·.06 
12 39 51 o.o 0.40 . 0 .01 0.06 
12 39 56 o.o 0.40 0.01 0.06 
12 40 1 o.o 0.40 0.01 0.10 
12 40 6 o.o 0.40 o.oo 0.03 
12 40 11 o.o 0.40 o.oo o.o 
12 40 16 o.o 0.30 0.01 0.06 
12 40 21 o.o 0.40 -o.oo 0 .o . 
12 40 26 o.o 0.40 0.01 0.05 
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TRANSECT 23 

Tir.E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR r!N SEC FL FL FL FL 

12 40 31 o.o 0.40 0.01 0 .10 
12 40 36 0.07 0.30 0.01 0.06 
12 40 41 o.o 0.30 0.01 0 .o 3 
12 40 46 o.o 0.40 0.01 0.10 
12 40 51 o.o 0.40 0.01 0.03 
12 40 56 o.o 0.40 o.oo 0.06 
12 41 1 o.o 0.20 0.00 0.03 
12 41 6 0.27 0.40 0.01 0.06 
12 41 11 0.40 0.40 0.01 0.03 
12 41 16 0.27 0.40 0.01 0.10 
12 41 21 1.14 0.25 o.oo 0.06 
12 41 26 1.44 0.20 0.01 o.o 
12 41 31 1.34 0.40 0.01 0.06 
12 41 36 3.15 0.40 0.01 0.0 
12 41 41 2.68 0.35 0.01 0.03 
12 41 46 3.22 0.40 0.01 0.06 
12 41 51 2.61 0.40 0.01 0.06 
12 41 56 2.34 0.40 0.o1 o.o 
12 42 1 3.08 0.40 0.01 0.06 
12 42 6 3.62 0.40 o.oo 0.13 
12 42 11 3.62 0.40 0.01 0.03 
12 42 16 3.99 0.40 0.01 0.02 
12 42 21 4.89 0.40 0.01 0.06 
12 42 26 4.49 0. 20· o.oo 0.06 
12 42 31 3.82 0. 40 0.01 0.13 
12 42 36 2.75 0.30 o.oo 0.03 
12 42 41 2.51 0.40 o.oo 0.06 
12 42 46 3.15 0.20 0.0 0.06 
12 42 51 2.21 0.30 o.o 0.10 
12 42 56 5.43 0.40 0.01 0.03 
12 43 1 6.36 0.40 0.01 0.08 
12 43 6 3.01 0.40 0.01 0.06 
12 43 11 3.75 0.20 0.00 0.10 
12 43 16 3.08 0.40 0.01 o.o 
12 43 21 3.55 0.40 o.oo 0.06 
12 43 26 5.63 0.40 0.01 0.06 
12 43 31 6.67 0.40 o.oo o.os 
12 43 36 6.73 0.40 0.01 0.10 
12 43 41 6.83 0.25 0.01 o.o 
12 43 46 9.31 0.25 0.00 0.13 
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TRANSECT 23 

TiftE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR !N SEC FL FL FL FL 

12 43 51 9.11 0.40 0.-o1 0.03 
12 43 56 8.88 0.35 o .oo· 0.10 
12 44 1 8.51 0.35 -0.00 o·.06 
12 44 6 10.85 0.40 0.00 0.02 
12 44 11 7.77 0.40 -o.oo 0.06 
12 44 16 6.73 0. 40 o.oo o.o 
12 44 21 . 3 .42 0.40 o.oo 0.03 
12 44 26 1. 07 0.30 0.01 0 .10 
12 44 31 2.21 0.40 -o.oo 0.03 
12 44 36 0 .47 0.40 0 .oo. 0.02 
12 44·41 0.33 0.35 0.01 0.06 
12 44 46 o.o 0.40 0.01 0.06 
12 44 51 0.67 0.40 0.01 0.06 
12 44 56 0.94 0.40 o.o 0.10 
12 45 1 a.so 0.40 o.oo 0.06 
12 45 6 2.oe 0.20 o.oo 0.06 
12 45 11 2.14 0.30 0.01 0.06 
12 45 16 1.74 0.20 o.oo 0.06 
12 45 21 1.47 0.35 o.oo 0.06 
12 45 26 1.07 0.40 0.01 o.o 
12 45 31 1.07 0.40 o.oo 0.03 
12 45 36 2.34 0.40 0 .01 . 0.06 
12 'JS 41 1.88 0.20 0.01 0.06 
12 45 46 2.41 0.20 o.oo 0 .06 . 
12 ·45 51 2.28 . 0. 40 0.01 0.06 
12 45 56 1.17 0.30 '.""0 .oo 0.02 
12 46 1 1.54 0.40 o.oo 0.06 
12 46 6 0.13 0.30 o.oo 0.06 
12 46 11 o.o 0.40 -o.oo 0.06 
12 46 16 o.o 0.40 0.01 0.06 
12 46 21 o.o 0.40 o.o 0.10 
12 46 26 o.o 0.20 0.01 0.06 
12 46 31 o.o 0.25 o.oo 0.06 
12 46 36 o.o 0.35 o.oo 0.06 
12 46 41 o.o 0.40 o.oo 0.06 
12 46 46 o.o 0.35 -o.oo 0.06 
12 46 51 o.o 0.35 0.01 o.o 
12 46 .56 o.o 0.40 0.01 0.03 
12 47 1 o.o 0.35 o.oo 0.06 
12 47 6 0 .o . 0.30 0.o1 .· 0.06 
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TRANSECT 23 

TIME l~EVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HB MN SEC FL FL FL FL 

12 47 11 o.o 0.40 0.01 0 .06 
12 47 16 o.o 0.40 o.oo 0.06 
12 47 21 o.o 0.25 0.01 0.06 
12 47 26 o.o 0.40 0.01 0.06 
12 47 31 o.o 0.40 -o.oo 0.06 
12 47 36 o.o 0.40 -o.oo o.o 
12 47 41 o.o 0.30 o_oo 0.06 
12 47 46 o.o 0.40 o.o 
12 47 51 0.0 0.40 o.oo 0.06 
12 47 56 0.0 0.40 0.01 0.10 
12 48 1 o.o 0.40 0.01 0.03 
12 48 6 o.o 0.40 0.01 0.10 
12 48 11 0.0 0.40 o.oo 0.06 
12 48 16 o.o 0.40 0.01 0.06 
12 48 21 o.o 0.40 0.01 0.03 
12 48 26 o.o o. ~.-o 0.00 0.05 
12 48 31 . 0 .o 0.30 0.01 0.03 
12 48 36 o.o 0. 40 0.01 0.06 
12 48 41 o.o 0.40 -o.oo 0.03 
12 48 46 o.o 0.40 -o.oo 0.06 
12 48 51 o.o 0.40 -o.oo 0.06 
12 48 56 o.o 0.35 o.oo 0.06 
12 49 1 o.o 0.40 0.01 0.06 
12 49 6 o.o 0.40 o.oo 0 .10 
12 49 11 o.o 0.40 0.00 o.o 
12 49 16 o.o 0.25 -o.oo 0.10 
12 49 21 o.o 0.40 0.01 o.os 
12 49 26 o.o 0.40 0.01 0.10 
12 49 31 o.o 0.40 o.oo ****** 
12 49 36 o~o 0.40 0.01 ****** 
12 49 41 o.o 0.40 o.o •••••• 
12 49 46 0.0 0.30 ****** ****** 
12 49 51 o.o 0.40 •••••• • ••••• 
12 49 56 o.o 0.40 ****** •••••• 
12 50 1 o.o 0.40 ****** •••••• 
12 50 6 o.o 0.40 •••••• • ••••• 
12 50 11 0.0 0.35 •••••• • ••••• 
12 50 16 o.o ****** ****** •••••• 
12 50 21 o.o •••••• • ••••• • ••••• 
12 50 26 o.o •••••• • ••••• • ••••• 
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TRANSECT 23 

TIPIE .LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR ftN SEC FL FL FL P'L 

12 50 31 o.o •••••• •••••• •••••• 
12 50 36 o.o •••••• •••••• •••••• 
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TRANSECT 24 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL PL FL FL 

13 1 46 •••••• •••••• ****** a.06 
13 . 1 51 •••••• •••••• •••••• 0.06 
13 1 56 •••••• •••••• ****** 0.06 
13 2 1 •••••• ****** 0.00 0.03 
13 2 6 •••••• ****** 0.01 0.03 
13 2 11 •••••• •••••• 0.01 0.06 
13 2 16 •••••• •••••• 0.01 0.10 
13 2 21 •••••• •••••• 0.01 0.06 
13 2 26 •••••• •••••• 0.00 0.06 
13 2 31 •••••• 0.20 0.01 -0.03 
13 2 36 •••••• 0.20 o.oo 0.11 
13 2 41 •••••• 0.20 o.oo 0.06 
13 2 46 •••••• 0.20 0.01 0.06 
13 2 51 •••••• 0.20 0.01 0.06 
13 2 56 o.o 0.20 0.01 0.06 
13 3 1 o.o 0.20 0.01 0.06 
13 3 6 o.o 0.20 0.01 0.10 
13 3 11 0.0 0.20 0.01 0.06 
13 3 16 o.o 0.20 0.01 0 .05 
13 3 21 o.o 0.20 0.01 0.06 
13 3 26 o.o 0.20 0.01 0.06 
13 3 31 0.0 0.20 0.01 0.05 
13 3 36 o.o 0.20 0.01 0.06 
13 3 41 o.o 0.20 0.01 0.06 
13 3 46 o.o 0.20 0.01 0.06 
13 3 51 o.o 0.20 0.01 0.05 
13 3 56 o.o 0. 20 0.01 0.03 
13 4 1 0.0 0.20 0.01 0.06 
13 4 6 0.0 0.20 0.01 0.06 
13 4 11 o.o 0.20 o.oo 0.03 
13 4 16 o.o 0.20 0.01 0.06 
13 4 21 0.0 0.20 0.00 0.06 
13 4 26 0.0 0.20 o.oo 0 .10 
13 4 31 o.o 0.20 0.00 0.06 
13 4 36 o.o 0.20 0.01 0.06 
13 4 41 o.o 0.20 o.oo 0.06 
13 4 46 o.o 0. 20 0.01 0.06 
13 4 51 0.0 0.20 o.oo 0.06 
13 4 56 0.0 0.20 0.01 0.03 
13 5 1 0.0 0.20 o.oo 0.06 
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TRANSECT 24 

TI!!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

13 5 6 o.o 0.20 o.oo 0.0 
13 5 11 o.o 0.20 0.00 0.06 
13 5 16 o.o 0.20 0.01 0 .03 
13 5 21 o.o 0.20 0.01 0.06 
13 5 26 o.o 0.20 0.01 0.06 
13 5 31 o~o 0 .2.0 o.o 0.06 
13 5 36 . 0 .o 0.20 o.oo Q.03 
13 5 41 o.o 0.20 0.01 0 .11 
13 5 46 o.o 0.20 o.oo 0.03 
13 5 51 o.o 0.20 o.oo 0.06 
13 5 56 o.o 0.20 0.01 o.oe 
13 6 1 o.o 0.20 0.01 0 .10 
13 6 6 o.o 0.20 0.01 0.06 
13 6 11 o.o 0.20 o.oo 0.13 
13 6 16 o~o 0.20 o.oo 0.02 
13 6 21 o.o 0.20 0.01 0.06 
13 6 26 o.o 0.20 0.01 o.o 
13 6 31 o.o o.~o 0.02 0.06 
13 6 36 o.o 0.20 o.oo 0.06 
13 6 41 o.o 0.20 0.01 0.08 
13 6 46 o.o 0.20 o.oo 0.06 
13 6 51 o.o 0.20 0.01 0.08 
13 6 56 o.o 0.20. 0.01 0 .13 
13 7 1 o.o 0.20 o.oo . 0 .06 
13 7 6 o.o 0.20 o.oo 0.06 
13 1 11 o.o 0.20 o.oo 0.06 
13 1 16 o.o 0.20 0.01 0.06 
13 7 21 o.o 0.20 o.oo 0 .06 
13 7 26 o.o 0.20 o.oo 0 .03 
13 . 7 31 o.o 0.20 0.01 0.06 
13 7 36 o.o 0.20 0.01 0.06 
13 7 "1 o.o 0.20 0.01 0.06 
13 7 46 o.o 0.20 0.01 0.10 
13 1 51 o.o 0.20 o.oo 0.06 
13 7 56 o.o 0.20 0.01 0.06 
13 8 1 o.o 0.20 0.01 0.03 
13 8 6 o.o 0.20 -o.oo 0.06 
13 8 11 o.o 0.20 0.02 0.03 
13 8 16 o.o 0 .20 o.oo 0.06 
13 8 21 o.o 0.20 0.01 0.06 
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TRANSECT 24 

Tir1E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR PlN SEC FL FL FL FL 

13 8 26 o.o 0. 20 o.oo 0.06 
13 8 31 o.o 0.20 o.oo 0.06 
13 8 36 o.o 0.20 0.01 0.03 
13 8 41 o.o 0.20 0.01 0.05 
13 8 46 o.o 0.20 o.oo 0.06 
13 8 51 o.o 6.20 0.01 0.10 
13 8 56 o.o 0.20 o.oo 0.03 
13 9 1 o.o 0.20 o.oo 0.03 
13 9 6 0.0 0.20 0.01 0 .10 
13 9 11 0.0 0.20 o.oo 0.02 
13 9 16 0.0 0.20 0.01 0.02 
13 9 21 0.0 0.20 0.01 0.06 
13 9 26 0.0 0.20 0.01 0.06 
13 9 31 o.o 0.20 0.01 0.06 
13 9 36 0.0 0.20 0.01 0.06 
13 9 41 0.0 0.20 0.01 0.06 
13 9 46 o.o 0.20 0.01 o.o 
13 9 51 o.o 0.20 0.01 0.03 
13 9 56 o.o 0.20 0.01 0 .o 
13 10 1 o.o 0. 20 0.01 0.06 
13 10 6 o.o 0.20 0.01 0.03 
13 10 11 o.o 0.40 0.01 0.03 
13 10 16 o.o 0.20 0.01 0.06 
13 10 21 o.o 0.20 0.01 0.03 
13 10 26 o.o 0.20 0.01 o.o 
13 10 31 o.o 0.20 0.01 o.o 
13 10 36 o.o 0.20 0.01 0.06 
13 10 41 o.o 0.20 0.01 0.06 
13 10 46 o.o 0.20 0.01 o.o 
13 10 51 o.o 0.20 0.01 0.06 
13 10 56 o.o 0.20 0.01 o.o 
13 11 1 o.o 0.20 0.01 0.06 
13 11 6 o.o 0.20 0.01 0.06 
13 11 11 o.o 0.20 0.01 0.06 
13 11 16 o.o 0.20 0.01 0.06 
13 11 21 o.o 0.20 0.01 0.03 
13 11 26 o.o 0.20 0.01 0.03 
13 11 31 o.o 0.20 0.01 0.06 
13 11 36 o.o 0.20 0.01 0 .03 
13 11 41 o.o 0. 20 0.01 0.06 

Al-81 



.TRANSECT 24 

Tit!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HB t!N SEC FL FL FL FL 

13 11 46 o.o 0.20 0.01 0.0 
13 11 51 o.o 0.20 0.01 0.06 
13 1 15 o.o 0.20 0.02 0.06 
13 1 21 0.0 0.20 0.01 o.o 
13 7 26 o.o 0.20 0.01 0.03 
13 1 31 o.o o.2c . 0 .01 0.06 
13 1 36 o.o 0.20 0 .01 . 0.06 
13 7 41 o.o 0.20 0.01 o.o 
13 7 46 o.o 0.25 0.02 0.03 
13 ·1 51 o.o 0.40 . 0 .02 0 .10 
13 7 56 o.o 0.40 0.01 0.06 
13 8 1 o.o 0.20 o.oo 0 .10 
13 8 6 o.o 0.20 0.01 0.06 
13 8 11 o.o 0.20 0.01 0.06 
13 8 16 o.o 0.20 0.01 0.06 
13 8 21 o.o 0.20 0.01 o.o 
13 8 26 o.o 0.20 0.02 0.06 
13 8 31 o.o 0.20 0.01 0.06 
13 8 36 o.o 0.20 0.01 0.06 
13 8 41 o.o 0.20 0.01 0.06 
13 8 46 o~o 0.20 0.01 0.06 
13 8 51 o.o 0.20 0.01 o.o 

. 13 8 56 o.o 0.20 0.01 0.06 
13 9 1 o.o 0.20 0.01 0.06 
13 9 6 o.o 0.20 0.01 0 .02 
13 9 11 o.o 0.20 0.01 0 .03 
13 9 16 o.o 0.20 0.01 0.06 
13 9 21 o.o 0.20 0.01 0.05 
13 9 26 o.o 0.20 0.00 0.06 
13 9 31 o.o 0.20 0.01 0.0 
13 9 36 o.o 0.20 0.01 0 .06 . 
13 9 41 o.o 0.20 o.oo 0.06 
13 9 46 o.o 0.20 o.oo 0.06 
13 9 51 o.o 0.20 0.01 o.o 
13 9 56 o.o 0.20 0.01 0.02 
13 10 1 o.o 0.20 0.01 0.06 
13 10 6 o.o 0. 20 0.01 0.03 
13 10 11 o.o 0.20 0.01. o.o 
13 10 16 o.o 0.20 o.oo 0.05 
13 10 21 o.o 0.20 0.01 0.06 
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TRANSECT 24 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SEC FL FL FL FL 

13 10 26 0.0 0.20 0.01 0.06 
13 10 31 o.o 0.20 0.01 o.o 
13 10 36 0.0 0.20 0.02 0.06 
13 10 41 o.o 0.20 0.01 0.06 
13 10 46 o.o 0.20 0.01 0.06 
13 10 51 o.o 0.20 0.01 0.06 
13 10 56 o.o 0.20 0.01 0.03 
13 11 1 o.o 0.20 0.01 0.03 
13 11 6 o.o 0 .20 0.01 0.03 
13 11 11 o.o 0.20 0.01 0.02 
13 11 16 0.0 0. 20 0.01 0.03 
13 11 21 o.o 0.20 0.01 0.10 
13 11 26 o.o 0.20 0.01 0.06 
13 11 31 o.o 0.20 0.01 0 .10 
13 11 36 0.0 0.20 0.02 0.13 
13 11 41 o.o 0.20 0.01 0.06 
13 11 46 o.o 0. 20 0.01 0.06 
13 11 51 o.o 0.20 0.01 0.13 
13 11 56 o.o 0 ~ 20 0.01 0.05 
13 12 1 o.o 0.20 0.01 0.06 
13 12 6 o.o 0.20 0.01 0.06 
13 12 11 o.o 0.20 -o.oo 0.06 
13 12 16 o.o 0.20 0.01 0.03 
13 12 21 0.0 0.20 o.oo 0.06 
13 12 26 o.o 0.20 0.01 0.06 
13 12 31 o.o 0.20 0.01 0.06 
13 12 36 o.o 0.20 0.0 0.02 
13 12 41 o.o 0.20 0.00 0.06 
13 12 46 o.o 0. 20 o.oo 0.06 
13 12 51 o.o 0.20 0.01 0.06 
13 12 56 0.0 0.20 o.oo 0.05 
13 13 1 o.o 0.20 o.oo 0.06 
13 13 6 o.o 0.20 0.00 0.06 
13 13 11 o.o 0. 20 o.oo 0.10 
13 13 16 o.o 0.20 o.oo 0.03 
13 13 21 o.o 0.20 0.00 0.03 
13 13 26 o.o 0.20 -0.00 0.02 
13 13 31 o.o 0.20 0.01 0.06 
13 13 36 o.o 0.20 o.oo 0.02 
13 13 41 o.o 0.20 0.01 0.03 
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TRANSECT 24 

TiftE LEVEL 1 LEVEL 2. LEVEL 3 LEVEL 4 
HR ftN SEC FL FL FL FL 

13 13 46 o.o o. 20 o.oo :: .06 
13 13 51 o.o 0.20 0.01 0.06 
13 13 56 o.o 0~20 -o.oo 0.03 
13 14 1 0.0 0.20 0.01 0.06 
13 14 6 0.0 0.20 o.oo 0 .05 
13 14 11 o.o 0.20 0.01 0.06 
13 14 16 o.o . 0 .20 0.01 0.06 
13 14 21 o.o 0.20 0.01 0 .. 06 
13 14 26 o.o 0.20 o.oo 0 .. o 
13 14 31 o.o 0.20 o.oo 0.10 
13 14 36 o.o 0.20 0.01 0.06 
13 14 41 o.o 0.20 o.oo 0.06 
13 14 46 .. o. 0 0.20 o.oo 0.05 
13 14 51. o.o 0.20 o.oo ·0.05 

. 13 14 56 o.o 0.20 o.oo 0.03 
13 15 1 o.o 0.20 0;.01 0.06 
13 15 6 o.o 0.20 0.01 . 0 .03 
13 15 11 o.o 0.20 0.01 0 .. o 
13 15 16 o.o 0.20 0 .01 ·o .06 
13 15 21 o.o 0.20 0.01 0.03 
13 15 26 o.o 0.20 0.01 0.03 
13 15 31 o.o 0.20 0.01 0.06 
13 15 36 o.o 0.20 o.oo o.o 
13 15 41 o.o 0.20 o.oo 0 .06 
13 15 46 o.o 0.20 o.oo 0 .. 06 

.13 15 51 o.o 0.20 o.oo 0.03 
13 15 56 o.o 0.20 o.o 0.02 
13 16 1 o.o 0.20 0.01 o.os 
13 16 6 o.o 0.20 0.01 0.06 
13 16 11 o.o 0.20 0.01 0.06 
13 16 16 o.o 0.20 o.oo 0.06 
13 16 21 o.o 0.20 0.01 0.03 
13 16 26 o.o 0.20 0.01 0.03 
13 16 31 o.o 0.20 0.01 0.06 
13 16 36 . 0 .o 0.20 o.oo 0.06 
13 16 41 o.o 0.35 o.oo 0.03 
13 16 46 o.o 0.20 o·.01 0.03 
13 16 51 o.o 0.35 .0.01 0.03 
13 16 56 o.o 0.20 0.01 0.06 
13 17 . 1 o.o 0.20 o.oo 0.06 
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TRANSECT 24 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
H~ ftN SEC PL PL PL PL 

13 17 6 0.0 0.20 0.01 0.06 
13 17 11 o.o 0.20 o.oo 0.06 
13 17 16 o.o 0. 20 o.oo 0.06 
13 17 21 o.o 0.20 o.oo 0.06 
13 17 26 0.0 0.20 o.oo 0.03 
13 17 31 0.0 0.20 0.01 0.06 
13 17 36 o.o 0.20 0.01 0.06 
13 17 41 o.o 0.20 o.oo 0.06 
13 17 46 o.o 0.20 0.00 0.02 
13 17 51 o.o 0.20 0.02 0.03 
13 17 56 o.o 0.20 0.01 0.03 
13 18 1 0.0 0.20 0.01 0.03 
13 18 6 0.0 0. 20 0.01 0.10 
13 18 11 o.o 0.20 0.01 o.o 
13 18 16 o.o 0.20 0.01 0.06 
13 18 21 o.o 0.20 o.oo 0.06 
13 18 26 o.o 0.20 o.oo o.o 
13 18 31 o.o 0.20 0.01 0.03 
13 18 36 o.o 0.20 0.01 0.06 
13 18 41 0.0 0.20 0.01 0.10 
13 18 46 o.o 0.20 0.01 0.06 
13 18 51 o.o 0.20 0.01 0.03 
13 18 56 o.o 0.20 0.01 0.05 
13 19 1 o.o 0.20 0.01 0.03 
13 19 6 o.o 0.20 o.oo 0.10 
13 19 11 0.0 0.20 o.oo o.o 
13 19 16 o.o 0.20 o.o 0.10 
13 19 21 0.0 0.20 -0.00 0.0 
13 19 26 o.o 0.20 -0.00 0.06 
13 19 31 o.o 0.20 -0.00 o.o 
13 19 36 . o.o 0.20 -o .01 0.0 
13 19 41 o.o 0. 20 -o.oo 0.03 
13 19 46 o.o 0.20 o.o 0.06 
13 19 51 o.o 0.20 o.oo o.o 
13 19 56 0.0 0.20 -o.oo 0.02 
13 20 1 o.o 0.20 -0.00 0.06 
13 20 6 0.0 0.20 o.oo 0.06 
13 20 11 o.o 0.20 o.oo 0.06 
13 20 16 o.o 0.20 -0.00 0.03 
13 20 21 0.0 0.20 -0.00 0.03 

Al-85 



TRANSECT 24 

TUIB .LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SEC FL FL PL FL 

13 20 26 o.o 0.20 -0.01 I). 0 
13 20 31 o.o 0.20 -o.oo 0.03 
13 20 36 o.o 0.20 o.o 0 .11 
13 20 41 o.o 0.20 -0.00 0.10 
13 20 46 o.o 0.20 -0.00 0 .o. 
13 20 51 o.o 0.20 -o.oo 0.05 
13 20 56 o.o 0.20 -0.00 0.03 
13 21 . 1 o.o 0.20 o.oo o.o 
13 21 6 o.o o. 20 o.oo 0.02 
13 21 11 o.o 0.20 0.01 0.02 
13 21 16 o.o 0.25 0.01 o.o 
13 21 21 o.o 0.20 0.01 0.06 
13 21 26 o.o 0.20 0.01 0.03 
13 21 31 o.o 0.20 0.01 0.03 
13 21 36 o.o 0.20 0.01 0.06 
13 21 41 o.o 0.20 o.oo 0.06 
13 21 46 o.o 0.20 0.00 0.06 
13 21 51 o.o 0.20 0.01 0.06 
13 21 56 o.o 0.20 0.01 0.06 
13 22 1 o.o 0.20 0.01 0.06 
13 22 6 0 .o . 0.20 0.01 o.o 
13 22 11 o.o 0.20 0.01 0.06 
13 22 16 o.o 0.20 o.oo 0.05 
13 22 21 o.o o. 20 0.;.00 0.06 
13 22 26 o.o 0.20 0.01 0.03 
13 22 31 o.o 0.20 0.01 0.10 
13 22 36 o.o 0~20 o.oo 0.06 
13 22 41 o.o 0.20 0.01 0.02 
13 22 46 o.o 0.20 0.01 0.06 
13 22 51 o.o 0.20 0.01 0.10 
13 22 56 o.o 0.20 0.01 0.06 
13 23 1 o.o 0.20 o.oo o.o 
13 23 6 o.o 0.20 0.01 •••••• 
13 23 11 o.o o. 20 -o.oo •••••• 
13 23 16 o.o 0.20 0.01 •••••• 
13 23 21 o.o 0.20 •••••• • •••••• 

·13 23 26 o.o 0.20 •••••• • ••••• 
13 23 31 o.o 0.20 •••••• • ••••• 
13 23 36 o.o 0.20 •••••• • ••••• 
13 23 41 o.o 0.20 •••••• •••••• 
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TRANSECT 24 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR rm SEC FL FL FL FL 

13 23 46 o.o 0.20 ****** **"'*** 
13 23 51 0.0 ****** ****** ****** 
13 23 56 o.o ****** ****** ****** 
13 24 1 0.0 ****** ****** ****** 
13 24 6 o.o ****** ****** ****** 
13 24 11 o.o ****** ****** ****** 
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TRANSECT 25 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC ·FL FL FL FL 

13 30 36 •••••• •••••• • ••••• C.06 
13 30 41 •••••• •••••• • ••••• 0.02 
13 30 46 •••••• •••••• • ••••• 0.06 
13 30 51 •••••• •••••• 0.01 0.06 
13 30 56 •••••• ****** 0.01 0.03 
13 31 1 •••••• •••••• -Q.00 0.06 
13 31 6 •••••• •••••• 0.01 0.06 
13 31 11 •••••• ****** o.oo 0.06 
13 31 16 •••••• •••••• 0~01 0.03 
13 31 21 •••••• 0.40 0.00 0.06 
13 31 26 •••••• 0.40 o.oo o.o 
13 31 31 •••••• 0.40 0.01 0.03 
13 31 36 •••••• 0.20 0.01 0.06 
13 31 41 •••••• 0.25 0.01 o.o 
13 31 46 o.o 0.20 0.01 O.Of\ 
13 31 51 o.o 0.40 o.oo 
13 31 56 o.o 0.40 0.01 ·o .ot> 
13 32 1 o.o 0.20 o.oo 0.03 
13 32 6 o.o 0.20 0.00 0.06 
13 32 11 o.o 0.40 o.o o.o 
13 32 16 o.o 0.40 -0.01 0.06 
13 32 21 o.o 0.40 -0.01 0.10 
13 32 26 . 0. 0 0.40 o.oo 0.13 
13 32 31 o.o 0.40 . -o .oo 0.06 
13 32 36 o.o 0.40 o.o 0.03 
13 32 41 o.o 0.40 o.o 0.06 
13 32 46 o.o 0.40 -o.oo 0.06 
13 32 51 o.o 0.40 -o.oo 0.06 
13 32 56 o.o 0.140 -0.01 0.08 
13 33 1 o.o 0.40 -o.oo o.o 
13 33 6 o.o 0.40 -o.oo o.o 
13 33 11 o.o 0.40 -0.01 0.06 
13 33 16 . 0. 0 0.40 -0.01 0.03 
13 33 21 o.o 0.30 -0.01 0.02 
13 33 26 o.o 0.40· o.oo 0.06 
13 33 31 o.o 0.40 0.01 0.06 
13 33 36 o.o 0.40 0.01 o.o 
13 33 41 o.o 0. ''° o.oo 0.06 
13 33 46 o.o 0.20 o.oo 0.06 
13 33 51 o.o 0.40 0.00 0.03 
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TRANSECT 25 

TIME :c.EVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR !!N SEC PL FL FL PL 

13 33 56 o.o 0.40 0.00 0.06 
13 34 1 o.o 0.35 o.oo 0.05 
13 34 6 o.o 0.40 -0.00 0.06 
13 34 11 o.o 0.40 -0.01 0.05 
13 34 16 o.o 0.40 . 0 .oo 0.06 
13 34 21 0.0 0.40 0.01 0.02 
13 34 26 o.o 0.40 -o.oo o.o 
13 34 31 0.0 0.20 o.o 0.03 
13 34 36 0.0 0.40 0.00 0.06 
13 34 41 o.o 0.25 0.01 0.06 
13 34 46 o.o 0. 30 0.01 0.06 
13 34 51 o.o 0.40 0.01 0.03 
13 34 56 0.0 0.25 0.02 0.06 
13 35 1 o.o 0.35 0.04 0.06 
13 35 6 o.o 0.40 0.02 0.02 
13 35 11 o.o 0.40 0.01 0.11 
13 35 16 0.40 0.02 0.06 
13 35 21 o.u 0. 40 0.01 0.06 
13 35 26 o.o 0.25 0.02 0.06 
13 35 31 o.o 0.20 0.01 . 0 .06 
13 35 36 o.o 0.20 0.01 0.06 
13 35 41 o.o 0.40 0.01 0.03 
13 35 46 o.o 0.20 0.01 0.06 
13 35 51 o.o 0.20 0.02 0.06 
13 35 56 o.o 0.20 0.02 o.o 
13 36 1 o.o o.~o 0.02 0.05 
13 36 6 o.o 0.20 0.02 0.03 
13 36 11 o.o 0.20 0.01 o.o 
13 36 16 o.o 0.20 0.01 o.o 
13 36 21 o.o 0.15 0.02 0.06 
13 36 26 o.o 0 .10 0.01 0 .03 
13 36 31 o.o 0.0 0.01 o.o 
13 36 36 o.o 0.20 0.01 0.06 
13 36 41 o.o 0.10 0.01 0.06 
13 36 46 0.0 0.20 0.01 0.06 
13 36 51 o.o 0.20 0.02 0 .06 
13 36 56 o.o 0. 20 0.02 0.06 
13 37 1 o.o o.o 0.01 0.03 
13 37 6 o.o o.o o.oo 0.06 
13 37 11 o.o 0.20 0.01 0.06 
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TRANSECT 25 

Til'tE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SBC FL FL PL FL 

13 37 16 o.o 0.20 0.01 0.06 
13 37 21 o.o 0.20 0.01 0.02 
13 37 26 o.o 0.20 0.01 0.06 
13 37 31 o.o 0.20 0.01 0.06 
13 37 36 o.o 0.20 0.01 0.03 
13 37 41 o.o o.o 0.01 0.06 
13 37 46 o.o 0.20 o.oo 0.06 
13 37 51 o.o 0.20 0.01 0.06 
13. 37 56 o.o 0.20 0.01 o.o 
13 38 1 o.o o.o 0.01 0.03 
13 38 6 o.o 0.20 o.oo 0.06 
13 38 11 o~o 0.20 -o.oo 0.03 
13 38 16 o.o o.o -0.00 0.08 
13 38 21 o.o 0.20 0.01 0.06 
13 38 26 o.o 0.20 o.oo 0.06 
13 38 31 o.o 0.20 o.oo 0.06 
13 38 36 o.o 0.05 o.o 0.06 
13 38 41 o.o 0.20 0 .0.1 0.06 
13 38 46 o.o 0.20 0.01 0.06 
13 38 51 o.o 0.20 o.oo 0.06 
13 38 56 o.o o.o o.oo 0.06 
13 39 . 1 o.o 0.20 0.01 0~13 
13 39 6 o.o 0.20 o.oo o.o 
13 39 11 o.o . 0.20 o.oo 0.10 
13 39 16 o.o 0.20 0.01 0.06 
13 39 21 o.o 0.15 0.01 -0.02 
13 39 ~6 o.o 0. 20 0.01 0.06 
13 39 31 o.o 0.20 0.01 0 .03 
13 39 36 o.o o. 20 0.01 0.06 
13 39 41 o.o 0.05 0.01 0.03 
13 39 46 o.o 0.20. 0.01 0.05 
13 39 51 o.o 0.15 0 .01 . 0.03 
13 39 56 o.o 0.0 0.02 .0.10 
13 40 1 o.o 0.20 0.02 0.06 
13 40 6 o.o 0.20 0.02 0.05 
13 40 11 o.o 0.05 0.02 0.06 
13 40 16 o.o o.o 0.02 ·o .06 
13 40 21 o.o 0.20 0.02 0.06 
13 40 26 o.o 0.05 0.03 0.06 
13 40 31 o.o ·0.15 0.03 0.06 
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TRANSECT 25 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR rm SEC FL FL PL . FL 

13 40 36 0.0 0.10 0.03 C.06 
13 40 41 o.o 0.0 0.03 0.06 
13 40 46 o.o o.o 0.02 0.03 
13 40 51 o.o 0.05 0 .02 . 0~06 
13 40 56 0.0 0.20 0.01 0 .06 
13 41 1 0.0 0.20 0.01 0.06 
13 41 6 o.o 0.20 0.01 0.03 
13 41 11 o.o 0.20 0.01 0.03 
13 41 16 o.o 0.20 0.01 0.06 
13 41 21 0.0 0.20 0.02 0.06 
13 41 26 0.0 0.05 0.01 0.06 
13 41 31 o.o 0.20 0.01 0.06 
13 41 36 o.o 0.15 0.01 0.06 
13 41 41 o.o o.o 0.01 0.06 
13 41 46 o.o 0.10 0.01 0.06 
13 41 51 o.o o.o 0.01· 0.06 
13 41 56 o.o 0.20 0.01 o.o 
13 42 1 0.07 0.20 0.01 0.03 
13 42 6 0.0 0.05 0.01 0.06 
13 42 11 o.o o.o 0.01 0.06 
13 42 16 o.o 0.20 0.02 0.06 
13 42 21 o.o 0.20 0.02 0.06 
13 42 26 o.o 0.20 0.02 0.06 
13 42 31 0.0 0.15 0.02 0.06 
13 42 36 0 .o . o.o 0.02 0.06 
13 42 41 0.0 o.o 0.02 0.03 
13 42 46 0.0 0.05 0.02 0.06 
13 42 51 o.o 0.10 0.02 0.06 
13 42 56 0.0 0.20 0.03 0.05 
13 43 1 o.o 0.20 0.02 0.10 
13 43 6 0.0 0.20 0.01 0.06 
13 43 11 0.0 0.20 0.01 0.06 
13 43 16 o.o 0.10 0.02 0.03 
13 43 21 0.0 o.o 0.02 0.03 
13 43 26 o.o o.o 0.02 0.03 
13 43 31 o.o 0.10 0.01 o.o 
13 43 36 0.0 o.o 0.01 o.o 
13 43 41 0.0 0.0 0.01 0.03 
13 43 46 o.o o.o 0.02 0.02 
13 43 51 o.o 0.20 0.02 0.06 
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TRANSECT 25 

TiliE LEVEL 1 LEVEL 2 . LEVEL 3 LEVEL .4 
HR KN SBC FL FL·. FL FL 

13 43 56 . 0 .o 0.20 0.01 c .10 
13 44 1 o.o 0.20 0.01 0.06 
13 44 & 0.0 0.20 0.02 0.03 
13 .44 11 0.0 0.20 0.o1- 0.06 
13 44 16 o.o 0.20 o.oo 0.03 
13 44 21 o.o 0.20 0.01 0.03 
13 44 26 o.o 0.20 0.01 0.06 
13 44 31 o.o 0. 20 0.01 0.06 
13 44 36 0.0 0.20 0.02 0.03 
13 44 41 o.o 0.15 0.02 . 0.06 
13 44 46 o.o o.o 0.03 0.03 
13 44 51 0.0 0.20 0.02 0.06 
13 44 56 o.o 0.20 0.02 0.06 
13 45 1 0.0 0.20 0.01 ·0.06 
13 45 6 o.o 0.20 0.01 0 .10 
13 45 11 o.o 0.20 0.01 0.06 
13 45 16 o.o 0. 20 0.01 0.03 
13 45 21 o.o 0.20 0.01 0.06 
13 45 26 o.o 0.20 0.02 0.06 
13 45 31 o.o 0.20 0.02· 0.03 
13 45 36 o.o 0.20 0.02 0 .03 
13 45 41 o.o 0 .10 0.02 0.06 
13 45 46 o.o . o. 20 0.02 0.03 
13 45 51 o.o 0.20 0.02 0 .02 
13 45 56 o.o 0.20 0.02 0 .10 
13 46 1 o.o 0.20 0.02 0.06 
13 46 6 o.o 0.20 0.02 0.06 
13 46 11 o.o 0.20 0.02 0.03 
13 46 16 o.o 0.20 0.02 0.03 
13 46 21 o.o 0.15 0.02 0.08 
13 46 26 o.o 0.15 0.01 0.03 
13 46 31 o.o 0.20 0.01 0 .03 
13 46 36 o.o 0.20 0.01 0.06 
13 46 41 o.o 0.20 0.01 0.03 
13 46 46 o.o 0.20 0.01 0.03 
13 4.6 51 o.o 0.20 .0.01 •••••• 
13 46 56 o.o o. 20 0.01 •••••• 
13 47 1 o.o 0.20 0.02 •••••• 
13 47 6 o.o 0.20 •••••• • ••••• 
13 47 11 o.o o.o •••••• •••••• 
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TRANSECT 25 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

13 47 16 o.o 0.20 ****** •t ... ••• 
13 47 21 o.o 0.20 ****** ****** 
13 47 26 o.o 0.15 ****** ****** 
13 47 31 o.o 0.20 ****** ****** 
13 47 36 o.o ****** ****** ****** 
13 47 IJ1 o.o ****** •••••• •••••• 
13 47 46 o.o ****** ****** ****** 
13 47 51 0.0 •••••• ****** ****** 
13 47 56 o.o ****** ****** ****** 
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TRANSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR l!N SEC PL FL PL FL 

13 51 46 •••••• •••••• • ••••• 0.06 
13 51 51 •••••• •••••• •••••• 0.06 
13 51 56 •••••• •••••• • ••••• 0.03 
13 52 1 •••••• •••••• 0.01 0.06 
13 52 6 •••••• •••••• 0.01 0.03 
13 52 11 •••••• •••••• o.oo 0.06 
13 52 16 •••••• •••••• 0 ;. 0 1 0.0 
13 52 21 •••••• •••••• 0.01 0.06 
13 52 26 •••••• •••••• 0.01 0.06 
13 52 31 •••••• 0.04 0.01 0.02 
13 52 36 •••••• 0.07 0.01 o.o 
13 52 41 •••••• 0.02 0.01 0 .10 
13 52 46 •••••• o.o 0.00 0.05 
13 52 51 •••••• 0.07· 0.01 0.06 
13 52 56 o.o 0.07 0.01 o.o 
13 53 1 o.o 0.07 -o.oo o.o 
13 53 6 o.o 0.07 0.01 o.o 
13 53 11 o.o 0.04 o.o 0.03 
13 53 16 o.o 0.04 0.01 0.06 
13 53 21 o.o 0.07 0.01 0.02 
13 53 26 o.o 0.07 0.02 o.o 
13 53 31 o.o 0.07 0.01 0.03 
13 53 36. o.o o.o 0.00 0.08 
13 53 41 o.o 0.07 o.oo 0 .06 
13 53 46 0 .o . 0.02 0.01 o.os 
13 53 51 o.o o.o 0.01 0.02 
13 53 56 o.o 0.04 0.03 0.06 
13 54 1 o.o 0.07 0.01 0.06 
13 54 6 o.o 0.07 0.01 0 .06 
13 54 11 o.o 0.02 0.01 0.06 
13 54 16 o.o 0.02 0.01 0.03 
13 54 21 o.o 0.07 0.01 0.06 
13 54 26 o.o 0.07 0.02 0.03 
13 54 31 o.o 0.01 0.01 0.03 
13 54 36 o.o 0.07 0.01 0.06 
13 54 41 o.o 0.04 0.02 0.10 
13 54 46 o.o 0.06 0.02 o.o 
13 54 51 o.o 0.02 0.02 0 .10 
13 54 56 o.o 0.06 0.02 0.06 
13 55 1 o.o o.o 0.02 0.03. 
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TRANSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL PL FL 

13 55 6 0.0 0.0 0.03 \). 0 
13 55 11 o.o 0.0 0.01 0.06 
13 55 16 0.0 o.o 0.02 0.0 
13 55 21 o.o 0.07 0.03 o.o 
13 55 26 0.0 o.o 0.03 0.02 
13 55 31 o.o o.o 0.02 0.03 
13 55 36 o.o 0.04 0.03 0.06 
13 55 41 0.0 o.o 0.02 0.06 
13 55 46 0.0 o.o 0.02 0.05 
13 55 51 0.0 0.0 0.01 0.0 
13 55 56 0.0 0.07 0.02 0.06 
13 56 1 0.0 0.0 0.02 0.10 
13 56 6 o.o 0.07 0.03 0.0 
13 56 11 0.0 0.07 0.02 0.06 
13 56 16 o.o 0.07 0.02 0.06 
13 56 21 0.0 0.07 0.02 0.06 
13 56 26 0.0 0.0 0.02 o.o 
13 56 31 0.0 0.07 0.02 0.06 
13 56 36 o.o 0.06 0.02 0.06 
13 56 41 o.o 0.07 0.02 o.o 
13 56 46 0.0 0.07 0.02 0.06 
13 56 51 o.o 0.07 0.01 0.06 
13 56 56 0.0 0.07 0.01 0.06 
13 57 1 o.o 0.04 0 .. o1 0.02 
13 57 6 o.o o.o 0.02 0.06 
13 57 11 0.0 o.o 0.02 0.03 
13 57 16 0.0 0.02 0.02 0.06 
13 57 21 0 .. 0 0.06 0.02 0.03 
13 57 26 o.o 0.07 0.02 0.05 
13 57 31 o.o 0.06 0.02 0.06 
13 57 36 o.o 0.06 0.02 0.0 
13 57 41 0 .. 0 0.06 0.02 0.06 
13 57 46 0.0 0.04 0.02 o.o 
13 57 51 o.o 0.07 0.02 0.10 
13 57 56 o.o 0.04 0.02 0.03 
13 58 1 0.0 0.02 0.01 -0.02 
13 58 6 o.o 0.02 0.02 o.o 
13 58 11 0.0 0.07 0.02 0.03 
13 58 16 0.0 0.07 0.02 0.06 
13 58 21 o.o 0.02 0.02 0.06 
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TRANSECT 26 

TIME · LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR lnl SBC l'L PL FL FL 

13 58 26 o .• o 0.04. 0.02 0.0 
13 58 31 o.o 0.07 0.03 0.06 
13 58 36 o.o 0.07 0.02 0.11 
13 58 41 o.o 0.06 0.02 0.10 
13 58 46 o.o 0.04 0.02 0.02 
13 58 51 o~o 0.06' 0.02 o·.o 
13 58 56 o.o 0.07 0.02 0.03 
13 59 1 o.o 0.02 0.01 0.10 
13 59 6 o.o 0.02 0.10 
13 59 11 o.o o.o 0.02 0.03 
13 59 16 o.o 0.;04 0.02 0.03 
13 59 21 o.o o.o 0.02 '0 .o 
13 59 26 0 .o . o.o 0.02 0.10 
13 59 31 o.o o~o 0.02 0.06 
13 59 36 o.o o.o 0.02 0.13 
13 59.41 o.o o.o 0.02 0.06 
13 59 46 o.o 0.02 0.01 o.o 
13 59 51 . o~o 0.04 0.02 0.02 
13 59 56 o.o 0.06 0.01 0.03 
14 0 1 o.o o.o 0~01 0.08 
14 0 6 o.o o.o 0 .01 . 0.06 
14 0 11 o.o 0.02 0.02 0.06 
14 0 16 o.o 0.02 0.02 o.o 
14 0 21 o.o o.o 0.02 o.os 
14 0 26 o.o 0.04 0 .01 . 0.06 
14 0 31 o.o 0.04 0.02 0.06 
14 0 36 o.o o.o 0.01 o.o 
14 0 41 o.o 0.02 0.01 0 .o 
14 0 46 o.o 0.02 o·.o 1 0.06 

. 14 0 51 o.o o.o 0.01 0.03 
14 0 56 o.o 0.02 0.01 0.0 
14 1 1 o.o 0.07 0.01 0.03 
14 1 6 o.o 0.04 0 .02 . 0.06 
14 1 11 o.o 0.07 0.01 0.06 
14 1 16 o.o 0.07 0.01 0.03 
14 1 21 · o.o 0 .. 04 .0 .. 02 0.03 
14 1 26 o.o . o. 07 0.02 0.06 
14 1 31 o.o o.o 0.01 0.10 
14 1 36 o.o 0.01 0.02 0.03 
14 1 41 o.o 0.07 0.02· 0.05 
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TRANSECT 26 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

14 1 46 o.o 0.06 0.01 C.05 
14 1 51 o.o o.o 0.02 0.06 
14 1 56 o.o 0.07 0.01 0.06 
14 2 1 o.o 0.07 0.02 0.03 
14 2 6 o.o o.o 0.02 0 .. 06 
14 2 11 o.o 0.02 0.02 0 .03 
14 2 16 o.o o.o 0.02 o.o 
14 2 21 o.o 0.07 0.02 0.03 
14 2 26 0.0 0.02 0.02 0.06 
14 2 31 o.o 0.02 0.01 0.10 
14 2 36 o.o o.o 0.01 0.10 
14 2 41 o.o o.o 0.02 0.03 
14 2 46 o.o o.o 0.01 0.05 
14 2 51 0.0 o.o 0.01 0.06 
14 2 56 0.0 o.o 0.01 0.05 
14 3 1 o.o 0.06 o.oo o.o 
14 3 6 o.o 0.04 0.01 0.03 
14 3 11 o.o o.o 0.02 o.o 
14 3 16 0.0 o.o 0.01 0.02 
14 3 21 0.0 0.07 0.01 0.06 
14 3 26 o.o o.o o.oo 0.06 
14 3 31 o.o 0.07 o.o o.o 
14 3 36 o.o o.o 0.01 0.06 
14 3 41 o.o 0.02 o.oo 0.06 
14 3 46 o.o o.o 0.01 0.10 
14 3 51 o.o 0.07 0.01 0.03 
14 3. 56 o.o 0.07 0.01 0.06 
14 4 1 o.o o.o o.oo 0.06 
14 4 6 o.o 0.06 o.oo o.o 
14 4 11 o.o 0.06 o.oo 0.06 
14 4 16 o.o 0.07 o.oo 0 .10 
14 4 21 o.o o.o 0.01 o.o 
14 4 26 o.o 0.04 0.01 o.o 
14 4 31 o.o o.o 0.01 0 .o 
14 4 36 o.o o.o o.oo 0.06 
14 4 41 o.o 0.0 0.01 0.03 
14 4 46 o.o 0.06 0.01 0 .. 10 
14 4 51 o.o 0.07 o.oo 0.08 
14 4 56 o.o o.o o.oo 0 .. 05 
14 5 1 -o.oo 0.02 
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TRANSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ft! SEC FL PL PL FL 

14 5 6 o.o 0.0 -o.oo 0.08 
14 5 11 o.o 0.01 o.oo 0.03 
14 5 16 o.o 0.07 o.oo -0.03 
14 5 21 o.o 0.01 o.o 0.06 
14 5 26 o.o o.o -o.oo o.o 
14 5 31 o.o o.o -0.00 o.o 
14 5 36 o.o o.o o.oo 0.06 
14 5 41 o.o 0.01 -o.oo -o .03 
14 s 46 o.o 0.07 -o.oo 0.03 
14 5 51 o.o o.o o.o 0.10 
14 5 56 o.o o.o o.o 0.06 
14 6 1 o.o o.o o.o 0 .10 
14 6 6 o.o o.o 0.01 0.06 
14 6 11 o.o 0.07 0.01 0.06 
14 ·6 16 o.o 0.06 o.oo 0.13 
14 6 21 o.o o.o o.oo o.o 
14 6 26 o.o 0.01 o.o 0.03 
14 6 31 o.o 0.07 o.oo o.o 
14 6 36 o.o 0.07 -o.oo 0.06 
14 6 41 o.o 0.07 o.o o.o 

. 14 6 46 o.o 0.07 o.oo 0~06 

14 6 51 o.o 0.07 o.oo o.o 
14 6 56 o.o o.o 0.01 0.06 
14 7 1 o.o 0.07 o.oo 0.06 
14 1 6 . 0. 0 0.07. -o.oo 0.06 
14 1 11 o.o 0.01 o.oo 0.03 
14 1 16 o.o 0.06 0.01 0.06 
14 7 21 o.o 0.06 o.oo 0.05 
14 7 26 o.o 0.01 0.01 0.10 
14 1 31 o.o 0.07 0.01 0.06 
14 7 36 o.o 0.07 0.01 0.06 
14 1 41 o.o 0.07 0.01 0.03 
14 7 46 o.o o.o 0.01 0.06 
14 7 51 o.o 0.07 0.01 0.06 
14 1 56 o.o o.o o.oo o.o 
14 8 1 o.o 0.01 -o.oo 0 .13 
14 8 6 o.o 0.07 o.o 0.06 
14 8 11 o.o 0.07 o.oo 0 .10 
14 8 16 o.o 0.06 -o.oo 0.06 
14 8 21 o~o 0.07 o.oo 0.06 
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TRANSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL PL PL 

14 8 26 o.o 0.07 o.oo 0.06 
14 8 31 o.o 0.07 o.oo 0.02 
14 8 36 0.0 0.01 o.o 0.03 
14 8 41 o.o 0.04 0.00 0.06 
14 8 46 0.0 0.07 -o.oo o.o 
14 8 51 o.o 0.07 o.oo 0.03 
14 8 56 0.0 0.06 0.01 o.o 
14 9 1 o.o 0.07 -0.00 0.03 
14 9 6 o.o 0.06 0;.01 o.o 
14 9 11 o.o o.o 0.00 0 .13 
14 9 16 o.o 0.06 o.oo 0.08 
14 9 21 o.o 0.07 o.oo 0.06 
14 9 26 o.o 0.07 o.oo o.o 
14 9 31 o.o 0.07 o.o 0.06 
14 9 36 o.o 0.07 o.oo 0.03 
14 9 41 0.0 0.07 0.01 0.05 
14 9 46 o.o 0.07 0.01 0.16 
14 9 51 o.o 0.04 o.oo 0.06 
14 9 56 o.o 0.07 0.01 0 .o 3 
14 10 1 o.o 0.07 0.01 o.o 
14 10 6 0.0 0.07 0.01 o.o 
14 10 11 o.o 0.02 0.02 0.06 
14 10 16 o.o 0.06 0.02 0.06 
14 10 21 o.o 0.04 0.02 0.06 
14 10 26 o.o 0.07 0.02 0.06 
14 10 31 o.o 0.06 0.02 0.03 
14. 10 36 o.o 0.07 0.01 o.oa 
14 10 41 o.o 0.07 0.02 0.06 
14 10 46 o.o 0.07 0.02 0.03 
14 10 51 o.o 0.07 0.02 o.o 
14 10 56 o.o 0.07 0.02 0.05 
14 11 1 o.o 0.01 0.02 0.06 
14 11 6 o.o 0.06 0.02 0.06 
14 11 11 o.o 0.06 0.02 0.06 
14 11 16 o.o 0.06 0.03 0.06 
14 11 21 o.o 0.07 0.02 0.06 
14 11 26 o.o o.o 0.02 o.o 
14 11 31 o.o o.o 0.02 0.06 
14 11 36 o.o 0.01 0.04 0.06 
14 11 41 o.o 0.04 0.01 0.03 
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TRANSECT 26 

TI!! LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR !HI SEC l'L FL FL PL 

14 11 46 o.o 0.07 0.02 o.o 
14 11 51 o.o 0.06 0.01 o.o 
14 11 56 o.o 0.07 0.01 0 .os 
14 12 1 o.o 0. () 0.02 0.06 
14 12 6 o.o 0.04 0.01 0.06 
14 12 11 o.o 0.07 0.01 0.06 
14 12 16 o.o 0.07 0.02 o.o 
14 12 21 o.o 0.07 0~01 0.06 
14 12 26 o.o 0.07 0.01 0 .10 
14 12 31 o.o 0.07 0.01 o.o 
14 12 36 o~o 0.04 0.01 0.06 
14 12 41 o.o 0.07 0.01 0.06 
14 12 46 0.0 0.04 0.01 0.06 
14 12 51 o.o 0.07 0.02 0.10 
14 12 56 o.o 0.07 0.01 0.03 
14 13 1 o.o 0.07 o.oo 0.03 
14 13 6 o.o 0.07 0.01 o.o 
14 13 11 o.o 0.07 0.01 0.06 
14 13 16 o.o 0.07 0.02 0.02 
14 13 21 o.o 0.07 0.02 0 .O· 
14 13 26 o.o 0.07 0.01 0.10 
14 13 31 o.o 0.07 0.02 0.06 
14 13 36 o.o . 0. 11 0.02 o.o 
14 13 41 o.o . 0.07 0.01 o.o 
14 13 46 o .• o 0.07 0.01 0.13 
14 13 51 o.o 0.01 0.01 0.03 
14 13 56 o.o 0.07 0.01 o.o 
14 14 1 o.o 0.07 0.02 0.06 
14 14 6 o.o 0.07 0.01 0.06 
14 14 11 0.0 0.07 0.01 0.10 
14 14 16 o.o 0.07 0.02 0.06 
14 14 21 o.o 0.07 0.01 0.06 
14 14 26 o.o 0.01 0.01 0.03 
14 14 31 o.o 0.01 0.02 o .o·6 
14 14 36 o.o 0.07 0.01 0.06 
14 14 41 o.o 0.07 0.01 o.o 
14 14 46 o.o 0.01 0.01 0 .o 
14 14 51 o.o 0.07 0.01 0.06 
14 14 56 o.o 0.07 0;.01 0.06 
14 15 1 o.o 0.07 0.01 o.o 
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TRANSECT 26 

TiftE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SEC FL FL FL FL 

14 15 6 o.o 0.07 0.02 0.06 
14 15 11 o.o 0.07 0.02 0.05 
14 15 16 o.o 0.07 0.03 0.13 
14 15 21 o.o 0.07 0.02 o.o 
14 15 26 o.o 0.07 0.02 0.03 
14 15 31 0.0 0.07 0.01 0.06 
14 15 36 o.o 0.07 0.03 0.06 
14 15 41 o.o 0.07 0.02 0.06 
14 15 ,, 6 o.o 0.07 0.02 o.o 
14 15 51 0.0 0. 07 . 0.02 0.10 
14 15 56 0.0 0.01 0.02 0 .10 
14 16 1 o.o 0.07 0.02 0.05 
14 16 6 o.o 0.07 0.02 0.10 
14 16 11 o.o 0.07 0.02 0.03 
14 16 16 o.o 0.01 0.02 0.06 
14 16 21 0.0 0.07 0.02 -o .02 
14 16 26 o.o 0.07 0.02 0.10 
14 16 31 0.0 0.07 0.02 0.03 
14 16 36 o.o 0.07 0.02 0.06 
14 16 41 0.0 0.07 0.02 0.06 
14 16 46 o.o 0.07 0.02 0 .03 
14 16 51 o.o 0.07 0.02 0.03 
14 16 56 o.o 0.07 0.01 0.06 
14 17 1 o.o 0.07 0.01 o.o 
14 17 6 0.0 o.o 0.02 0.13 
14 17 11 o.o 0.07 0.01 0.03 
14 17 16 o.o 0.07 0.02 0.10 
14 17 21 o.o 0.07 0.01 0.06 
14 17 26 o.o 0.07 0.01 o.o 
14 17 31 o.o o.o 0.01 0.03 
14 17 36 o.o 0.04 0.01 o.o 
14 17 41 o.o 0.01 o.oo 0.06 
14 17 46 0.0 0.07 0.00 0.03 
14 17 51 0.0 0.07 o.oo 0.06 
14 17 56 o.o 0.07 o.oo 0 .06 . 
14 18 1 o.o 0.07 o.oo 0.05 
14 18 6 0.0 0.01 -o.oo o.o 
14 18 11 o.o 0. 15 -0.00 0.06 
14 18 16 o.o 0.15 -o.oo o.os 
14 18 21 0.0 0. 15 o.oo o.o 
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TRANSECT 26 

Tif!E. LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC PL PL FL FL 

14 18 26 o.o 0.15 -0 .01 o.o 
14 18 31 o.o 0.15 o.oo 0.03 
14 18 36 o.o 0.15 o.oo o.o 
14 18 4.1 o.o 0.15 0.01 0.13 
14 18 46 o.o 0.15 0.01 0.03 
14 18 51 o.o 0.15 -o.oo 0.13 
14 18 56 o.o 0.15 -o.oo o.o 
14 19 1 o.o . 0.15 -o.oo o.o 
14 19 6 o.o 0.15 -o.oo 0.06 
14 19 11 . o.o 0.15 . -0.01 0.03 
14 19 16. o~o 0.15 -o.oo o.o 
14 19 21 o.o 0.15 o.oo o.o 
14 19 26 o.o 0.15 o.o 0.03 
14 19 31 o.o 0.15 -o.oo 0.03 
14 19 36 o.o 0.15 -0.01 0.03 
14 19 41 o.o· 0.15 -o.oo 0.06 
14 19 46 o.o 0.15 o.oo 0.02 
14 19 51 o.o 0.15 o.oo 0.10 
14 19 56 o.o 0.15 ..;0.01 0 .. 03 
14 20 1 o.o o. 15 o.oo 0.03 
14 20 6 o.o 0 .15 o.o 0.06 
14 20 11 o.o 0.15 -o.oo 0.06 
14 20 16 o.o 0.15 o.oo 0.03 
14 20 21 o.o 0.15 ~o.oo 0.03 
14 20 26 o.o 0.15 o.oo o.o 
14 20 31 o.o 0 .15 o.o o.o 
14 20 36 o.o 0.07 -o .01 0.06 
14 20 41 o.o 0.07 -o.oo 0.06 
14 20 46 o.o 0.07 o.oo o.o 
14 20 51 o.o 0.11 -o.oo 0.03 
14 20 56 o.o 0.07 -o.oo o.o 
14 21 1 o.o 0.07 -o.oo 0 .10 
14 21 6 o.o 0.07 -0.01 0.03 
14 21 11 o.o 0.07 o.oo 0.03 
14 21 16 o.o 0.07 -o.oo 0.;0 
14 21 21 o.o .0.07 ·0.01 0.06 
14 21 26 o.o 0.07 o.o 0 .03 
14 21 31 0.0 0.07 o.o 0.03 
14 21 36 o.o 0.07 o.oo 0.06 
14 21 41 o.o 0.07 . -o .. oo 0.06 
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'IRA?JSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL PL FL PL 

14 21 46 o.o 0.07 o.oo 0.06 
14 21 51 0.0 0.07 -o.oo 0.10 
14 21 56 o.o 0.07 -o.oo 0.02 
14 22 1 0.0 0.07 -0.01 0.03 
14 22 6 o.o 0.07 o.oo 0.06 
14 22 11 0.0 0 .. 07 -0.00 0.06 
14 22 16 o.o 0.07 o.oo 0.06 
14 22 21 o.o 0.07 0.01 0.03 
14 22 26 o.o 0.07 o.oo 0.06 
14 22 31 o.o 0.07 0.01 0.06 
14 22 36 o.o 0.15 0 .oo . 0.06 
14 22 41 o.o 0.15 0.01 0.06 
14 22 46 0.0 0.13 o.oo 0.06 
14 22 51 o.o 0.07 o.oo 0.02 
14 22 56 o.o 0.07 -o.oo 0.03 
14 23 1 o.o 0.01 o.o 0.06 
14 23 6 o.o 0.15 0.01 o.o 
14 23 11 0.0 0 .15 . 0 .01 0.06 
14 23 16 o.o 0.07 -o .oo 0'.06 
14 23 21 o.o 0.15 o.oo 0 .. 02 
14 23 26 o.o 0.01 -0.01 0.03 
14 23 31 o.o 0 .15 0.0 0 .10 
14 23 36 o.o 0.01 -o.oo o.o 
14 23 41 o.o 0.07 o.o 0.06 
14 23 46 o.o 0.07 0.01 0 .10 
14 23 51 o.o 0.01 o.oo 0.03 
14 23 56 o.o 0.07 o.o 0.06 
14 24 1 o.o 0.07 0.00 o.o 
14 24 6 o.o 0.07 o.o 0.03 
14 24 11 o.o 0.07 o.oo 0.06 
14 24 16 o.o 0.01 -o.oo 0.06 
14 24 21 o.o 0.07 o.oo o.o 
14 24 26 o.o 0.11 0.01 0 •. 06 
14 24 31 0.15 -0.00 o.o 
14 24 36 "' . \,/ 0.07 -o.oo 0.06 
14 24 41 0.0 0.07 -0.00 0 .10 
14 24 46 o.o 0.07 o.o 0.06 
14 24 51 o.o 0.07 0.01 0.03 
14 24 56 o.o 0.02 o.oo 0.06 
14 25 1 o.o 0.07 o.oo 0.06 
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TRANSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftB SEC FL FL FL FL 

\ 

14 25 6 o.o 0.07 -o.oo 0.03 
14 25 11 o.o 0.01 o .oo· 0.06 
14 25 16 o.o 0.07 o.o 0.06 
14 25 21 o.o 0.07 o.o 0.06 
14 25 26 o.o o.o -0.00 0.03 
14 25 31 o.o 0.07 0.01 0.06 
14 25 36 o.o 0.07 o.oo o.o 
14 25 41 o.o o.o o.o 0.06 
14 25 46 o.o 0.07 0.01 0.06 
14 25 51 o.o 0.04 0.00 o.o 
14 25 56 o.o 0~06 -0.00 0.06 
14 26 1 0.0 0.02 o.oo 0.06 
14 26 6 o.o 0.07 o.oo 0.06 
14 26 11 o.o 0.07 o.oo 0.06 
14 26 16 o.o o. 07 o.oo o.o 
14 26 21 o.o 0.07 -o.oo 0.03 
14 26 26 o.o 0.07 o.oo 0.06 
14 26 31 o.o 0.07 -o.oo 0.03 
14 26 36 o.o 0.04 0.00 0.06 
14 26 41 o.o 0.07 0.01 o.o 
14 26 46 o.o o.o 0.o1 . 0.06 
14 26 51 o.o 0.07 -o.oo 0.06 
14 26 56 0 • 0 0.02 o.o o.o 
14 27 1 o.o 0.07 0.00 0.06 
14 27 6 o.o 0.06 -o.oo o.o 
14 21 11 0 .o . 0.02 o.oo o.o 
14 27 16 o.o 0.04 o.oo 0.16 
14 27 21 o.o 0.07 o.oo 0.03 
14 27 26 o.o 0.04. -o.oo o.o 
14 27 31 o.o 0.07 -o.oo 0.03 
14 27 36 o.o 0.01 -o.oo o.o 
14 27 41 o.o 0.04 o.o o.os 
14 27 46 o.o 0.07 0.00 0.06 
14 27 51 o.o 0.07 o.oo 0.13 
14 27 56 o.o 0.07 o.oo 0.06 
14 28 1 o.o 0.07 0.01 o.o 
14 28 6 o.o 0.07 o.o 0.06 
14 28 11 o.o o.o o.o 0.06 

. 14 28 16 o.o 0.07 o.oo o.o 
14 28 21 o.o 0.07 -o.oo 0.06 
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TRANSECT 26 

THIE LEVEL 1 LEVEL 2 .LEVEL 3 LEVEL 4 
HR !!N SEC PL FL PL FL 

14 28 26 o.o 0.07 0.00 1).03 
14 28 31 o.o 0.07 o.oo 0.06 
14 28 36 o.o o.o 0.00 0.05 
14 28 41 o.o 0.07 -0.00 0.05 
14 28 46 0.0 0.07 -o.oo 0.06 
14 28 51 o.o 0.07 0.00 0.13 
14 28 56 0.0 0.07 -0.00 0.06 
14 29 1 o.o 0.06 -o.oo 0.02 
14 29 6 0.0 0.02 0.00 0.06 
14 29 11 o.o 0.01 -o.oo 0 .10 
14 29 16 o.o 0.07 -o.oo 0.06 
14 29 21 o.o 0.07 o.oo 0.06 
14 29 26 0.04 0.07 o.oo 0.06 
14 29 31 0.0 0.07 o.oo 0.05 
14 29 36 0.09 0.07 -0.00 0.06 
14 29 41 0.13 o.o -o.oo 0.03 
14 29 46 0.09 0.04 -o.oo 0.13 
14 29 51 0.09 0.04 o.oo o.o 
14 29 56 0.06 0.07 0.00 o.o 
14 30 1 0.04 o.o o.oo 0.10 
14 30 6 0.09 0.07 o.oo 0.06 
14 30 11 0.09 ·0.07 -0 .00 0.02 
14 30 16 0.04 0.01 -o.oo 0.06 
14 30 21 0.02 0.07 o.oo 0.06 
14 30 26 o.o 0.07 -0.00 o.o 
14 30 31 o.o 0.07 -o.oo 0 .06 
14 30 36 o.o 0.07 0.0 0.08 
14 30 41 o.o 0.07 o.oo 0.11 
14 30 46 o.o 0.06 o.oo 0.03 
14 30 51 0.04 0.07 o.oo 0.06 
14 30 56 0.04 0.07 0.0 0.06 
14 31 1 o.o 0.07 -o.oo 0.06 
14 31 6 0.02 0.07 -o.oo o.os 
14 31 11 0.0 o.o 0.01 0 .10 
14 31 16 o.o o.o 0.01 0.06 
14 31 21 o.o o.o o.oo 0.02 
14 31 26 0.02 0.06 -o.oo 0.06 
14 31 31 0.05 0.07 o.oo o.os 
14 31 36 0.06 o.o o.oo 0.03 
14 31 41 0.06 0.01 -o.oo 0.08 
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TRANSECT 26. 

TIRE LEVEL 1 LEVEL 2 LEVEL .3 LEVEL 4 
HR !I SEC PL FL FL FL 

14 31 46 0.09 0.07 -o.oo ~.10 
14 31 51 0 .17 o.o 0.00 0.06 
14 31 56 0.08 0.04 -0.01 0.06 
14 32 1 0.08 0.07 0.00 0 .10 
14 32 6 O~Q6 0.01 o.oo 0.03 
14 32 11 0.03 o.o .0.00 0.03 
14 32 16 0.06 0.07 0.01 0 .10 
14 32 21 0.17 0.07 -o.oo 0.02 
14 32 26 0 .14 0.07 .-:0.00 0.03 
14 32 31 . o.oa 0.07 o.o 0.03 
14 32 36 . 0 .16 0.02 0.02 o.o 
14 32 41 0 .10 0.04 0~00 o.o 
14 32 46 0.07 0.07 0.00 0.06 
14 32 51 o .. 08 0.06 o.oo 0.05 
14 32 56 0.06 0.04 -o.oo 0 .10 
14 33 1 0.06 0.07 0.01 0.03 
14 33 6 0.11 0.07 o.oo 0.06 
14 33 11 0.09 0.07 o.oo 0.03 
14 33 16 0.07 •••••• 0.01 0.03 
14 33 21 0.08 •••••• o.oo 0.06 
14 33 26 0 .18 •••••• 0.00 o.o 
14 33 31 0.10 0.03 o.oo 0.06 
14 33 36 0 .17 o.o o.o 0.06 
14 33 41 0.09 o.o -o.oo 0.06 
14 33 46 0.08 -0.03 -o.oo 0.06 
14 33 51 0.07 o.o o.o 0.03 
14 33 56 0.04 -o .03 . -o.oo 0.03 
14 34 1 0.05 -0.03 -o.oo 0.06 
14 34 6 0.15 o.o -o.oo 0.06 
14. 34 11 0 .10 o.o o.oo 0.03 
14 34 16 0.14 o.o o.o 0 .10 
14 34 21 0.11 -0.03 o.oo o.o 
14 34 26 0.12 . -0.01 0.01 0.06 
14 34 31 0.23 -0.03 o.oo 0.05 
14 34 36 0.09 -0.03 0.00 o.o 
14 34 41 0.26 -0.03 -0.00 0 .10 
14 34 46 0.21 -0.01 -o.oo 0.06 
14 34 51 0.19 -0.03 -0.00 0.05 
14 34 56 0.23 -0.03 o.oo 0.03 
14 35 1 0.14 ... 0.03 o.oo 0 .16 
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TRANSECT 26 

Tif!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR f!M SEC FL FL PL FL 

14 35 6 0.28 -0.03 o.oo 0.05 
14 35 11 0.26 -0.03 0.01 0.03 
14 35 16 0.37 -0.03 -0.00 0.06 
14 35 21 0 - 5.l -0.03 o.o o.o 
14 35 26 o.o o.oo 0.03 
14 35 31 0.42 -0.02 o.o 0.10 
14 35 36 0.87 -0.03 o.o o.o 
14 35 41 1.07 -0.03 0.01 0.03 
14 35 46 0.86 -0.01 0.01 o.o 
14 35 51 0.46 -0.03 o.oo o.o 
14 35 56 0.71 -0.03 -0.00 o.o 
14 36 1 1.03 -0.03 -o.oo 0.06 
14 36 6 1.28 -0.03 o.oo 0 .05 
14 36 11 1.30 o.o o.o 0.03 
14 36 16 o.o o.oo 0.06 
14 36 21 ·1.83 -0.01 -o.oo 0.03 
14 36 26 1.76 -0.03 -0.01 0 .13 
14 36 31 1.46 -0.03 0.00 o.o 
14 36 36 1.81 ·-0.03 o.oo 0 .10 
14 36 Q1 1.83 -0.03 0.01 0.02 
14 36 46 1.93 -0.03 o.oo o.o 
14 36 51 2.32 -0.03 o.oo 0.06 
14 36 56 2.61 -0.03 o.o 0.03 
14 37 1 2.83 o.o 0.01 0.03 
14 37 6 2.39 -0.03 0.00 0.06 
14 37 11 2.28 -0.03 o.oo 0.06 
14 37 16 3.03 -0.03 0.01 0.03 
14 37. 21 3.48 -0.03 o.oo 0.06 
14 37 26 3.78 -0.03 o.o 0.02 
14 37 31 3.46 -0.03 -0.00 0.03 
14 37 36 3.16 o.o o.oo 0.06 
14 37 41 2.97 o.o o.oo 0 .06 
14 37 46 4.08 -0.03 -o.oo 0 .03 
14 37 51 5. 19 -0.03 -o.oo 0.06 
14 37 56 5.22 -0.03 o.oo 0.03 
14 38 1 5.83 -0.03 o.oo 0.06 
14 38 6 6.30 -0.03 0.0 0.03 
14 38 11 6.57 -0.03 -o.oo 0.10 
14 38 16 7.30 -0.03 o.oo o.oa 
14 38 21 7.77 -0.03 0.0 0.06 
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TRANSECT 26 

TI!! LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
BR !'N SEC FL FL FL FL 

1 '6 38 26 8.37 -0.03 o.oo 0 .03. 
14 38 31 8.51 ~0.03 ~o.oo o.o 
1" 38 36 9.31 -0.03 -o.oo 0.10 
14 38 41 9.18 -0.03 o.o 0.06 
14 38 46 8.58 -0.03 o.o o.o 
14 38 51 8.91 -0.03 o.oo 0.06 
14 38 56 9.45 -0.03 0.01 0.06 
14 39 1 9.04 -0.03 o.oo 0.03 
14 39 6· 9.45 -0.03 o.oo 0.10 
14 39 11 10.32 -0.03 o.oo 0.06 
14 39 16 10.72 -0.03 -o.oo -0.02 
14 39 21 10 .55 . -0.03 -o.oo 0.08 
14 39 26 11.39 -0.03 o.o 0.03 
14 39 31 11.66 -0.03 -o.oo 0.06 
14 39 36 11~99 o.o -o .• oo o.o 
14 39 41 12.33 o.o o.o 0.11 
14 39 46 12.19 -0.01 .:..o .oo 0.06 
14 3,9 51 12~60 -0.01 -o.oo o.o 
14 39 56 12.73 -0.03 -o.oo 0.06 
14 40 1 12.86 -0.03 -o.oo 0.03 
14 40 6 12.86 . 0 .o -0.01 0.03 
14 40 11 13.13 o.o o.oo 0.03 
14 40 16 13.00 -0.01 o.o 0.02 
14 40 21 12.13 -0.03 -o.oo 0.03 
14 40 26 11.66 -0.03 -o. 00 . o.o 
14 40 31 11. 52. -0.03 o.oo 0 .10. 
1 'I 40 36 10.92 -0.03 o.oo 0.02 
14 40 41 11.32 -0.03 o.o o.o 
14 40 46 10.38 -0.03 -o.oo 0.06 
14 40 51 9.38 -0.03 o.oo 0.06 
14 40 56 8.31 -0.03 0.01 0.13 
14 41 1 8.17 -0.03 o.oo o.o 
14 41 6 7.77 -0.03 -o.oo 0.06 
14 41 11 7.77 -0.03 -o.oo 0 .06 
14 41 16 6.90 -0.03 o.o 0.0 
14 41 21 6.57 -0.03 . o.oo 0.03 
14 41 26 6.30 -0.03 o.oo 0.06 
14 41 31 6 .36 -0.03 -o.oo 0.06 
14 41 36 6.77 -0.03 -o.oo o~o 
14 41 '11 6.70 -0.03 o~oo 0.03 
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TRANSECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ~N SEC PL FL FL FL 

14 41 46 7.84 -0.03 -0.o1 ~.06 

14 41 51 6.03 -0.03 o.oo 0.06 
14 41 56 4.82 -0.03 -o.oo 0.06 
14 42 1 3.75 -0.01 o.oo 0.03 
14 42 6 4.82 -0.03 0.00 0.06 
14 42 11 5.63 -0.03 -o.oo 0.06 
14 42 16 3.89 0.0 o.oo 0.03 
14 42 21 3.82 o.o o.oo 0.03 
14 42 26 1.74 -0.03 o.oo o.o 
14 42 31 0.07 -0.03 -0.01 o.o 
14 42 36 o.o -0.03 -o.oo 0.06 
14 42 41 o.o -0.03 -o.oo -0.02 
14 42 46 o.o -0.03 0.01 0 .o 
14 42 51 0.0 -0.03 -o.oo 0.13 
14 42 56 o.o -0.03 o.oo o.o 
14 43 1 0.0 -0.03 -o.oo 0.06 
14 ll 3 6 o.o -0.03 o.o 0 .16 
14 43 11 o.o -0.03 o.oo 0.03 
1 ll 43 16 o.o -0.01 -o.oo 0.03 
14 43 21 o.o -0.03 o.oo 0.03 
14 43 26 0.0 -0.03 -o.oo 0.03 
14 43 31 0.0 -0.03 -o.oo 0.03 
14 ll 3 36 o.o -0.03 o.oo 0.10 
14 43 41 o.o -0.03 -0.00 0.10 
14 43 46 o.o -0.03 o.oo o.o 
14 43 51 o.o -0.03 -0.00 0 .06 
14 43 56 o.o -0.03 o.oo o.o 
14 44 1 o.o -0.03 -o.oo 0.06 
14 44 6 o.o -0.03 o.oo 0.03 
14 44 11 o.o -0.03 0.01 0.10 
14 44 16 o.o -0.03 -0.00 0.03 
14 44 21 o.o -0.03 o.oo ****** 
14 44 26 o.o -0.03 0.01 •••••• 
14 44 31 o.o -0.03 o.oo •••••• 
14 44 36 o.o -0.03 ****** •••••• 
14 44 41 o.o -0.03 •••••• •••••• 
14 44 46 o.o -0.03 ****** ****** 
14 44 51 o.o -0.03 •••••• •••••• 
14 44 56 0.0 -0.03 •••••• •••••• 
14 45 1 o.o -0.03 •••••• •••••• 
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·TRANSECT 26 

TIME LEVEL 1 LEV!L 2 LEVEL 3 LEVEL 4 

BR !Slf SEC FL FL FL PL 

. 14 45 6 o.o •••••• •••••• ***••• 
14 45 11 o.o •••••• • ••••• •••••• 
14 45 16 o.o •••••• •••••• •••••• 
14 45 21 o.o •••••• •••••• •••••• 
14 45 26 o.o •••••• •••••• ••••••• 
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TRANSECT 27 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL PL 

14 47 36 •••••• •••••• •••••• -~.02 

14 47 41 •••••• •••••• • ••••• 0.01 
14 47 46 •••••• ****** •••••• 0.01 
14 47 51 •••••• •••••• -0.01 0.02 
14 47 56 •••••• ••••••• -o.oo 0.02 
14 48 1 •••••• •••••• -0.01 0.01 
14 48 6 ****** •••••• -0.00 o.o 
14 48 11 •••••• •••••• -0.01 o.o 
14 48 16 •••••• •••••• o.o -o .o 1 
14 48 21 •••••• 0.0 -o.oo 0.02 
14 48 26 •••••• 0.02 o.oo -0.03 
14 48 31 •••••• o.o -o.oo -0.01 
14 48 36 •••••• 0.03 -o.oo 0.01 
14 48 41 •••••• o.o -0.00 0.01 
14 48 46 o.o 0.03 -o.oo -0.02 
14 48 51 o.o 0.02 o.o 0.01 
14 48 56 0.0 0.03 0.00 o.o 
14 49 1 0.0 o.o -o.oo 0.01 
14 49 6 o.o 0.01 o.o o.o 
14 49 11 o.o o.o -0.01 -0.03 
14 49 16 o.o o.o -0.01 -0.01 
14 49 21 o.o o.o -0.01 -0.o1 
14 49 26 o.o 0.0 -0.00 0.01 
14 49 31 o.o o.o -0.00 o.o 
14 49 36 o.o o.o -0.01 0.02 
14 49 41 o.o o.o -0.01 0.o1 
14 49 46 o.o o.o -0.01 0.03 
14 49 51 o.o o.o -o.oo -o .o 1 
14 49 56 o.o 0.0 -0.00 o.o 
14 50 1 0.0 o.o -o.oo o.o 
14 50 6 o.o o.o -o.oo 0.01 
14 50 11 o.o o.o o.o 0.01 
14 50 16 o.o o.o -o.oo 0.01 
14 50 21 o.o o.o -o.oo o.o 
14 50 26 o.o o.o -0.00 0.02 
14 50 31 o.o o.o -o.oo -0 .02 
14 50 36 o.o o.o -0.o1 o.o 
14 50 41 o.o o.o o.oo o.o 
14 50 46 0.0 o.o -0.00 -0.01 
14 50 51 o.o o.o o.oo o.o 
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TIME.· LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL· PL PL 

14 50 56 o.o o.o o.o o.o 
14 51 1 . o.o o.o ·-0.01 0.02 
14 51 6 o.o o.o o.o 0.02 
14 51 11 o.o o.o o·.o o.o 
14 51 16 0.0 o.o. o.oo o.o 
14 51 21 o.o o.o o.o 0.02 
14 51 26 o.o o.o 0.00 0.02 
14 51 31 0.47 o.o -0.00 0.01 
14 51 36 1.00 o.o o.oo 0.01 
14 51 41 2.41 o.o o.o 0.07 
14 51 46 5.23 o.o 0.01 0.03 
14 51 51 5.90 o.o 0.01 0.02 
14 51 56 7.57 o.o o.oo 0.01 
14 52 1 7.84 o.o o.oo 0.01 
14 52 6 10.65 o.o -o.oo o.o 
14 52 11 9.51 o.o -o.oo o.o 
14 52 16 10.12 o.o -o.oo o.o 
14 52 21 9.95 o.o -o.oo o.o 
14 52 26 10.45 o .·o o.oo o.o 
14 52 31 9.58 o.o 0.01 o.o 
14 52 36 7.30 o.o o.o 0.01 
14 52 41 7.77 o.o o.oo 0.02 
14 52 46 7.91 ·. 0 .o o.oo 0.05 
14 52 51 8 .11 -0.01 -o.oo o.o 
14 52 56 10.65 o.o o.oo o.o 
14 53 1 11.59 o.o o.oo 0.02 
14 53 6 13.20 o.o o.oo 0.02 
14 53 11 . 11. 86 o.o -0.01 0.02 
14 53 16 9.31 o.o -o.oo 0.01 
14 53 21 9.71 o.o o.o 0.01 
14 53 26 11.46 o.o o.oo 0.02 
14 53 31 12.86 o.o -o.oo 0.02 
14 53 36 13.60 o.o o.oo 0.02 
14 53 41 15.05 o.o -o.oo -o .01 
14 53 46 15.48 o.o -0.00 0.02 
14 53 51 15.48 o.o o.o 0.01 
14 53 56 15.05 o.o 0.01 0.01 
14 54 1 15.05 o.o o.oo 0 .02 
14 54 6 15.05 o.o -o.oo 0.02 
14 54 11 15.05 o.o 0.01 o.o 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 . LEVEL 4 
HR ~N SEC FL FL FL FL 

14 54 16 15.05 o.o o.oo 0 .02 
14 54 21 15.05 o.o -o .oo 0.01 
14 54 26 1ti.62 o.o -0.01 0.02 
14 54 31 14.62 o.o -0.01 0.01 
14 54 36 14.62 o.o -0.00 0.02 
14 54 41 12~90 o.o o.o 0.02 
14 54 46 12.04 o.o -o.oo 0.01 
14 54 51 11.61 o.o 0.01 -0.01 
14 54 56 10.75 0.0 o.oo 0.01 
14 55 1 11.61 o.o o.o 0.01 
14 55 6 12.90 0.0 o.oo -0.01 
14 55 11 9.89 o.o -o.oo 0.02 
14 55 16 3.65 o.o -o.oo 0.02 
14 55 21 2.58 o.o o.oo -0.02 
14 55 26 2. 58 o.o o.o 0.01 
14 55 31 5 .16 o.o 0·.00 -0.01 
14 55 36 4.73 o.o -o.oo 0.05 
14 55 41 4.94 o.o 0.01 o.o 
14 55 46 7.52 o.o 0.00 o.o 
14 55 51 8.60 o.o -o.oo 0.01 
14 55 56 5.80 o.o o.o 0.05 
14 56 1 4.73 o.o -0.01 0.02 
14 56 6 1.72 o.o o.o 0.02 
14 56 11 1.72 o.o -0.00 o.o 
14 56 16 2.15 o.o -o.oo o.o 
14 56 21 0. 86 o.o -o.oo 0.01 
14 56 26 0.86 o.o o.oo o.o 
14 56 31 1.29 o.o o.oo o.o 
14 56 36 0.86 o.o -0.00 o.o 
14 56 41 0.64 o.o -0.01 0.01 
14 56 46 0.43 o.o -0.01 0.01 
14 56 51 o.o o.o -o .oo o.o 
14 56 56 o.o o.o 0.00 0.01 
14 57 1 o.o o.o o.o 0.03 
14 57 6 o.o o.o o.oo o.o 
14 57 11 0.0 o.o o.oo o.o 
14 57 16 o.o o.o o.oo 0.01 
14 57 21 o.o o.o o.oo o.o 
14 57 26 o.o o.o -o.oo o.o 
14 57 31 o.o o.o o.o 0.o1 

Al-113 



TRANSECT . 27 

TiftE LEVEL 1 LEVEL. 2 LEVEL 3 LEVEL 4 
HR !!'M SEC PL PL PL PL 

14 57 36 o.o o.o -0 .oo 0.01 
14. 57 41 o.o o.o -o.oo o.o 
14 57 46 o.o o.o 0.0 o.o 
14 57 51 o.o o.o o.o 0.03 
14 57 5& o.o o.o -o.oo 0.02 
14 58 1 o.o o.o -o.oo 0.01 
14 58 6 o.o o.o -o.oo 0.02 
14 58 11 o.o o.o -o.oo -o .02 
14 58 16 o.o o.o -0.01 o.o 
14 58 21 o.o o.o -o.oo -0.02 
14 58 26 o.o . o.o -o .o 1 o.o 
14 58 31 o.o 0.0 o.o •••••• 
14 58 36 o.o o.o o.oo •••••• 
14 58 41 o.o o.o o.o •••••• 
14 58 46 0.0 o.o •••••• • ••••• 
14 58 51 o.o o.o •••••• • ••••• 
14 58 56 o.o o.o ****** •••••• 
14 59 1 o.o o.o •••••• •••••• 
14 59 6 o.o o.o •••••• •••••• 
14 59 11 o.o -0.02 •••••• •••••• 
14 59 16 o.o •••••• •••••• •••••• 
14 59 21 o.o •••••• •••••• • ••••• 
14 59 26 o.o •••••• • ••••• • ••••• 
14 59 31 o.o •••••• • ••••• • ••••• 
14 59 36 o.o •••••• • ••••• • ••••• 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL PL 

15 13 6 •••••• •••••• •••••• -0.02 
15 13 11 •••••• •••••• •••••• -0.02 
15 13 16 ****** ****** ****** -0.01 
15 13 21 ****** •••••• -o.oo 0.01 
15 13 26 ****** •••••• 0.00 0.03 
15 13 31 •••••• ****** o.oo -0.02 
15 13 36 ****** ****** o.oo 0.03 
15 .13 41 •••••• •••••• -o.oo -0 .03 
15 13 46 •••••• •••••• -0.00 0.03 
15 13 51 •••••• 0.0 0.00 0.0 
15 13 56 •••••• o.o o.oo o.o 
15 14 1 •••••• o.o o.oo -0.02 
15 14 6 ****** 0.0 0.01 0.02 
15 14 11 ****** o.o -0.00 -0.01 
15 14 16 o.o o.o o.oo 0.01 
15 14 21 o.o o.o 0.00 0.02 
15 14 26 0.0 o.o -o.oo o.o 
15 14 31 o.o o.o o.o 0 .o 
15 14 36 o.o o.o -0.00 -0.03 
15 14 41 o.o o.o o.oo o.o 
15 14 46 o.o 0.0 o.o -0.01 
15 14 51 o.o o.o o.oo -0.01 
15 14 56 o.o o.o o.oo -0.02 
15 15 1 o.o o.o 0.0 0.01 
15 15 6 o.o o.o o.oo o.o 
15 15 11 o.o 0.0 o.o -0.01 
15 15 16 0.0 o.o -o.oo -o .o 1 
15 15 21 o.o o.o -o.oo o.o 
15 15 26 o.o o.o -o.oo -0.01 
15 15 31 o.o 0.0 o.oo o.o 
15 15 36 o.o o.o o.oo 0.02 
15 15 41 o.o o.o o.oo 0.01 
15 15 46 o.o o.o o.oo o.o 
15 15 51 o.o o.o o.o 0.01 
15 15 56 o.o o.o -0.01 -0.02 
15 16 1 o.o o.o -0.00 0.01 
15 16 6 o.o o.o 0.01 -0.o1 
15 16 11 o.o o.o o.o -0.01 
15 16 16 o.o o.o 0.00 0.o1 
15 16 21 o.o o.o 0.01 o.o 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR l!N SEC FL Fi. FL FL 

15 16 26 o.o o.o o.oo ··-t) .03 
15 16 31 o.o . o.o 0.01 -0.03 
15 16 36 o.o o.o o.oo 0.02 
15 16 41 o.o o.o -0.00 -0.03 
15 16 46 o.o o.o 0.01 0.01 
15 16 51 o.o o.o 0.01 -0.02 
15 16 56 o.o o.o 0.01 0.01 
15 17 1 o.o o.o o.oo -o .o 1 
15 17 . 6 o.o o.o o.oo o.o· 
15 17 11 o.o o.o -o.oo o.o 
15 17 16 o.o o.o o.oo 0.02 
15 17 21 o.o 0 .o. -o.oo o.o 
15 17 26 o.o o.o 0~01 o.o 
15 17 31 o.o o.o -o.oo 0.01 
15 17 36 o.o o.o o.o 0.02 
15 17 41 o.o o.o o.oo -0.02 
15 17 46 o.o o.o -o.oo 0.02 
15 17 51 o.o o.o o.o 0.01 
15 17 56 o.o o.o -o.oo o.o 
15 18 1 o.o -0.01 o.oo o.o 
15 18 6 o.o o.o o.oo -o .01 
15 18 11 o.o o.o o.oo . 0 .o 
15 18 16 o.o o.o 0.01· 0.04 
15 18 21 o.o -0.01 0.01 -0.01 
15 18 26 o.o o. 0 . 0 .. 01 -0.02 
15 18 31 . 0 .o o.o o.oo 0.01 
15 18 36 o.o o.o 0.01 -0.02 
15 18 41 o.o o.o 0.01 o.o 
15 18 46 o.o o.o 0.01 0.01 
15 18 51 o.o o.o 0.01 0.02 
15 18 56 o.o o.o o.oo 0.02 
15 19 1 o.o o.o o.oo o.o 
15 19 6 . 0. 0 o.o -o.oo -0.01 
15 19 11 o.o o.o 0.01 0.01 
15 19 16 o.o o.o o.oo 0.02 
15 19 21 o.o o.o ·0.02 o.o 
15 19 26 o.o o.o 0.02 0.02 
15 19 31 o.o o.o 0.01 -0.02 
15 19 36 o.o o.o 0.01 .0 .03. 
15 19 41 o.o o.o 0.01 -0.02 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR f'lN SEC FL FL FL FL 

15 19 46 o.o o.o 0.01 C.02 
15 19 51 o.o o.o 0.01 -0.01 
15 19 56 0.0 -0.01 0.02 -0 .02 
15 20 1 o.o o.o 0.01 o.os 
15 20 6 o.o o.o 0.01 -0.01 
15 20 11 o.o o.o 0.01 o.o 
15 20 16 o.o -0.01 o.oo 0 .01 
15 20 21 o.o o.o 0.01 o.o 
15 20 26 o.o o.o 0.01 0.03 
15 20 31 o.o o.o 0.01 o.o 
15 20 36 o.o o.o 0.01 -o .o 1 
15 20 41 o.o o.o o.oo 0.02 
15 20 46 o.o o.o o.oo o.o 
15 20 51 o.o o.o 0.01 o.o 
15 20 56 0.0 o.o 0.01 0.02 
15 21 1 o.o o.o 0.01 0.03 
15 21 6 o.o o.o -o.oo 0.o1 
15 21 11 o.o o.o o.o -o .02 
15 21 16 o.o o.o o.o o.o 
15 21 21 o.o o.o -0.01 o.o 
15 21 26 o.o 0.0 o.oo o.o 
15 21 31 o.o 0.0 0.01 o.o 
15 21 36 o.o o.o o.oo -o .o 1 
15 21 41 o.o o.o 0.01 -0.01 
15 21 46 0.0 o.o 0.01 o.o 
15 21 51 o.o o.o o.oo 0.03 
15 21 56 o.o o.o 0.01 -0.02 

. 15 22 1 o.o 0.0 0.01 0.05 
15 22 6 o.o -0.01 0.01 0.02 
15 22 11 o.o o.o -o.oo -0.02 
15 22 16 o.o o.o o.oo -o .o 1 
15 22 21 0.43 o.o o.oo 0 .02 
15 22 26 0. 43 0.0 -0.01 o.o 
15 22 31 0.86 o.o o.oo 0.02 
15 22 36 1.29 o.o o.o o.o 
15 22 41 1.29 o.o 0.00 0.07 
15 22 46 1. 72 0.0 -o.oo 0.02 
15 22 51 1. 72 0.0 -0.00 0.0 
15 22 56 2.58 o.o o.o 0.05 
15 23 1 2.58 o.o o.o -o .o 1 
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TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC FL FL FL FL 

15 23 6 1.29 0.0 o.oo 0.01 
15 23 11 2.15 o.o o.oo 0 .02 
15 23 16 2.15 o.o o.oo o.o 
15 23 21 2.58 o.o 0.01 0.03 
15 23 26 2.79 o.o 0.01 -0.01 
15 23 31 7.52 o.o 0.01 0.o1 
15 23 36 8.17 ~0.01 . -o.oo o.o 
15 23 41 8.17 o.o o.oo 0.02 
15 23 46 6.45 0.0 o.oo O·.O 1 
15 23 51 4.30 o.o 0.01 -0.02 
15 23 56 3.01 o.o o.oo 0.02 
15 24 1 2.58 o.o 0.01 0.02 

. 15 24 6 3.44 o.o -o.oo -0.01 
15 24 11 6.23 o.o o.oo 0.05 
15 24 16 9.67 o.o -o.oo -0.01 
15 24 21 8.81 o.o 0~01 0.02 
15 24 26 11.61 o.o 0.01 o.o 
15 .24 31 11.61 0.0 0.00 0.06 
15 24 36 7.09 o.o o.o o.o 
15 24 41 9.24 o.o o.oo -0.01 
15 24 46 9.24 o.o o.o 0.01 
15 24 51 .9 .46 o.o o.oo -o .02 
15 24 56 . 10. 10 o.o 0.01 o.o 
15 25 1 5~16 o.o 0.01 o.o 
15 25 6 7.95 o.o 0.01 0.01 
15 25 11 7.74 o.o o.oo o.o 
15 25 16 8.81 -0.02 o.oo 0.02 
15 25 21 14.62 o.o o.oo -0.02 
15 25 26 15.69 o.o o.oo 0.01 
15 25 31 15.91 o.o o.o 0 .02 
15 25 36 15.05 o.o -0.00 -0.02 
15 25 41 14.40 o.o -0.01 0.02 
15 2.5 46 13.76 o.o -0.01 -0.02 
15 25 51 14.62 o.o -0.01 0.02 
15 25 56 15.48 o.o -o.oo 0.01 
15 26 1 16.34 o.o -o.oo 0 •. 02 
15 26 6 15.69 o.o -o.oo -0.03 
15 26 11 15.48 o.o 0.00 0.05 
15 26 16 13.76 o.o -0.01 -0.02 
15 26 21 11.39 o.o o.o 0.03 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

15 26 26 9.89 o.o -0.00 o.o 
15 26 31 7.31 o.o o.oo -0.02 
15 26 36 7.09 o.o -o.oo 0.02 
15 26 41 11.18 o.o o.oo o.o 
15 26 46 14.19 o.o -o.oo -0.02 
15 26 51 12.47 o.o o.oo -0.01 
15 26 56 9.03 o.o o.oo 0.02 
15 27 1 8.38 o.o o.oo o.o 
15 27 6 8.17 o.o 0.01 0.03 
15 27 11 7.31 -0.01 0.01 -0.01 
15 27 16 6.66 o.o o.o 0.02 
15 27 21 7.95 o.o o.oo 0.0 
15 27 26 8.60 o.o -0.00 0.03 
15 27 31 9.03 o.o -o.oo -.o .02 
15 27 36 7.09 o.o o.oo -0.01 
15 27 41 7.74 o.o o.oo -0.o1 
15 27 46 7.74 o.o o.oo o.o 
15 27 51 6.88 o.o o.oo o.o 
15 27 56 6.02 0.0 o.oo 0 .06 
15 28 1 4.51 o.o o.o -0.02 
15 28 6 2.58 o.o -o.oo 0 .03 
15 28 11 1.50 o.o 0.01 -0.02 
15 28 16 o.o o.o -0.00 0.02 
15 28 21 0.43 o.o o.oo 0.01 
15 28 26 o.o 0.0 o.oo -0.02 
15 28 31 o.o o.o 0.01 -:0.o1 
15 28 36 o.o o.o -o.oo 0 .02 
15 28 41 o.o o.o o.oo ****** 
15 28 46 o.o o.o o.oo ****** 
15 28 51 0.0 o.o 0.01 •••••• 
15 28 56 o.o o.o •••••• ****** 
15 29 1 o.o o.o ****** ****** 
15 29 6 o.o o.o •••••• ****** 
15 29 11 o.o o.o •••••• ****** 
15 29 16 o.o o.o •••••• ****** 
15 29 21 o.o o.o •••••• • •••••• 
15 29 26 o.o ****** ****** ****** 
15 29 31 o.o ****** ****** ****** 
15 29 36 0.0 ****** ****** ****** 
15 29 41 o.o ****** ****** •••••• 
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TRANSECT 29 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL FL FL FL 

15 34 21 ****** ****** ****** o.o 
15 34 26 ****** ****** ****** -0.01 
15 34 31 ****** ****** ****** 0.01 
15 34 36 ****** ****** -o.oo 0.01 
15 34 41 ****** ****** o.oo -0.01 
15 34 46 ****** ****** -0.00 -o .03 
15 34 51 ****** ****** -o.oo o.o 
15 34 56 ****** ****** -o.oo o.o 
15 35 1 •••••• ****** -o.oo 0.01 
15 35 6 ****** 0.03 -0.01 -0.01 
15 35 11 ****** 0.03 -0 .00 0.02 
15 35 16 •••••• 0.03 -o.oo o.o 
15 35 21 ****** 0.03 -0.01 o.o 
15 35 26 ****** 0.03 -0.01 -o .o 1 
15 35 31 o.o 0.03 -o.oo -0.02 
15 35 36 o.o 0.03 -0.01 -0.o1 
15 35 41 o.o 0.03 -o.oo o.o 
15 35 46 0.0 0.03 o.oo o.o 
15 35 51 0.0 0.03 o.o -0.01 
15 35 56 o.o 0.03 -o.oo -0.01 
15 36 1 o.o 0.03 -0.01 o.o 
15 36 6 0.0 0.03 o.o 0 .o 
15 36 11 o.o 0 .. 03 o.o -0.o1 
15 36 16 0.0 0.03 -o.oo 0.01 
15 36 21 o.o o.o 0.01 0.05 
15 36 26 0.0 o.o -o.oo -0.01 
15 36 31 o.o o.o -o.oo -0.01 
15 36 36 o.o 0.0 -o.oo -0.01 
15 36 41 o.o . o.o o.o 0.02 
15 36 46 o.o o.o -0.00 o.o 
15 36 51 o.o o.o 0.01 0 .o 
15 36 56 0.0 o.o -0.00 0.0 
15 37 1 0.0 0.0 0.01 o~o 
15 37 6 o.o o.o -o.oo -0.01 
15 37 11 o.o o.o o.oo 0.02 
15 37 16 o.o 0.0 -0.00 o.o 
15 37 21 o.o o.o o.oo o.o 
15 37 26 o.o o.o o.oo -0.02 
15 37 31 o.o 0.0 -o.oo 0.01 
15 37 36 o.o o.o o.oo 0.07 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 1' 
HR f!N SEC FL FL FL FL. 

15 37 41 o.o o.o -o.oo 0 .. o 
15 37 46 o .. o o.o -o~oo 0.01 
15 37 51 o.o 0 .o .· -0.01 0 .03. 
15 31 56 o.o o.o -o.oo -0.01 
15 38 1 o .. o 0.0 -0.01 0 .. 0 
15 38 6 o.o o.o o.oo 0.01 
15 38 11 o.o o.o o.oo o.o 
15 38 16 o.o 0.0 0~00 ..;o .. 02 
15 38 21 o .. o o.o -o.oo 0.01 
15 38 26 0.0 0.0 o.oo -o .. 02 
15 38 31 o.o o.o o.oo 0 .o 
15 38 36 o.o o.o .,-Q.00 -0 .. 01 
15 38 41 . 0 .o o.o -o.oo 0.02 
15 38 46 o.o o.o o.o -0.o1 
15 38 51 o.o o.o -o.oo 0.01 
15 38 56 . 0 .o o.o o.o -0.01 
15 39 1 o.o o.o o.oo 0.01 
15 39 6 o.o o.o 0 .oo . 0.02 
15 39 11 o.o 0.0 o.oo 0.02 
15 39 16 o.o o.o o.oo 0.02 
15 39 21 o.o o.o 0.01 o.o 
15 39 26 0.0 o.o o.oo o.o 
15 39 31 o.o o.o -o.oo 0 .o 
15 39 .36 0 .o . o.o -0.01 -o .o 1 
15 39 41 o.o ·. 0 .o -o.oo o.o 
15 39 46 o.o o.o o.oo -0.02 
15 39 51 o.o o.o 0.01 . -0.o1 
15 39 56 o.o o.o o.oo o.o 
15 40 1 o.o o.o o.oo 0 .01 
15 40 6 o.o o.o 0.01 -0.o1 
15 40 11 o ~o . o.o 0.01 o.o 
15 40 16 o.o o.o . -0. 00 -0.01 
15 40 21 o.o o.o -o.oo 0.01 
15 40 26 0.21 o.o o.oo -o .. o 1 
15 40 31 0 .86 . o.o 0.01 0.01 
15 40 36 0.64 o.o o.oo -0.01 
15 40 41 1.-29 o.o -0.00 -0.01 
15 40 46 2.58 o.o o.oo 0.01 
15 40 51 1. 72 o.o o.o 0~03· 

15 40 56 1.61 o .. o .. o.oo ..;.o .o 1 
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Til!!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR PIN SEC FL FL FL FL 

15 41 1 3.87 0.0 -o.oo a.o 
15 41 6 1.72 o.o 0.00 0.0 
15 41 11 1.29 0.0 -0.00 0 .03 
15 41 16 2.58 0.0 0.01 o.o 
15 41 21 3.44 o.o 0.01 0.02 
15 41 26 5 .16 o.o o.oo 0.01 
15 41 31 6.02 o.o 0.00 0.01 
15 41 36 5. 59 o.o -0.01 0.01 
15 41 41 6.02 o.o o.oo o.o 
15 41 46 4.94 0.0 0.01 -o .o 1 
15 41 51 3.44 o.o -o.oo 0.01 
15 41 56 3.65 o.o 0.00 0.02 
15 42 1 3.22 o.o -0.00 0.01 
15 42 6 6. 02 o.o o.o -0.02 
15 42 11 8.60 o.o -o.oo -0.02 
15 42 16 5.37 o.o -0.01 -0.01 
15 42 21 8.81 o.o -0.00 0.01 
15 42 26 7.52 o.o -o.oo -0.01 
15 42 31 3.98 0.0 o.oo -0.02 
15 42 36 3.01 o.o o.oo 0.01 
15 42 41 2.58 o.o o.oo 0.0 
15 42 46 1.72 o.o o.oo 0.01 
15 42 51 1.72 o.o 0.01 0 .02 
15 42 56 5.37 o.o o.oo o.o 
15 43 1 6.88 o.o 0.00 0.01 
15 43 6 4.08 o.o 0.00 0.01 
15 43 11 4.73 o.o 0.00 0.02 
15 43 16 6.02 o.o -o.oo o.o 
15 43 21 0.86 o.o -o .oo -0.01 
15 43 26 1.72 0.0 o.oo -o .o 1 
15 43 31 1.47 o.o o.oo o.o 
15 43 36 1.71 o.o -0.01 0.02 
15 43 41 0.94 o.o 0.01 o.o 
15 43 46 1. 41 o.o 0.00 0.01 
15 43 51 1.00 0.0 0.01 -0.o1 
15 43 56 1.54 o.o 0.00 . -o .02 
15 44 1 1.21 o.o -0.01 o.o 
15 44 6 4.49 o.o 0.00 -0.02 
15 44 11 2.14 o.o 0.0 -0.02 
15 44 16 2.34 o.o o.oo 0.0 
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TRANSECT . 29 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SBC FL FL FL FL 

15 44 21. 1.94 o.o 0~00 C.01 
15 44 26 2.81 o.o o.oo -0.02 
15 44 31 7.03 o.o 0.00 0.05 
15 44 36 6.43 o.o 0.01 0.01 
15 44 41 5.49 o.o -0.00 0.03 
15 44 46 5.90 o.o o.oo 0 .02 
15 44 51 4.62 o.o 0.00 o.o 
15 44 56 5.09 o.o -o.oo .o .01 
15 45 1 5.96 o.o -0.01 0.01 
15 45 6 5.49 o.o -o.oo 0.05 
15 45 11 2.45 o.o o.o 0.01 
15 45 16 2.11 o.o -0 .oo o.o 
15 45 21 2 .14 o.o -o.oo -o .01 
15 45 26 3.35 o.o o.o 0.0 
15 45 31 3.68 o.o o.o 0.01 
15 45 36 6.77 o.o -o.oo -o .01 
15 45 41 6.30 o.o 0.00 -o .02 
15 45 46 5.56 o.o o.oo o.o 
15 45 51 1.27 o.o o.oo -0.02 
15 45 56 1. 67 o.o o.oo o.o 
15 46 1 1.07 o.o o.o o.o 
15 46 6 1.14 o.o o.o 0.02 
15 46 11 1.34 o.o o.o -0.02 
15 46 16 2.28 o.o -0.00 0.0 
15 46 21 1.41 o.o -0.00 0.02 
15 46 26 2.08 o.o -o.oo -o .o 1 
15 46 31 2.08 o.o -o~oo 0.02 
15 46 36 3.15 o.o o.oo -0.02 
15 46 41 1.84 o.o o.o o.o 
15 46 46 o. 80 o.o -o.oo 0.01 
15 46 51 0.40 o.o -0.00 o.o 
15 46 56 0.33 o.o o.o o.o 
15 47 1 0.47 o.o o.oo -o .o 1 
15 47 6 0.67 o.o -0.01 o.o 
15 47 11 0.47 o.o -o.oo •••••• 
15 47 16 0.13 0.0 o.oo •••••• 
15 47 21 0 .13 o.o -o.oo •••••• 
15 47 26 o.o -0.01 •••••• •••••• 

.15 47 31 o.o o.o •••••• • ••••• 
15 47 36 o.o o.o •••••• • ••••• 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC FL PL FL FL 

15 47 41 o.o o.o •••••• ••*••• 
15 47 46 0.0 o.o •••••• • ••••• 
15 47 51 o.o o.o •••••• • ••••• 
15 47 56 o.o •••••• ****** •••••• 
15 48 1 o.o ****** •••••• •••••• 
15 48 6 o.o ****** ****** •••••• 
15 48 11 0.0 ****** ****** ****** 
15 48 16 o.o •••••• •••••• •••••• 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC FL FL PL FL 

15 56 41 •••••• •••••• • ••••• o.o 
15 56 46 •••••• •••••• • ••••• 0.0 
15 56 51 •••••• •••••• •••••• -0.01 
15 56 56 •••••• •••••• -o .o 1 0.01 
15 57 1 •••••• •••••• -0.00 0.02 
15 57 6 •••••• ****** -0.01 o.o 
15 57 11 •••••• •••••• -0.00 0.01 
15 57 16 •••••• •••••• -0.01 0.o1 
15 57 21 •••••• •••••• -0.01 -0.05 
15 57 26 •••••• 0.03 -0.00 0.07 
15 57 31 •••••• 0.03 -0.01 -0.01 
15 57 36 •••••• 0.03 -o.oo . 0 .o. 
15 57 41 •••••• 0.03 o.o 0.o1 
15 57 46 •••••• 0.01 -o .o 1 -o .01 
15 57 51 0.33 o.o -0.01 -0.01 
15 57 56 0.13 o.o -o.oo o.o 
15 58 1 0.0 o.o -o.oo o.o 
15 58 6 o.o 0.01 -0.01 0.02 
15 58 11 o.o o.o -0.01 -o .01 
15 58 1·6 o.o 0.01 -0.01 0.03 
15 58 21 0.20 0.0 o.o -0.01 
15 58 26 0.27 o.o -o.oo --0.01 
15 58 31 o.o o.o 0.00 -0~01 

15 58 36 o.o o.o 0.0 0 .02 
15 58 41 0.0 0.0 -0 .oo o.o 
15 58 116 o.o 0.0 -o.oo -0.02 
15 58 51 o.o o.o . 0 .oo 0.01 
15 58 56 o.o o.o o.oo 0.01 
15 59 1 o.o o.o -0.00 0.02 
15 59 6 o.o o.o o.oo -0.02 
15 59 11 0.0 o.o -o.oo 0.05 
15 59 16 o.o o.o -o.oo o.o 
15 59 21 o.o o.o -o.oo -0.02 
15 59 26 o.o o.o o.oo -0.o1 
15 59 31 o.o o.o 0.01 -0.01 
15 59 36 o.o 0.0 o.oo 0 .02 . 
15 59 41 o.o o.o o.o -o .o 1 
15 59 46 o.o o.o o.oo o.o 
15 59 51 o.o o.o o.oo o.o 
15 59 56 o.o o.o o.o -o .o 1 · 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC FL FL FL PL 

16 00 1 0.0 o.o o.o I) .o 
16 00 6 o.o o.o 0.00 o.a 
16 00 11 o.o 0.0 0.01 0.02 
16 00 16 o.o o.o 0.00 0.02 
16 00 21 0.0 o.o 0.0 o.o 
16 00 26 0.0 o.o 0.01 -0.01 
16 00 31 0.0 o.o -0.00 0.02 
16 00 36 o.o o.o -0.00 0.02 
16 00 41 0.0 0.01 -0.00 o.o 
16 00 46 o.o 0.01 o.oo 0.02 
16 00 51 0.0 0.03 o.oo 0.01 
16 00 56 o.o 0.01 0.01 0.01 
16 01 1 o.o o.o 0.00 0.01 
16 01 6 o.o o.o 0.00 0.02 
16 01 11 o.o o.o o.o o.o 
16 01 16 o.o o.o 0.0 0.02 
16 01 21 o.o a.a 0.00 o.a 
16 01 26 o.o -0.01 -0.00 0.05 
16 01 31 o.o o.a 0.01 0.02 
16 01 36 0.0 o.o o.oo a.o 
16 01 41 0.0 o.o o.o 0.02 
16 01 46 o.o a.a a.ao -0.02 
16 01 51 0.0 a.o -0.00 0.05 
16 01 56 o.o o.o -o.oo 0.01 
16 02 1 o.o 0.0 -0.00 o.o 
16 02 6 o.o o.o 0.01 o.o 
16 02 11 0.0 o.o o.oo o.o 
16 02 16 o.o o.o -o .oo 0.01 
16 02 21 o.o 0.03 -0 .oo 0 .;03 
16 02 26 o.o o.o o.oo 0.01 
16 02 31 0.0 o.o o.o -0.01 
lf> 02 36 0.0 o.o -o.oo -0.01 
16 02 41 o.o 0.0 -0.01 o.o 
16 02 46 o.o o.o -o.oo 0.06 
16 02 51 o.o o.o -0.00 0.03 

·16 02 56 o.o o.o o.oo o.o 
16 03 1 o.o o.o -0.00 -0.01 
16 03 6 0.0 o.o -o.oo 0.01 
16 03 11 o.o o.o -0.00 0.01 
16 03 16 o.o o.o 0.00 o.o 

Al-127 



TRANSECT 30 

TIPIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC. PL FL PL FL 

16 03 21 o.o o.o -o.oo -·O .01 
16 03 26. o.o o.o 0.00 0.02 
16 03 31 o.o 0.0 o.oo o.o 
16 03 36 o.o o.o 0.00 0.01 
16 03 41 o.o -0.01 o.oo 0.09 
16 03 46 0.0 o.o 0.01 0.01 
16 03 51 o.o ~0.03 -0.00 0.01 
16 03 56 o. 0 . o.o 0.00 0.03 
16 04 1 o.o o.o -0.00 o.o 
16 04 6 o.o 0.0 o.oo 0.01 
16 04 11 o.o o.o o.o -o .o 1 
16 04 16 o.o o.o 0.01 0.o1 
16 04 21 o.o o.o -0.00 0.03 
.16 04 26 o.o o.o o.o o.o 
16 04 31 o.o o.o 0.01 0.03 
16 04 36 o.o o.o 0.01 -0.01 
16 04 41 o.o o.o -o.oo 0.02· 
16 04 46 o.o -0.01 -o.oo 0.01 
16 04 51 o.o o.o 0.01 o.o 
16 04 56 o.o o.o o.oo 0.01 
16 05 1 o.o o.o 0.01 0.05 
16 05 6 o.o o.o 0.01 0.02 
16 05 11 o.o 0.0 0.00 0~01 

16 05 16 o.o o.o o.oo 0.02 
16 05 21 o.o o.o o.oo 0.02 
16 05 26 o.o o.o -o.oo -0.02 
16 05 31 o.o o.o o.oo o.o 
16 05 36 0 .13 o.o o.oo 0 .0.1 
16 05 41 0.13 . o.o o.oo o.oe 
16 05 46. 0.07 o.o 0.01 0.01 
16 05 51 0 .13 o.o 0.01 -0.01 
16 05 56 0.13 o.o . o.oo 0.03 
16 06 1 0. 27 o.o o.oo -0.01 
16 06 6 0.33 o.o 0.01 -0.01 
16 06 11 0.40' o.o 0.01 0.01 
16 06 16 0.27 o.o 0.01 0 .o 
16 06 21 0.27 0.0 o.oo 0.01 
16 06 26 0.27 o.o 0.01 o.o 
16 06 31 0.60 o.o 0.01 0.01 
16 06 36 0.67 o.o 0.01 0.02 
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TI!IE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

16 06 41 0.40 o.o 0.01 0.01 
16 06 46 0.67 o.o 0.01 -0.01 
16 06 51 0.40 o.o o.oo -0.02 
16 06 56 o.54 o.o 0.01 0.02 
16 07 1 0.80 o.o 0.01 0.01 
16 07 6 0.67 o.o 0.01 -0.o1 
16 07 11 0.87 o.o 0.01 0.02 
16 07 16 0.94 o.o 0.01 o.o 
16 07 21 1.07 o.o 0.01 0.06 
16 07 26 1.07 0.0 0.01 0.03 
16 07 31 1. 21 o.o 0.01 1.1"7 
16 07 36 1.47 o.o o.oo -0.01 
16 07 41 2.08 o.o -0.00 0.0 
1607 46 2.41 o.o o.oo -0.02 
16 07 51 3.22 o.o o.o o.o 
16 07 56 2.88 o.o -0.00 o.o 
16 08 1 2.48 o.o 0.00 0.03 
16 08 6 2.95 o.o 0.01 0.06 
16 08 11 3.01 o.o 0.01 -0.01 
16 08 16 3.22 0.0 o.oo o.o 
16 08 21 3.62 o.o o.oo -0.02 
16 08 26 3.22 o.o -0.00 0.01 
16 08 31 2.81 o.o 0.00 o.o 
16 08 36 2.28 o.o 0.00 0.02 
16 08 . 41 4.02 0.0 0.01 0.04 
16 08 46 2.08 o.o o.oo o.o 
16 08 51 1.54 o.o o.oo 0.02 
16 08 56 4.46 0.0 o.oo 0.01 
16 09 1 5.02 o.o -o.oo 0.02 
16 09 6 3.01 o.o 0.01 0 .02 
16 09 11 6.57 0.0 0.01 0.03 
16 09 16 5.43 o.o 0.00 o.o 
16 09 21 6.63 o.o 0.01 o.o 
16 09 26 5.06 o.o o.oo 0.02 
16 09 31 3.82 0.0 o.oo 0.01 
16 09 36 5.29 o.o -0.00 0.02 
16 09 41 4.09 0.0 o.o 0.0 
16 09 46 3.55 o.o 0.0 0.02 
16 09 51 2.68 o.o o.oo -0.01 
16 09 56 0.94 o.o 0.01 0.05 
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TiftE LEVEL , LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SEC FL FL FL PL 

16 10 1 4.82 o.o 0.01 0.01 
16 10 6 3.42 o.o -o.oo - 0 .02 
16 10 11 2.04 o.o 0.01 -0.02 
16 10 16 3.28 o.o o.oo 0.01 
16 10 21 4.22 o.o -0.00 0.06 
16 10 26 7.70 o.o o.oo 0.01 
16 10 31 5.43 o.o 0.01 0.01 
16 10 36 9.25 o.o o.oo 0.01 
16 10 41 12.16 - o. 0 -o.oo 0.05 
16 10 46 11.46 o.o -0.00 -0.o1 
16 10 51 9.78 o.o 0.01 0.01 
16 10 56 8.64 o.o 0.0 0.01 
16 11 1 9.98 o.o 0.01 o.o 
16 11 6 13.00 0.0 0.01 0.07 
16 11 11 15.01 o.o 0.01 0.01 
16 11 16 14.94 o.o 0.01 o.o 
16 11 21 8.71 o.o o.oo -0.02 
16 11 26 6.23 0.0 0.01 0.02 
16 11 31 3.22 o.o 0.01 o .or 
16 n 36 3.01 o.o _o.o 0.05 
16 11 41 5.37 o.o 0.01 o.o 
16 11 46 8.17 o.o 0.01 0.03 
16 11 51 - 4.30 o.o 0.00 0.02 
16 11 56 3.44 o.o o.oo 0.01 
16 12 1 3.01 o.o 0.0 0.05 
16 12 6 2.15 o.o 0.00 -o .o 1 
16 12 11 3.76 o.o ~o.oo o.o 
16 12 16 5. 16 o.o 0.01 o.o 
16 12 21 6 .02 _- o.o o.oo o.o 
16 12 26 5.59 o.o 0.01 o.o 
16 12 31 7.57 o.o 0.01 0.02 
16 12 36 7.10 o.o 0.01 0.02 
16 12 41 8.37 o.o 0 .oo - 0.09 
16 12 46 5.76 o.o o.oo 0.0 
16 12 51 1.00 o.o -o.oo o.o 
16 12 56 0.60 o.o 0.01 •••••• 
16 13 1 0.07 o.o -0.01 •••••• 
16 13 6 o.o o.o -o.oo •••••• 
16 13 11 o.o o.o •••••• •••••• 
16 13 16 o.o o.o •••••• •••••• 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PL PL PL PL' 

16 13 21 0.0 0.0 •••••• •>I'•••• 
16 13 26 0.0 o.o •••••• •••••• 
16 13 31 . 0 .o o.o •••••• •••••• 
16 13 36 o.o o.o •••••• • ••••• 
16 13 41 0.0 ****** ****** •••••• 
16 13 46 o.o •••••• •••••• •••••• 
16 13 51 o.o •••••• ****** •••••• 
16 13 56 o.o •••••• ****** •••••• 
16 14 1 0 .. o •••••• • ••••• •••••• 
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TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SBC PL FL PL PL 

16 20 26 •••••• •••••• • ••••• -C.01 
16 20 31 •••••• •••••• • ••••• -o .o 1 
16 20 36 •••••• •••••• • ••••• o.o 
16 20 41 •••••• •••••• o.o o.o 
16 20 46 •••••• •••••• o.o -0.02 
16 20 51 •••••• •••••• o.oo o.o 
16 20 56 •••••• •••••• -0.01 -0.01 
16 21 1 •••••• •••••• o.oo 0.02 
16 21 6 •••••• •••••• 0.01 o.o 
16 21 11 •••••• 0.03 -o.oo -0.02 
16 21 16 ****** 0.03 o.o 0.01 
16 21 21 •••••• 0.03 -0.0(} 0.06 
16 21 26 •••••• 0.02 ~o.oo 0.06 
16 21 31 •••••• 0.01 -0.01 0.03 
16. 21 36 o.o o.o -o.oo o.o 
16 21 41 o.o o.o o.o 0.01 
16 21 46 o.o o.o -o.oo 0.02 
16 21 51 o.o o.o -o.oo 0.01 
16 21 56 0.0 0.03 -o.oo o.o 
16 22 1 o.o 0.01 -0.01 0.01 
16 22 6 o.o o.o -o.oo o.o 
16 22 11 . o.o o.o -0.01 0.o1 
16 22 16 o.o o.o -o.oo o.o 
16 22 21 o.o o.o 0·;,00 -0.03 
16 22 26 O;,O o.o 0.01 o.o 
16 22 31 o.o o.o 0.02 0.02 
16 22 36 o.o 0.0 0.01 o.o 
16 22 41 0.0 o.o 0.02 -0.01 
16 22 46 o.o o.o 0.03 0.02 
16 22 51 o.o o.o 0.03 0.02 
16 22 56 o.o o.o 0.03 0.03 
16 23 1 o.o 0.0 0.03 -0.01 
16 23 6 o.o o.o 0.03 0.02 
16 23 11 o.o o.o 0.04 o~o 

. 16 23 16 o.o o.o 0.02· o.o 
16 23 21 o.o o.o 0.03 o.o 
16 23 26 o.o o.o 0 .02. 0.04 
16 23 31 o.o o.o 0.02 0.01 
16 23 36 o.o o.o 0~03 -0.01 
16 23 41 o.o o.o 0.02 o.o 
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Tir!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL PL FL 

16 23 46 o.o 0.0 0.02 o.o 
16 23 51 o.o 0.0 0.03 o.o 
16 23 56 o.o o.o 0.04 -0.o1 
16 24 1 0.0 o.o 0.03 0.02 
16 24 6 o.o 0.0 0.02 0.01 
16 24 11 o.o o.o 0.02 -o .o 1 
16 2" 16 o.o o.o 0.03 0.02 
16 24 21 o.o o.o 0.02 0.01 
16 24 26 o.o 0.0 0.03 o.o 
16 24 31 o.o o.o 0.03 -0.02 
16 24 36 o.o o.o 0.03 o.o 
16 24 41 o.o o.o 0.02 0.02 
16 24 46 o.o o.o 0.02 0.04 
16 24 51 0.0 o.o 0.02 0.0 
16 24 56 o.o o.o 0.02 0.02 
16 25 1 o.o o.o 0.02 0.02 
16 25 6 o.o o.o 0.02 0.02 
16 25 11 o.o o.o 0.02 -0.01 
16 25 16 0 .o . o.o 0.01 o.o 
16 25 21 o.o o.o 0.02 -0.01 
16 25 26 0.40 o.o 0.01 0.02 
16 25 31 0.13 o.o 0.01 0.02 
16 25 36 0 .40 o.o 0.01 0.07 
16 25 41 4.42 o.o 0.02 0.01 
16 25 46 2. 14 0.0 0.01 0.01 
16 25 51 1. 14 0.0 0.01 0.02 
16 25 56 5.69 o.o 0.01 0.06 
16 26 1 3.01 o.o 0.01 0.02 
16 26 6 6.83 o.o 0.01 o.o 
16 26 11 7.64 o.o 0.01 0.01 
16 26 16 7 .50 o.o 0.01 0.02 
16 26 21 7.70 o.o 0.01 o.o 
16 26 26 5.49 o.o 0.01 0 .o 
16 26 31 6.97 o.o 0.02 0.02 
16 26 36 6.43 o.o 0.01 o.o 
16 26 41 6.23 o.o 0.01 0.02 
16 26 46 5.90 o.o 0.01 0.01 
16 26 51 6. 30 o.o 0.01 0.0 
16 26 56 6.90 o.o 0.02 o.o 
16 27 1 6.36 0.0 0.01 0.02 

Al-133 



TRANSECT 31 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HB ftN SEC PL PL FL Pt· 

16 27 6 6.83 o.o 0.01 -o .o 1 
16 27 11 5.. 76 o.o 0.02 0.01 
16 27 16 5.16 o.o o.oo 0.01 
16 27 21 4.35 o.o 0.01 o.o 
16 27 26 4.29 o.o -o.oo 0.02 
16 27 31 5.29 o.o o.o 0.01 
16 27 36 6.63 o.o o.oo 0.02 
16 27 41 10.65 o.o o.oo 0.02 
16 21 46 11.l.J6 o.o 0.01 o.o 
16 27 51 10 .59 o.o 0.01 o.o 
16 27 56 8.44 o.o 0.01 0.02 
16 28 1 11.59 o.o 0.01 0.02 
16 28 6 11.09 o.o 0.01 ~0.01 

16 28 11 6.97 o.o 0.01 0.05 
16 28 16 4.62 o.o 0.01 0.02 
16 28 21 5.96 o.o 0.01 0.02 
16 28 26 5.83 o.o 0.01 -0.01 
16 28. 31 5.69 . 0 .o 0.01 0.01 
16 28 36 8.44 o.o 0.00 0.01 
16 28 41 7 .30 o.o o.oo 0 .o 3 
16 28 46 6.97 o.o o.oo o.o 
16 28 51 6.43 0.0 0.01 0.03 
16 28 56 6.30 o.o 0.01 o.o 
16 29 1 5.83 o.o 0.01 0.01 
16 29 6 5.69 o.o 0.01 o.o 
16 29 11 5.53 o.o 0.03 o.o 
16 29 16 7.47 o.o 0.02 . 0 .01 
16 29 21 7. 50 o.o 0.01 0.02 
16 29 26 . 8 .64 o.o o.oo 0 .02 
16 29 31 7.50 o.o 0.01· o.o 
16 29 36 . 6.83 o.o 0.01 0.02 
16 29 41 6.77 o~o 0.01 0.01 
16 29 46 5.69 o.o 0.01 0.02 

-.16 29 51 4.96 o.o 0.02 0.02 
16 29 56 2.95 o.o 0.02 o.o 
16 30 1 1.67 o.o 0.02 0.02 
16 30 6 0.60 o.o 0.02 0.01 
16 30 11 0.40 o.o 0.02 0.01 
16 30 16 0.27 o.o 0.02 0 .02 
16 30 21 0.13 o.o 0.02 0.03 
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TRANSECT 31 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC FL FL FL FL 

16 30 26 0.40 0.0 0.02 0.03 
16 30 31 0.13 o.o 0.02 0.02 
16 30 36 o.o o.o 0.02 0.03 
16 30 41 0 .13 o.o 0.02 0.05 
16 30 46 0.27 o.o 0.02 0.01 
16 30 51 0 .13 o.o 0.02 o.o 
16 30 56 0.87 o.o 0.02 0.03 
16 31 1 1. 21 o.o 0.02 0.05 
16 31 6 1.41 o.o 0.01 0.02 
16 31 11 1.74 0.0 0.02 0.01 
16 31 16 1.41 o.o 0.02 0.02 
16 31 21 1.74 o.o 0.02 0 .02 
16 31 26 2.01 o.o 0.02 o.o 
16 31 31 1.67 o.o 0.02 0.01 
16 31 36 1.34 o.o 0.01 -0.01 
16 31 41 1.00 o.o 0.02 0.o1 
16 31 46 0.74 o.o 0.02 0.01 
16 31 51 0.67 o.o 0.03 0.01 
16 31 56 0.40 o.o 0~01 o.o 
16 32 1 0.27 0.0 0.01 0.02 
16 32 6 0.40 o.o 0.02 0.02 
16 32 11 0.40 0.0 0.02 0.05 
16 32 16 0.40 o.o 0.01 o.o 
16 32 21 0.80 o.o 0.02 -0.o1 
16 32 26 0.80 o.o 0.01 0.01 
16 32 31 1.21 o.o 0.02 0.05 
16 32 36 1. 21 o.o 0.01 0.07 
16 32 41 0.80 o.o 0.02 o.o 
16 32 46 1.07 o.o 0.02 o.o 
16 32 51 1.34 o.o 0.01 0.02 
16 32 56 1.00 o.o 0.02 o.o 
16 33 1 0.40 o.o 0.01 0.01 
16 33 6 0.21 o.o 0.01 0.02 
16 33 11 0.40 o.o 0.01 0.06 
16 33 16 0.40 o.o 0.01 0.01 
16 33 21 0.27 o.o 0.01 0.02 
16 33 26 0.13 o.o o.oo o.o 
16 33 31 0 .13 o.o o.oo o.o 
16 33 36 0 .13 o.o -0 .oo o.o 
16 33 41 0.07 o.o o.oo -o .o 1 
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TRANSECT 31 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR KN SEC FL FL FL FL 

16 33 46 o.o o.o 0.01 0.01 
16 33 51 o.o o.o 0.01 0 ~02 . 
16 33 56 o.o o.o o.oo 0.01 
16 34 1 o.o o.o 0.01 o.o 
16 34 6 o.o o.o 0.01 •••••• 
16 34 11 o.o o.o o.oo •••••• 
16 34 16 o.o o.o o.oo •••••• 
16 34 21 o.o o.o •••••• •••••• 
16 34 26 o.o o.o •••••• •••••• 
16 34 31 o.o o.o •••••• •••••• 
16 34 36 o.o o.o •••••• •••••• 
16 34 41 o.o o.o ••••••• ••••••• 
16 34 LJ6 o.o o.o •••••• •••••• 
16 34 51 o.o •••••• • ••••• •••••• 
16 34 56 o.o •••••• •••••• •••••• 
16 35 1 o.o •••••• •••••• • ••••• 
16 35 6 o.o •••••• •••••• •••••• 
16 35 11 o.o •••••• •••••• •••••• 
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TRANSECT 32 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

17 4 36 •••••• •••••• •••••• -0.01 
17 4 41 •••••• •••••• ****** o.o 
17 4 46 •••••• •••••• • ••••• 0.01 
17 4 51 •••••• •••••• 0.01 0.04 
17 4 56 •••••• •••••• 0.00 o.o 
17 5 1 •••••• •••••• 0.01 0.03 
17 5 6 •••••• •••••• -o.oo o.o 

·17 5 11 •••••• •••••• o.oo 0.01 
17 5 16 •••••• •••••• 0.01 0.01 
17 5 21 •••••• -0.03 o.o 0.0 
17 5 26 •••••• -0.03 -o.oo 0.07 
17 5 31 •••••• -0.03 o.oo o.o 
17 5 36 •••••• -0.03 -0.00 0.02 
17 5 41 •••••• -0.03 0.01 0.02 
17 5 46 2.41 -0.03 -o.oo 0.02 
17 5 51 0.33 -0.03 0.01 0.03 
17 5 56 0.74 -0.03 o.oo 0.0 
17 6 1 1. 31 -0.03 -0.00 0.06 
17 6 6 0.40 -0.03 0.01 0.05 
17 6 11 0.67 -0.03 -o.oo 0.01 
17 6 16 0.40 -0.03 -o.oo 0.03 
17 6 21 0.27 -0.03 0.01 o.o 
17 6 26 0.27 -0.03 o.oo 0.05 
17 6 31 1.94 -0.03 0.02 0.02 
17 6 36 0.80 -0.05 -o.oo 0.01 
17 6 41 0.67 -0.08 0.01 0.05 
17 6 46 1.27 -0.08 o.oo 0.03 
17 6 51 1.34 -0.07 o.oo 0.05 
17 6 56 3.82 -0.07 -o.oo 0 .o 
17 7 1 4.22 -0.08 -o .• oo 0.03 
17 7 6 5.06 -0.08 0.01 -0.01 
17 7 11 4.02 -0.08 -0.00 0.03 
17 7 16 4.15 -0.08 o.oo 0.07 
17 7 21 4.32 -0.05 o.oo 0.04 
17 7 26 6.03 -0.05 o.oo o.os 
17 7 31 5.23 -o.os 0.01 0.06 
17 7 36 4.22 -0.05 -o.oo 0.05 
17 7 41 5.16 -0.05 o.o 0.07 
17 7 46 5.63 -0.05 0.00 0.02 
17 7 51 3.22 -0.05 -o.oo 0.06 
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TRANSECT 32 . 

TIME LEV.EL 1 LEVEL 2 · LEVEL 3 LEVEL 4 
HR MM SEC FL FL PL FL 

17 7 56 2.91 -0.07 -0.00 0.02 
17 8 1 4.02 -0.06 o.oo 0.05 
17 8 6 . 4. 76 -0.05 o.oo 0.05 
17 8 11 5.63 -0.05 0.01 0.02 
17 8 16 6.23 -0.04 -o.oo 0.07 
17 8 21 5.83 -0.05 o.oo 0.09 
17 8 26 4.96 -0.08 0.01 o.oe 
17 8 31 4.56 -0.08 o.o 0.01 
17 8 36 4.76 -o.oe o.o 0.05 
17 8 41 5.90 -0.03 -o.oo 0.03 
17 8 46 5.76 -0.03 -0.o1 . 0.01 
17 8 51 6.36 -0.03 0.01 0.05 
17 8 56 5.90 -0.03 o.oo 0.13 
17 9 1 5.49 -0.03 -o.oo 0.08 
17 9 6 5.23 -0.03 0.01 0.02 
17 9 11 5.83 -0.03 0.00 0.02 
17 9 16 5.76 -0.08 -0.01 0.05 
17 9 21 6.97 -o.oe o.o 0.02 
17 9 26 6. 53 -0.08 o.oo 0.03 
17 9 31 6 .• 63 -0.08 -0.00 0.08 
17 9 36 6.10 -0.08 -o.oo . 0 .03 
17 9 41 5.69 -0.08 -o.oo 0.05 
17 9 46 4.56 -0.08 o.o 0.01 
17 9 51 4.29 -0.08 -o.oo o.oa 
17 9 56 4.99 -0.03 -o.oo 0.01 
17 10 1 3.89 -0.03 0.00 0.02 
17 10 6 5.23 -0.03 o.oo 0.05 
17 10 11 5.76 -0.04 o.oo -o .o 1 
17 10 16 5.56 -0.07 -o.oo 0.03 
17 10 ~1 4.76 -0.01 -o.oo 0.05. 
17 10 26 4.62 -0.03 -o.oo 0.07 
17 10 31 4.69 -0.03 o.o 0.02 
17 10 36 7.03 -0.03 0.01 o.os 
17 10 41 4.29 -0.03 o.o 0.01 

17 10 46 6.20 -0.06 -o.oo 0.02 
17 10 51 4.49 ' -0. 03 0.00 o.o 
17 10 56 5.36 -0.03 o.o o.o 
17 11 1 7.57 -0.07 ~o.oo 0 .• 06 
17 11 6 6.77 -0.08 -o.oo 0.01 
17 11 11 .6.70 -0.08 o.oo 0.02 
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TRANSECT 32 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL PL FL 

17 11 16 6.23 -0.05 0.01 0.05 
17 11 21 6.06 -0.07 0.01 0 .13 
17 11 26 6.70 -0.07 -0.00 0.02 
17 11 31 7 .so -0.05 -0.00 0.06 
17 11 36 7.91 -0.03 o.oo 0.03 
17 11 41 7.84 -0.03 o.o -0.01 
17 11 46 7.03 -0.03 0.00 0.01 
17 11 51 7.03 -0.03 0.00 0.06 
17 11 56 6.63 -0.03 o.oo 0.02 
17 12 1 6. 83 -0.08 0.00 0.06 
17 12 6 6.50 -0.03 o.oo 0.01 
17 12 11 5.19 -0.08 -0.00 0.0 
17 12 16 7.50 -0.08 o.oo 0.09 
17 12 21 7.64 o.o -o.oo 0.02 
17 12 26 7.17 -0.05 -o.oo 0.04 
17 12 31 6.57 0.03 0.01 0.04 
17 12 36 6.70 0.03 o.o 0.06 
17 12 41 5.96 0.0 o.o 0.02 
17 12 46 5.63 o.o -0.00 0 .o 2 
17 12 51 4.09 0.01 0.00 0.03 

. 17 12 56 4.29 0.02 -0.01 o.o 
17 13 1 4.49 0.03 -o.oo 0.05 
17 13 6 3.01 0.03 0.01 0.02 
17 13 11 1.21 0.03 o.o 0.03 
17 13 16 1.07 0.03 o.oo 0.02 
17 13 21 1.00 0.0 -o.oo 0 .02 
17 13 26 1.07 0.02 -o.oo 0.01 
17 13 31 0. 27 0.03 -o.oo 0.01 
17 13 36 0.74 0.03 o.oo o.o 
17 13 41 0.27 0.03 o.oo 0.02 
17 13 46 0.44 0.03 -o.oo 0.02 
17 13 51 0.07 0.01 o.o o.o 
17 13 56 0.20 0.03 -o.oo o.oe 
17 14 1 0.0 0.03 -o.oo 0.05 
17 14 6 0.0 0.03 o.o -0.01 
17 14 11 o.o 0.03 -o.oo o.o 
17 14 16 0.13 0.01 -0.00 o.o 
17 14 21 1.07 0.03 -o.oo 0.02 
17 14 26 2.61 0.03 o.o 0.02 
17 14 31 0.27 0.03 o.oo 0.01 
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TRAlJSECT 32 

TI!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR PIN SEC P'L FL FL FL 

17 14 36 0.27 0.03 -0 .oo u.02 
17 14 41 0.60 0.03 -0.00 o.o 
17 14 46 0.13 0.03 o.o -0.01 
17 14 51 0.13 0.03 0.01 o.o 
17 14 56 . o.o 0.03 0.0 0.02 
17 15 1 0 .o .. 0.03 -o.oo 0.02 
17 15 6 o.o 0.03 0.0 0.0 
17 15 11 o.o 0.03 -o.oo -o .o 1 
17 15 16 o.o 0 .0.3 -o.oo 0.06· 
17 15 21 o.o 0.03 -o.oo 0.03 
17 15 26 o.o 0.03 o.oo 0.02 
17 15 31 o.o 0.03 0.01 o.o 
17 15 36 o.o 0.03 -0 .oo 0.07 
17 15 41 o.o 0.03 -0.00 0~01 

17 15 46 o.o 0.03 -o.oo 0.02 
17 15 51 o.o 0.03 o.o 0.03 
17 15 56 o.o 0.03 -o.oo 0.01 
17 16 1 o.o 0.05 o.oo 0.04 
17 16 6 2.21 0.03 -o.oo 0.02 
17 16 11 1.07 0.03 o.oo 0.05 
17 16 16 3.62 0.02 . -o. 00 0.03 
17 16 21 8.91 0.01 -o.oo 0.o1. 
17 16 26 8.44 0.03 -o.oo o.o 
17 16 31 8.37 0.03 o.o 0.09 
17 16 36 8.78 0.03 -o.oo 0.01 
17 16 41 8.91 o.o -o.oo 0.01 
17 16 46 8.78 0.03 o.oo 0.03 
17 16 51 6.97 0.01 o.o 0.01 
17 16 56 3.55 0.03 o.oo 0.01 
.17 17 1 2.28 0.03 -0.01 o.o 
17 17 6 2.75 0.03 o.o 0.03 
17 17 11 2.48 0.03 -o .oo . 0.01 
17 17 16 2.48 0.03 0.01 0.03 
17 17 21 2·.14 0.03 0.01 0.01 
17 17 26 . 1.41 0.02 0 .oo .· 0 .03 
17 17 31 1.54 0.03 -o.oo 0.01 
17 17 36 2.75 0.03 -0.00 0.01 
17 17 41 . ~.41 0.03 o.oo 0.06 
17 17 46 2.95 0.01 o.oo 0.02 
17 17 51 2. 08. 0.03 0.01 0.01 
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TRANSECT 32 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC PL FL FL FL 

17 17 56 2.95 0.03 -o.oo -0.01 
17 18 1 2.81 0.03 o.oo 0.02 
17 18 6 2.14 0.03 o.o 0.09 
17 18 11 2.34 0.03 0.01 0.02 
17 18 16 2.08 0.03 o.oo 0.01 
17 18 21 1.34 0.03 0.00 0.05 
17 18 26 1.34 0.03 -0.00 0.02 
17 18 31 1.54 o.o -o.oo 0.05 
17 18 36 0.27 0.01 o.oo •••••• 
17 18 41 0.67 0.03 -o.oo ****** 
17 18 46 1.41 0.03 o.o •••••• 
17 18 51 0.87 0.03 •••••• ****** 
17 18 56 2.14 0.03 ****** ****** 
17 19 1 0.74 0.03 ****** ****** 
17 19 6 0.40 0.03 ****** ****** 
17 19 11 0.27 0.01 ****** ****** 
17 19 16 0.74 0.03 ****** ****** 
17 19 21 0.74 ****** ****** ****** 
17 19 26 1 • 11 ****** ****** ****** 
17 19 31 0. 40 ****** ****** ****** 
17 19 36 0.80 ****** ****** ****** 
17 19 41 0.60 ****** ****** ****** 
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TRANSECT 33 

TIPJE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR PJN SEC Pt FL PL Ft 

17 45 16 •••••• •••••• • ••••• 0.02 
17 45 21 •••••• •••••• • ••••• 0.02 
17 45 26 •••••• •••••• •••••• o.o 
17 45 31 •••••• •••••• 0.01 o.o 
17 45 36 .. • ••••• •••••• 0.01 0 .0·1 
17 45 41 •••••• •••••• 0.01 o.o 
17 45 46 •••••• •••••• 0.01 0.01 
17 45 51 •••••• •••••• 0.01 0.06 
17 45 56 •••••• •••••• 0.01 0.01 
17 46 1 •••••• 0.03 0.01 0.01 
17 46 6 •••••• 0.01 0.01 0.01 
17 46 11 •••••• o.o 0.01 -0.01 
17 46 16 •••••• o.o 0.01 0 .16 
17 46 21 •••••• o.o 0.01 0.03 
17 46 26 7 .17 0.03 0.01 0.01 
17 46 31 2.34 0.03 0.01 o.o 
17 46 36 0.27 0.02 o.oo 0.01 
17 46 41 0.20 0.03 -o.oo 0.01 
17 46 46 0.47 0.03 o.oo 0.01 
17 46 51 0.13 0.03 0.01 0.01 
17 46 56 0.21 0.03 0.01 0.03 
17 47 1 0.07 0.03 o.oo o.o 
17 47 6 0.74 o. 03 . 0.02 o.os 
17 47 11 O.t40 0.03 0.01 0.03 
17 47 16 1.21 0.03 0.01 0.01 
17 47 21 1.21 0.03 0.01 o.o 
17 47 26 3.62 0.02 0.01 0.02 
17 47 31 6.23 0.03 0.02 0.02 
17 47 36 2.55 o.o 0.01 0.02 
.17 47 41 1.14 0.03 0.01 0.01 
17 47 46 0 .13 0.03 0.01 0.06 
17 47 51 o.o 0.03 o.oo 0.01 
17 47 56 0 .13 o.o 0.01 •••••• 
17 49 1 o.o 0.03 o.oo -o .o 1 
17 49 6 o.o 0.03 .0.01 •••••• 
17 49. 11 o.o 0.03 •••••• • ••••• 
17 49 16 o.o o.o 0.01 •••••• 
17 49 21 o.o 0.02 •••••• • •••••• 
17 49 26 o.o o.o •••••• • ••••• 
17 49 31 o.o 0.01 •••••• • ••••• 
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TRANSECT 33 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR flJ'N SEC FL FL FL FL 

17 49 36 o.o 0.03 •••••• **"'*** 
17 49 41 o.o •••••• ****** ****** 
17 49 46 o.o 0.03 •••••• •••••• 
17 49 51 0.0 ****** •it•••* ****** 
17 49 56 o.o ****** ****** •••••• 
17 50 1 o.o ****** ****** ****** 
17 50 6 ****** ****** •••••• •••••• 
17 50 11 0.0 ****** ****** ****** 
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TRANSECT 34 

Tlr!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR ftN SEC FL FL FL FL 

17 55 16 •••••• ****** •••••• 0.07 
17 55 21 •••••• ****** ****** -0.01 
17 55 26 •••••• • ••••• ****** 0.02 
17 55 31 •••••• •••••• -o.oc 0 •. o 
17 55 36 •••••• •••••• -0.01 C.03 
17 55 41 •••••• •••••• -o .oo 0.01 
17 55 46 ****** •••••• -o.oo o.o 
17 55 51 •••••• •••••• -o.oo 0.01 
17 55 56 •••••• ****** o.o o. 01 
17 56 1 ****** 0. 03 -o.cc 0.02 
17 56 6 ****** 0.03 -o.oo 0.03 
17 56 , 1 •••••• 0. 03 ·-o.oo 0.02 
17 56 16 ****** C.03 -o.oo 0.03 
17 56 21 •••••• 0. 03 -o.oo . -o. 01 

. 11 56 26 o.o 0.04 -o.oo o. 04 
17 56 31 o.o 0 .03 o.oo 0.01 
17 56 36 o.o 0.03 o.oo . 0·~03 
17 56 41 o.o o. 03 o.o o.o 
17 56 46 o.o 0.03 -o .oo 0.06 
17 56 51 o.o 0.03 -o.oo 0.01 
17 56 56 o.o 0.03 -o.oo o.o 
17 57 1 o.o 0. C3 o.oo 0.01 
17 57 6 c.o 0. 03 o.o 0.04 
17 57 1 1 c.o 0. 03 0.01 o.o 
17 57 16 0 • (j . 0. C3 0.o1 0.02 
17 57 21 o.o 0. 03 0.01 o.o 
17 57 26 o.o o.o o.c 1 0.07 
17 57 31 o.o 0.03 c.01 0. ()7 
17 57 36 o.o 0.03 o.c 1 0.03 
17 57 41 . o.o 0. 01 c.c1 0.01 
17 57 46 o.o o.o o.o, o.os 
17 57 51 0 • (j 0.03 0.02 0.02 
17 57 56 0. (\ 0.03 0.01 -o .01 
17 58 1 o.o o. 03 0.02 o.o 
17 58 6 o.o 0.03 o. 01 0.03 
17 58 11 o.o 0.03 c.02 0.02 
17 58 16. 0.07 . 0. 03 0.02 0.05 
17 58 21 0.74 0. 03 0.02 0.06 .. 

17 58 26 0.60 0 • () o.c 1 0.01 
17 58 31 0. 07 o.o 0.01 0.02 
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TPANSECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR rtN SEC FL Fl FL FL 

17 58 36 0.27 0. 03 0.02 o.o 
17 58 41 0.27 0.03 o. 01 0.01 
17 58 46 1.67 0. 03 c.02 C.02 
17 58 51 2.28 0.03 0.02 0.05 
17 58 56 0.40 o. 02 0.02 -0.02 
17 59 1 0.60 O.C3 0.02 0.01 
17 59 6 0.87 0.1)3 0.02 0.02 
17 59 1 1 0.13 0.02 0 .02 0.03 
17 59 16 o.o 0. 01 0.02 0.05 
17 59 21 0.33 0.03 o. c 1 0.02 
17. 59 26 0.27 0. 02 0.01 0.06 
17 59 31 o.o 0.01 0 .o 1 0.06 
17 59 36 0.60 0. 01 0.02 0.02 
17 59 41 0.33 t:'.02 0.o1 0 .02 
17 59 46 o.o o. 03 0.01 0.03 
17 59 51 1.34 0.03 0.02 0.08 
17 59 56 0. 13 0.03 0.01 0.02 
18 0 1 o.o o.o 0.02 0. 01 
18 0 6 o.o 0. 01 0.01 0.03 
18 0 1 1 0 • I) 0. I) 0 .o 2 o.o 
18 0 16 o.o o. 03 0.02 0.06 
18 I) 21 0. 13 o.o 0.02 o.o 
18 0 26 0.13 0. 03 0.02 0.02 
18 0 31 1. 54 O.C3 0.02 0.05 
18 0 36 0.17 0. 03 0.02 0.02 
18 0 41 o.o 0.03 o.o 1 0.03 
18 0 46 0.74 0. 03 ·0.02 0.05 
18 0 51 4.69 0.03 o. (11 0.04 
18 c 56 1. 74 0. 03 O.C1 0.06 
18 1 1 1. 94 0. 03 o. 01 o.o 
18 1 6 7.00 0. 03 0.01 -0.01 
18 1 1 1 2.01 · 0. C3 0. 01 0.06 
18 1 16 1.67 0. 01 C· .o 1 0.02 
1~ 1 21 1.67 0.03 0.02 0.03 
18 1 26 2. 55 0 ~ 03 0.02 0.02 
18 1 31 1.47 0.(12 o.o 1 0 .02 
18 1 36 4.42 0. 03 O.C1 0.02 
18 1 41 6.50 0. (I 0.02 0. 01 
18 1 46 7.30 0. 03 0.01 0.01 
18 1 51 6.77 0.03 o. 02 0.03 

Al-145 



TRANSECT 34 

TIME LEVEL 1 LEVEL 2 LEVEl 3 LEVEL 4 
HR MN SEC FL FL FL FL. 

18 1 56 7. 57 C.03 c. (! 2 0.03 
18 2 , 9. 18 o.o 0.02 0.01 
18 2 6 7.37 0.03 0.01 0.06 

. 18 2 1 1 6.83 0. 03 0.02 0.03 
18 2 16 6.77 0.03 0. 0., 0.01 
18 2 2'1 6.36 (I. 01 0.02 0.03 
18 2 26 6.57 0.03 o.o 1 -c .01 
18 2 31 5.49 0 • !) (I.() 2 0.01 
18 2 36 5.23 0.03 o.c 1 o.c-2 
18 2 41 6.43 0. 01 0.02 0.03 
18 2 46 4. 96 0. 03 0. 0., 0.03 
18 2 51 3.15 o. 03 0.02 . 0.03 . 
18 2 56 4.35 0.03 (\. c 1 0.06 
18 3 1 5.29' 0. 03 O.C1 0.06 
18 3 6 5.90 o. 03 C. Ci 1 0.05 
18 3 11 5.59 0. 03 c.c1 0.02 
18 3 16 5.16 0.03 0.01 o.o 
18 . 3 21 3.99 0.03 c.c1 0.02 
18 3 26 5.96 0.03 0.')0 C.07 
18 3 3, 3.72 0. 03 (I. 01 o.o 
18 3 36 1.27 0.03 (). 0 1 0.01 
18 3 41 4.76 0.03 0.01 c .• 02 
18 3 46 7.24 0.03 (j. 0, 0.05 
18 3 51 3.42 . o. 03 o.oo o.o 
18 3 56 5.36 0.03 0.01 0.07 
18 4 1 2.81 0.03 0.01 o.o 
18 4 6 3.r0 0.03 o.o 1 0.02 
18 4 l1 7.70 0. 03 0.01 0.08 
18 4 16 3.18 0.03 c .o 1 . 0 .02 
18 4 21 1.34 c. 03 0 .oo . c.02 
18 4 26 1. 21 C.03 C·.l'.'1 0.01 
18 4 31 0.80 c. 03 ('. c 1 o.o 
18 4 36 1.00 0.03 o.oo 0.02 
18 4 41 2. c 1. o. 0'3 0.01 0.01 
18 4 46 2.28 ('.03 0.01 c •. o 
18 4 51 1.81 o. 03 c.01 0.01 
18 4 56 3. (18 O.C3 0.01 o.o 
18 5 1 . 4. 09 0. 03 0.01 0.05 
18 5 6 2.95 0. 02 . 0.01 0.07 
18 5 11 2.81 0. 01 o.oo Ci. 0 
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TRANSECT 34 

TIME LE'~EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC "FL FL FL FL 

18 5 16 3. 15 0. 03 c.01 0.05 
18 5 21 5.56 0. 03 0. 01 0.06 
18 5 26 IJ.96 0. 03 e. o 1 o.o 
18 5 31 .3. 01 C·. C3 o. 00 0.06 
18 5 36 1 • 94 0.03 o.oo 0.03 
18 5 41 :2. 95 0.01 0.01 0.07 
18 5 46 1.67 0.03 0.01 0.07 
18 5 51 1. 34 0.03 0.o1 0.0 
18 5 56 0.80 0.03 0.01 0.02 
18 6 1 1. 94 0.03 0.o1 o.o 
18 6 6 0.90 0. 03 0.01 0.02 
, 8 6 1 , iD.67 o.o 0 .oo 0.02 
18 6 16 1. 81 0. 05 0.01 0.03 
18 6 21 1.27 0.03 0. 01 0.05 
18 6 26 0.74 o.o 0.01 0.02 
18 6 31 0.27 0. 03 0.01 0.02 
18 6 36 0.13 O.C2 0.01 0.08 
18 6 41 IQ o 13 0.01 0. c 1 0.02 
18 6 46 .0.77 0. 03 0.01 0.01 
18 6 51 2.28 O.C3 0. 01 0.02 
18 6 56 3 .15 0.03 0.00 0.02 
18 7 1 3.68 0.03 o.oo o.o 
18 7 6 4.42 0. 03 o.oo 0.02 
18 7 1, 2.48 0.03 0. 0 1 0.02 
18 7 16 2.34 0. 03 0.01 -o .o 1 
18 1 21 :2.28 0. (13 0. 01 0.02 
18 7 26 1.81 0. 02 C.01 0.03 
18 .., 31 10. 74 0.03 0.01 0.01 
18 7 36 0.47 0.03 0.01 o.o 
18 7 41 0.94 o.o o.o 2 0.01 
18 7 46 1.24 o.o 0.01 0.01 
18 7 51 1.74 0. 03 (I. 0 1 0.02 
·10 1 56 1.61 0.03 ('. 01 0.03 
18 8 1 l. 44 0. (13 0. (11 0.03 
18 8 6 1.07 0.03 (\. 01 . 0 .o 
18 8 1 1 I~• 80 0.03 o.oo 0.05 
18 8 .16 0.67 0.03 0.01 -0.01 
18 8 21 0.54 0. 03 (\. 0 1 0.01 
18 8 26 0.67 0.03 0.01 C.02 
18 8 31 C.54 0. {'3 c.01 0.05 
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TRAN SECT 34 

Tift E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL· FL FL 

18 8 36 0.54 0.03 C.02 0.02 
18 8 41 0.67 0.03 C.01 0.02 
18 8 46 0. 54 . o. 02 0.01 0.01 
18 8 51 C.80 o. 03 C.01 0.02 
18 8 56 1.34 0. 03 C.01 0.09 
18 9 1 0.87 0•03 c. 01 0.03 
18 9 6 0 .. 67 0. 03 0.01 0.03 
18 9 11 0.67 0.03 o.oo 0.02 
18 9 16 0.33 0.03 c.01 0.09 
18 9 21 0.33 0. 03 0. 0, C.02 
18 9 26 0 .4 (\ 0.(13 c.oo 0.01 
18 9 31 0.33 o. 03 o.o 1 o.o 
18 9 36 o.o 0. 03 0.01 0.02 
18 9 41 o.o 0.03 0.o1 0.02 
18 9 46 o.o 0.03 C.01 0.03 
18 9 51 o.o o.o o.oo 0.03 
18 9 56 o.o 0. 02 0.01 0.01 
18 10 1 o.o 0.03 o. 0, 0.02 
18 10 6 o.o 0. 03 o.oo 0.05 
18 10 1 1 o.o 0~03 0.01 0.01 
18 10 16 o.o 0. 03 0.01 -0.01 
18 10 21 o.o 0.03 0. 01 0.02 
18 10 26 o.o 0. (' c.01 0.02 
18 10 31 o.o 0.03 0.01 ·o .o 
18 10 36 o.o o.o 0.01 0.02 
18 10 41 o.o 0.03 0.01 0. 01 
18 10 46 0 .o . 0. 0 . 0.01 0.02 
18 10 51 o.o 0. 03 0. 0, o.os 
18 10 56 o.o 0. 02 0.01 0.02 
18 11 1 o.o 0.03 C.01 0.01 
18 11 6 o.o 0.01 0.01· 0.03 
18 , , 1 1 . 0.0 0.03 o.oo o.os 
18 , 1 16 o.o 0. 01 ·0.01 0.06 
18 , 1 21 o.o. O.C3 0.01 0.01 
18 11 26 o.o 0.01 0.02 0.02 
18 11 31 o.o 0.03 0.01 0.02 
18 ,, 36 0. 0. 0. 1;1 0.01 0.01 
18 11 41 o.o 0.03 o.oo 0. 01 
18 , , 46 o.o 0.03 c.oo . 0 .03 
18 11 51 o.o 0.03 0.01 0.02 
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TRANSECT 34 

TIME LE'.VEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

18 11 56 o.o I). 03 0.(10 o.os 
18 12 1 o.o 0. 03 o.oo 0.0 
18 12 6 o.o 0.01 0.01 0.05 
18 12 11 o.o 0. 03 0.01 0.03 
18 12 16 c.o o.o o.c1 0.01 
18 12 21 o.o o.o 0.01 o.o 
18 12 26 o.o 0.01 o. 01 0.07 
18 12 31 o.o 0. 01 o.oo 0.02 
1A 12 36 0 • r, o.o o. 0 1 0.07 
18 12 41 o.o 0.03 0.01 o.os 
18 12 46 o.o 0.01 0 .o 1 o.o 
18 12 51 o.o o. 03 0.01 0.01 
18 12 56 c . (I 0.02 (I. c 1 0.02 
18 13 1 o.o 0.01 o.oo o.o 
18 13 6 0.13 o.o C.01 0.05 
18 13 1 1 I) • 0 0. 01 0.01 -0.02 
18 13 16 I). 13 o.o {). 0 1 0.03 
18 13 21 0.13 o.o 0.01 0.02 
18 13 26 0.13 ('. 1)3 o.o 1 0.05 
18 13 31 ~.13 0. 03 0.01 0.03 
18 13 36 c. 13 o.o 0.c1 0.02 
18 13 41 (I • 1 3 0. 01 0.01 0.01 
18 13 46 0. 13 0. (13 o.oo 0. ()7 

18 13 51 0. 13 0. 03 o.oo 0.02 
18 13 56 0.13 0.03 0. (11 0.04 
18 14 1 o.o 0.03 0.01 0.05 
18 14 6 o.o o.o o.oo 0.02 
18 14 1 1 o.o 0. 01 o.o 0.02 
18 14 16 o.o c. 03 o.oo C.01 
18 14 21 o.o 0. 03 0. (11 0.02 
18 14 26 c. () 0.03 0.01 o.o 
18 14 31 o.o o. 03 o.cc 0.03 
18 14 36 0.0 C.03 0.()0 C.03 
18 14 41 o.o 0.03 o.oo 0.05 
18 14 46 10. 0 0.01 -o.oo (). 01 
18 14 51 '°. , 3 0. 03 0.01 0.07 
18 14 56 I~• Q 0.03 o.oo -o. 01 
18 15 1 o.o o.c o.oo 0.01 
18 15 6 o.o 0.01 o.c 0.0 
18 15 11 10 .o 0. 01 o.co o.o 
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TRANSECT 34 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
· HR MN SEC FL FL FL FL 

18 15 16 o.o o. 02 -o.cc -0.01 
18 15 21 0.21 o.o -o .o 1 o.ns 
18 15 26 0.40 o.o 0 .oo . 0.08 
18 15 31 C.27 0.03 o. 0 1 0.06 
18 15 36 0. 13 o.o 0.01 0.04 
18 15 41 o.o o.o o.c 1 0.05 
18 15 46 0.0 o. 03 . 0 .oo 0.01 
18 15 51 o.o 0 • (I o.oo -o .01 
18 15 56 o.o 0.03 -0.00 0.01 
18 16 1 o.o o.o 0 .02 0.07 
18 16 6 o.o o.o 0 .oo 0.02 
18 16 11 o.o 0.01 o.oo 0.01 
18 16 16 o.o o.o C.01 0.02 
18 16 21 o.o 0.01 o.c 0.01 
18 16 26 o.o 0. 03 o.o 0.02 
18 16 31 o.c 0.03 -o.oo - 0 .01 
18 16 36 0. {I 0.03 -o.oo 0.03 
18 16 41 o.c o.o -o.oo -0.01 
18 16 46 o.c o.o -o.oc .0.05 
18 16 51 o.c 0.03 (' .o ('! 0 .02 
18 16 56 0.0 0. 01 -o.oo 0~02 
18 17 1 o.o 0. ('3 -(,. 01 0.02 
18 17 6 0.07 0. 02 -o.oo c.o 
18 17 1 1 o.o o.o 0.('() 0.05 
18 17 16 0 .13 o.o o.o -0.01 
18 17 21 0. (I o.o o.o .0.05 
18 17 26 o.c 0. 03 -o.oo 0.02 
18 17 31 o.o o.o -o. 0 2 0. 02 
18 17 36 o.c c. 01 o.oo 0.02 
18 17 41 o.o o.o -o.oo 0.01 
18 17 46 o.o 0.03 . -O.C•1 0.04 
18 17 51 o.o (I. 0 -o.oo o.o 
18 17 56 o.o o.o -o.oo () •. 03· 
18 18 1 o.o o~o -o .oo 0.02 

. 18 18 6' o.o 0. 03 0.01 0 .06' 
18 18 1 1 o.o o. 03 0. 01 0.04 
18 18 16 o.o o.o o.oo 0.04 
18 18 21 o.o o.o c. 01 0.03 
18 18 26 o.o 0. 01 0.01 0.05 
18 18 31 o.o 0.01 o.o 0.02 
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TRANSECT 34 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR f'lN SEC FL FL FL FL 

18 18 36 {~. 10 0.01 c.oc 0.02 
18 18 4 1 0.13 o.o c.oc 0. (\2 
18 18 46 0.13 0. ('3 C:.01 0. 02 
18 18 51 0 .40 0.03 o.co (\. 0 3 
18 18 56 0.27 0.02 -C.00 0.0 
18 19 1 0.27 0. 03 -C.01 c. 11 
18 19 6 D.27 0. 03 0. 0 1 C.03 
18 19 11 0.27 o.o c.oo 0.06 
18 19 16 c. 4(' o.o -C.01 C.02 
18 19 21 0.54 I). 0 (..cc 0.05 
18 19 26 0.54 o.o 0.0(' 0.03 
18 19 31 0.4C 0.03 C.00 0.02 
18 19 36 0.27 0.03 0.01 0.02 
18 19 41 0.21 0.03 o.cc C.06 
18 19 46 0.27 o.o c.co C.03 
18 19 51 0.40 0.03 c.c1 (1.02 
18 19 56 0.27 0.03 0.01 0.05 
18 20 1 0.40 o. 03 C .CC· 0.03 
18 20 6 0.27 0. 02 c ('! . .., 0.02 
18 20 1 1 0.27 0.03 0.0(1 0.-01 
18 20 16 0.27 lj. 0 3 0. oo o.o 
18 20 21 0.27 0.03 c.co C.02 
18 20 26 0.27 0. 03 0 .cc 0.09 
18 20 31 0.27 0. 03 c.oo 0.02 
18 20 36 0.40 0.01 0.o1 0.07 
18 20 41 0.2"7 0. 03 o.oo 0.03 
18 20 46 0.33 0.03 o.co 0.05 
18 20 51 0.40 0.03 C.C1 () .03 
18 20 56 0.40 0. 03 c.co 0.02 
18 21 , 0.40 0. 01 -0 .oo 0.02 
18 21 6 0.40 0. 03 I).() 1 0.06 
18 21 11 0. 4 (' 0. 03 c.o o.o 
18 21 16 0.40 0.02 c.cc 0.17 
18 21 21 0.40 0. 01 0 .oo 0.01 
18 21 26 C.40 0.03 o.oo 0.01 
18 21 31 0.54 o.o O.C1 o.o 
18 21 36 0.40 0.01 o.oo -o .02 
18 21 41 0.40 0. 03 o.o 0.01 
18 21 46 0.13 0.03 o.oo 0.05 
18 21 51 0. 13 0.03 o.co C.02 
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TRANSECT 34 

TIKE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
. HR KN SEC FL FL FL FL 

18 21 56 0. 13 o.o 0.(\1 . 0 .06 
18 22 1 0.27 0. (I o.oo o.ns 
18 22 6 0.27 0. 01 c.oo 0.02 
ia 22 11 0.17 0. 02 C.00 0.07 
18 22 16 0. 13 0. 03 c .c 1 0.16 
18 22 21 0 .13 0.03 0. 01 0.02 
18· 22 26 0.13 o.o ·0.01 0.06 
18 22 3i 0. 13 0.03 -o.co 0.01 
18 22 36 0.27 0. 03 c .oo C:.01 
18 22 41 0 •. 13 0.03 o.o 0.02 
18 22 46 o.o 0.03 o.c 0.02 
18 22 51 0. (I . 0. 0 -o.oo 0.08 
18 22 56 o.o o.o 0.0{' 0.02 
18 23 1 0. 0 . 0.03 -c.oo o.oa 
18 23 6 o.o o.c o.oo . 0.05 
18 2 3 11 o.o 0~03 -c.oo c.02 
18 23 16 0 .13 0. 01 -o.oo . 0.o1 
18 23 ·21 0. 13 0.03 -o.oo 0.07 
18 23 26 0 .13 0.03 Cr.00 0.03 
18 23 31 0.13 0.03 -o.oo 0.02 
18 23 36 c.o . 0. 03 -0.01 0.02 
18 23 41 o.o o.o o.c 0.02 
18 23 46 0. 13 (I. 01 -0.(11 0.02 
18 23 51 0.07 0.02 o.o o.o 
18 23 56 0. 13 C. C3 . o.oo . o.o 
18 24 1 0. 13 0~03 -o.oo 0 .01 
18 24 6 0 .o . 0.03 o.c 0.02 
is 24 11 o.o c.01 -o .oo 0.03 
18 24 16 o.o c.o 0 .oo 0.01 
18 24 21 o.o 0.03 o.oo 0.01 
18 24 26 o.o 0.02 o.oo 0.01 
18 24 31 o.o 0.03 o.co 0. 05 . 
18 2U 36 0. 10 0. 03 -0.CQ 0.02 
18 24 41 0.13 0.02 0 .oo 0.11 
18 24 46 0 .13 o.o o.~o ·0.02 
18 24 51 0.13 0.03 -o.oo 0.07 
18 24 56 (). 13 0. 02 -o.oo 0.01 
18 25 1 0., 3 0.02 o.oo o.o 
18 25 6 0 .13 0.03 -o.oo 0.03 
18 25 11 0.13 o.o . o.o 0.02 
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TRAN SECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL FL FL FL 

18 25 16 0.13 0. 03 -0.01 0.03 
18 25 21 0. 13 0. 03 -o.oo 0. I) 1 
18 25 26 0.13 0.03 -0.01 0.02 
18 25 31 0. 13 0. 02 -o.oc 0.01 
18 25 36 0.27 0. (13 -o. c 1 0.02 
18 25 41 0.27 0.03 c:. 0 o.o 
18 25 46 0.27 0.03 o.oo 0.01 
18 25 51 0.27 o.o -o .o 1 -0.01 
18 25 56 0.27 0.02 -0.01 o.o 
18 26 1 0.27 0.03 -0.01 0.09 
18 26 6 (I • 1 3 0.03 -o.oo 0.01 
18 26 , 1 o.c 0. 03 -c.oo 0.05 
18 26 16 o.o 0.03 -0.01 C.05 
18 26 21 o.o I). 02 o.oo 0.01 
18 26 26 o.o 0.03 -0.01 0.05 
18 26 31 o.o 0. 03 -c.oo 0.01 
18 26 36 o.o C.03 -o .o 1 o.o 
18 26 41 c.o 0.03 -o.co 0.07 
18 26 46 o.o 0.01 -o.o 1 0.03 
18 26 51 - I). c 0. 03 -0.01 0.06 
18 26 56 o.o 0.03 -o.oo C.02 
18 27 , c.o 0. 03 -0.01 0.02 
18 27 6 o.o 0.03 -0.02 0.02 
18 27 11 o.o 0. 03 -0.o1 0.06 
18 21 16 o.c 0.03 -o. 01 0.02 
18 21 21 o.o 0.03 -0.01 0.01 
18 27 26 o.o 0.03 -o. 0, c.o 
18 21 31 o.o 0. 08 -o.oo o.o 
18 21 36 o.o c. 11 -o.oo 0. 01 
18 27 4 1 o.c 0.13 -o.c1 0.01 
18 27 46 o.o 0.12 -o.oo 0.02 
18 27 51 o.o 0. 13 -o.oo 0.07 
18 27 56 o.o c. 13 -o.oo 0.03 
18 28 1 o.o 0.13 -o.oo 0.07 
18 28 6 o.o 0.13 o.co - 0. 01 
18 28 1 1 o.o c. 11 0 .oo 0.02 
18 28 16 o.o 0. 13 0. c 1 0.01 
18 28 21 c.o 0.13 o.o 0.03 
18 28 26 o.c 0. 16 0 .o 1 0.02 
18 28 3 1 c.o 0.16 0.c1 C.03 
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TRANSECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC FL Fl FL FL 

18 28 36 o.o 0. 1E .0~<'1. -0.01 
18 28 41 o.o 0. 16 o.cc G.02 
18 28 46 o.o 0. 16 0.01 0.01 
18 28 51 {\ • 0 ****** . 0. c 1 0.05 
18 28 56 o.o 0.14 . o. 0, 0.03 
18 29' 1 0 • 0 0. 14 0.o1 0.02 
18 29 6 o.o 0 .12 c .o 1 . 0.05 
18 29 1 1 o.o 0. 11 0.o1 0.03 
18 29 16 o.o 0. 12 c.01 0.03 
18 29 21 . 0. 0 0. 11 (!. 0 2 0.02 
18 29 26 o.o 0.11 c .o 1' 0.06 
18 29 31 o.o 0. 11 c. 0 2 0.03 
18 29 36 o.o 0. 14 0. (! 1 0.02 
18 29 41 () .c . c. 14 o. 0 2 o.os· 
18 29 46 o.o 0.14 0.02 o.o 
18 29 51 . c. 0 . 0.09 0. 01 0.01 
18 29 56 o.o c. 06 0.01 0.05 
18 30 1 o.o 0.02 0.01 0.03 
18 30 6 o.o 0. (11 0.o1 0.05 
18 30 , 1 o.o 0.01 c.o 1 o.o 
18 30 16 o.o o.o c. (\ 1 0 .<.'2 
18 30 21 o.o Q.O 0.02 0.01 
18 30 26 o.o o.o 0.01 0.02 
18 30 31 o.o o.o o.c ·0.05 
18 30 36 o.o '.'" 0. 01 0.01 C.01 
18 30 41 o.o o.o o. c 1 . 0 .02 
18 3(1 46 o.o -o. 01 0. (t 1 0.02 
18 30 51 0. tj -0.01 o.o 0.03 
18 30 56 o.o ~o. 01 0.01 0.05 
18 31 1 0 .o ' -0.01 o.o 1 0.06 
18 31 6 o.o -0.01 o.o o. 01 
18 31 11 o.o -o. 01 -o.oc 0.01 
18 31 16 o.o -o. 01 c .oo 0.05 
18·31 21 . o.o -0.01 c .co 0.02 
18 31 26 (I • 0 o.o o.c 0.02 
18 31 31 o.o -0.01 -0 .oo . 0.01 
18 31 36 o.o -o. 01 -o.oo 0.09 
18 31 41 o.o o.o o.o 0.02 
18 31 46 o.o o.o -o.oo 0.06 
18 31 51 o.o o.o c .oo. 0.02 
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TRANSECT 34 

TIP! E LE'~EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC :Ft FL FL FL 

18 31 56 IQ • 0 0.01 -o. (' 1 0.01 
18 32 1 o.o 0. 02 C.00 0.06 
18 32 6 o.o 0.04 0 .o 1 0. 01 
18 32 11 o.o C.02 0.01 0.02 
18 32 16 o.o 0.02 (I. 0 1 0.01 
18 32 21 o.c 0. 02 o.o C.10 
18 32 26 o.o 0.02 -o.co 0. 02 
18 32 31 o.o 0. 02 0. I) 1 0.07 
18 32 36 o.o 0.04 o. cc 0. 0.1 
18 32 41 o.o 0. 02 O.C1 0.05 
18 32 46 o.o 0.02 -0.00 0.09 
18 32 51 o.o 0. 01 o.o 0.05 
18 32 56 o.o 0.01 -o.oc o.o 
18 33 1 o.o o.c -c.oo 0.08 
18 33 6 o.o -0.01 -o.oo 0.11 
18 33 1 1 o.o -0. C1 -C.Ot:' c.o 
18 33 16 o.o -0.01 -o.oo 0.05 
18 33 21 o.o -o. 01 -c .co o.o 
18 33 26 o.o -0.01 -o.oo o.o 
18 33 31 o.o -o. 01 -c .oo 0.05 
18 33 36 o.o -o. 01 -o .o 1 0.01 
18 33 41 o.o -o. 02 .;.o .oc 0.09 
18 33 ll6 o.o -0.01 -o .o 1 0.02 
18 33 51 o.c -o. 01 -o .oo c.01 
18 33 56 o.o -0.02 -o.oo 0.03 
18 34 1 o.o -o. 01 o.o 0.06 
18 34 6 o.o -0.01 o.o c.o 
18 34 1 1 0. (I -o. 01 o.o 0.03 
18 34 16 o.o -0.01 -o.oo C.03 
18 34 21 c.o -o. 01 -G.GO -0.01 
18 34 26 o.o o.o o.oo 0.01 
18 34 31 o.o o.o -o.oo . 0 .02 
18 34 36 o.o o.o o.oo 0.14 
18 34 41 o.o 0. 01 0.01 o.o 
18 34 46 o.o 0. 01 o.oo 0.03 
18 34 51 o.o 0. 01 -o .co -0.02 
18 34 56 o.o !'. 02 -o.oo 0.03 
18 35 1 o.o 0. 01 -o.oo -0.01 
18 35 6 o.o 0.01 -c .oo o.os 
18 35 1 1 o.o o.o -o.co -0.01 
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TRANSECT 34 

Tif!E LEVEL , LEVEL 2 LEVEL 3 LEVEL 4 

HR f!N SEC FL Fl FL FL 

18 35 16 c.c o.c 0. (l 0.02 

18 35 21 o.o o.o -0.C'O O.OJ 
18 35 26 . 0. (\ . o.o o.o 0.02 

18 35 31 o.o o.c -o.o 1 0.06 

18 35 36 o.o o.o -o.oo ****** 
18 35 41 o.o -O.C1 -0.0(l ****** 
18 35 46 o.o () • 0 o.o ****** 
18 35 si o.o o.o ****** *ll<**** 
18 35 56 o.o o.o ****** ****** 
18 36 1 o.o· o.oo ****** ****** 
18 36 6 o.o 0.01 ****** ****** 
18 36 1 1 o.o 0.02 ****** ****•* 
18 36 16 0 • (I 0. C2 ••••••• ****** 
18 36 21 o.o ****** ****** ****** 
18 36 26 o.o ****** ****** ****** 
18 36 31 o.o ****** ******· •••••• 
18 36 36 o.o ****** ****** ****** 
18 36 ui o~o ****** ****** ****** 
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APPENDIX 2 

pH MEASUREMENTS OBTAINED 9 SEPTEMBER 1976 

The following tables present results of the pH measurements obtained 

on 9 September 1976. The values at each level have been adjusted in time 

to allow for different lag times so that each level is at the same point below 

the water surface. 
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TRAN SECT 1 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

7 22 1 f, ***** ****• ***** 8.07 
7 22 2 1 ...... ***** ***** 8.06 
7 22 26 ***** ***"'* 8 .c 0 8.07 
7 22 31 ***** ***** 8.05 8.07 
7 22 36 ***** ***** 7. 98 8.07 
7 22 41 ***** ***** 7.94 8.07 
7 22 46 ***** *** **- 7.98 8.07 
7 22 51 ***** ***** 7.96 8.07 
7 22 56 ***** ***** 7.97 8.06 
7 23 1 ***** 8.05 8.C1 8.06 
7 23 6 ***** 8. 00 7.98 8.07 
7 23 1 1 ***** 8. ('5 8.0C 8.07 
7 23 16 ***** 8.01 lLC4 8.07 
7 23 21 ***** 8.01 8.01 8.07 
7 23 26 8.05 8. , 2 8.o1 8.07 
7 23 31 7. 94 8.04 7.96 8.06 
7 23 36 8.C2 8.04 7. 98 8.07 
7 23 41 8.13 8.05 8.C2 8.07 
7 23 46 8.02 8.06 s. 0 3 8.08 
7 23 5 1 8.14 8 ."01 8.00 a· .01 
7 23 56 8.03 8.01 8. 0 1 8.07 
7 24 1 8.07 8. t;4 6.01 8.07 
7 24 6 8.02 7.98 8. 0 1 8.06 
7 24 1 1 a.03 a.ca 8.05 8.07 
7 24 16 8 .14 8. C.2 8.04 8.07 
7 2U 21 8.18 8. (•2 7.97 8.08 
7 24 26 8.09 8.05 8. 0 1 ***** 
7 24 3 1 8.03 a.ca 7.97 ***** 
7 24 36 a.cs a.co ***** ***** 
7 24 4 1 8 • I) 1 8. 01 ***** ***** 
7 24 U6 8. 1)2 8.03 ***** ***** 
7 24 5 1 a.02 8.02 ***** ***** 
7 24 56 8. 15 8. <'4 •••••• ***** 
7 25 1 8.0C 7.97 ***** ***** 
7 25 6 8.07 8.01 ***** ***** 
7 25 1 1 8.05 ***** ***** ***** 
7 25 16 8, C· 1 ***** ***** ***** 
7 25 21 8.02 ***•* ***** ***** 
7 25 26 8.03 ***** ***** ***** 
7 25 31 8.06 ***** ***** ***** 
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TRAN SECT 2 

TIME LEVEL 1 LEVEL 2 LEVEL J LEVEL 4 
HR ~N SEC PH PB PH PH 

7 33 1 ***** *****- ***** A.04 
7 33 6 ***** ••••• ***** 8.03 
7 33 1 1 ***** ***** 7. 99 8.06 
7 33 16 ***** ***** 7.99 8. 10 
7 33 21 ***** ***** 8.00 8. 13 
7 33 26 ***** ***** 8.00 8.07 
7 33 31 ***** ***** 8. (i 2 8.05 
7 33 36 ***** ***** 7. 98 . 8.09 
7 33 41 ***** ***** 7.99 8.05 
7 33 46 ***** .a.02 8.02 8.03 
7 33 51 ***** 7.93 7. 98 8. 11 
7 33 56 ***** 7.97 e.oc 8 .07 
7 34 1 ***** 8. 17 8.03 8.06 
7 34 6 ***** a.co 7.97 8.06 
? 34 1 1 7.91 a.co 8.00 8.05 
7 34 16 7.94 8. 11 7.96 8.09 
7 34 21 7.94 8.C9 8. C2 8.06 
7 34 26 8.30 7.95 7,99 8.06 
7 3U 31 8 .14 7. 91 7.99 8.10 
7 34 36 8.08 7.99 8.C7 8.10 
7 34 41 8.21 8.01 8.c1 8. 11 
7 34 46 8.03 8. 17 7.96 8.06 
7 35 6 8.11 8. 13 8. c 1 8.10 
7 35 11 7.99 8.09 7.98 8.C7 
7 35 16 8.03 0. r.o a.co 8.01 
7 35 21 8.05 7.95 8.00 8.05 
7 35 26 8.11 8.07 8.01 8.02 
7 35 31 8.13 8.03 7.98 8.10 
? 35 36 8.14 7.97 7.98 8.0f' 
7 35 41 8. 01 . 8. , 5 7.92 
7 35 46 8.10 7.91 7.97 8.06 
7 35 5 1 8.19 8. 11 7.99 8.05 
7 35 56 8.14 7.98 7.99 8.03 
7 36 1 7.90 8.03 8.00 ***** 
7 36 6 8.04 1. 94 8.()0 ***** 
7 36 11 8.(15 7. 84 ***** ***** 
7 36 16 8.08 7. 84 ***** ***** 
7 36 21 8. ou 8.01 ***** ***** 
7 36 26 8.08 7.99 ***** ***** 
7 3E 3 1 8.01 8.03 ***** ***** 
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TRANS EC'!' 2 

TH!.E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

7 36 36 e., s 7.94 ***** ***** 
7 3b 4 1 7.93 7.96 ***** ***** 
7 36 46 8.05 ***** ***** ***** 
7 36 51 7.98 ***** ***** ***** 
7 36 56 7. 9 3 ***** ***** ***** 
7 37 , 8. 0(' ***** ***** ***** 
7 37 6 7. 9 2 ***** ***** *•*** 
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TFANSECT 3 

TIME LEV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

7 47 51 ***** ***** ***** . 8. 10 
7 47 56 ***** ***** ***** 8.08 
7 48 1 ***** ***** 8.o1 8. 12 
7 48 ·6 ***** ***** 8.00 8.13 
7 48 11 ***** ***** 8. 0 1 8.08 
7 48 16 ***** ***** 8.01 8.05 
7 48 21 ***** ***** 8. c 1 8.C7 
1 48 26 ***** . ***** 8.01 8.07 
1 48 31 •**** ***** 8.o1 8.07 
7 48 3o ***** 7.99 7.99 8.C7 
7 48 41 ***** 8.02 7. 98 8.09 
7 48 ij 6 ***** 8.16 7.99 8.13 
7 48 51 ***** 8. 06 · a. c 1 8.02 
7 48 56 ***** 8. (11 8.03 8.15 
7 49 1 8. ()6 7~99 8 .o 3 8.10 
7 49 6 9.06 8.0C ·a.01 8.06 
7 49 1 1 8., 6 . a.or 8. 0, 8.09 
7 49 16 8.00 7.99 7.96 8.07 
7 49 21 7.98 8.04 8. c 4 8.05 
7 49 26 7.98 8.05 8.0(1 8.06 
7 49 31 7.98 8.05 8. 01 8.05 
7 49 36. 8.02 8.02 7.98 8.06 
7 49 41 8.03 7.93 7.97 8.09 
7 49 46 8.03 7.97 7.99 8.07 
7 49 51 8~01 8. I'.'(' 0.00 8. 11 
1 49 56 7.97 8.05 7.99 8.13 
1 50 1 7.98 7.97 8. 01 8.09 
7 50 6 8.01 8. C•O a.cc 8.07 
7 50 1 1 8.11 7. 86 8. c 1 8.06 
7 50 16 8.06 7.80 . 8. 01 8.05 
1 50 21 8.27 7. 95 7.99 8.03 
7 50 26 8.08 8.C2 8.01 8.10 
7 50 31 8 • 11 7.99 7. 98 8.10 
7 50 36 0.oc 8.C2 7.99 8.03 
7 50 t+ 1 7.85 7.99 8.o1 8.04 
7 50 46 8. c 1 8.22 8.01 8.07 
7 50 51 8.07 8. <.'2 a.cc 8.08 
7 50 56 8.03 7.98 8.04 8.04 
7 51 1 8.00 7.89 7. 99 8.08 
7 51 6 7.95 7.98 7.99 8.03 
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TRANSECT 3 

':Ir1E LEVEL 1 LEVEL 2 LEVEL 3 L EV"EL 4 
HR MN SEC PH PH PH PH 

7 51 11 8.24 8.C2 7.98 8.01 
7 51 16 7.96 7.98 8. 0 1 ***** 
7 51 21 7.98 a.re s.c1 ***** 
7 51 26 7.97 7.95 ***** ***** 
7 51 31 7.93 8. 16 ***** ***** 
7 51 36 8.01 8.07 ***** ***** 
7 51 41 7.99 7.94 ***** ***** 
7 51 46 7.97 8. (·5 ***** ***** 
7 51 51 7.98 8. 0 5 ***** . ***** 
7 51 56 8.27 7.95 ***** ***** 
7 52 1 8.21 ***** ***** ***** 
1 52 6 8.04 ***** ***** ***** 
7 52 1 1 7.98 ***** ***** ***** 
7 52 16 8.13 ***** ***** ***** 
7 52 21 7.92 ***** ***** •••••• 
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TFANSECT 4 

~IME Li:VEL 1 LEVEL 2 LEVEL _, LEVEL 4 
H?. MN SEC PH .PH PH PH 

7 ~,9 c, 1 *****. *~*"'* ***** 8. ()(, 
7 59 56 ***** ***** ***** 8. 10 
8 0 1 ll"**** ***** 8.01 8.07 
8 n 6 ***** ***** 8.0C 8.07 
8 0 11 ***** ***** f' . ,.,. c 8. 06 
8 r:. 1 6 ***** ***** 8. C: 1 8. 11 
8 !) 21 ***** ***** 6. (\ 1 8 .• 06 
8 (': 26 ***** *->1<* ** 8. (t 1 8.06 
8 0 31 ***** ***** 8. 02 8.07 
8 0 36 ***** 8.05 7.99 8.02 
8 0 u 1 ***** 7.96 7.99 8.04 
8 0 46 ***** 7.97 7.9Y 8.06 
8 ') 51 ***** 8. CJ. 7.98 . 8. 06 
8 0 56 ***** 7. 99 8. 0, 8. 13 
8 1 1 8.15 e • c 3 8.()1 8.06 
8 1 6 8.04 7.99 7.98 8.06 
8 1 1 1 7.94 7.98 8.00 8.10 
8 1 1 6 7.99 8. ') 5 7.98 8.12 
8 1 2 1 7.94 7.98 7.99 8.07 
8 1 26 A. • 01 7. 95 8. c 1 8.06 
8 . 1 31 7.9f3 8.07 8.C2 8.05 
8 1 36 8.03 8.(4 8. c 1 8.07 
8 1 41 7.97 7.97 8.03 8. , 4 
fi 1 46 8.07 7.99 8. 0, 8.07 
8 1 51 7.97 7.98 8. (j 1 8.05 
8 , 56 7.98 8. 27 8. 0 (; 8.05 
8 2 1 7.97 7.98 8.01 8.05 
8 2 6 8. '.)9 8.C3 '7. 9 9 8.08 
8 2 11 7.98 8. C' 1 8. 00 8.09 
8 2 1 6 7.97 8.C5 8. 0 3 8.07 
8 2 21 7.98 7.99 6.C1 8 • (t 4 
8 2 26 7.96 8.C1 8. I) c 8.C4 
8 "') 3, 7 .• 99 8.08 7.98 8.09 ... 
8 2 36 7.97 7.95 7.99 8.CE. 
8 2 4, 8. 12 7.94 a.re, 8.02 
R 

,.., 46 8.C3 7.99 8.C 2 8.05 '-
8 2 51 8.C9 8.G2 8.f'1 8.06 
8 2 56 .8.07 8. 16 8. c 1 8.06 
8 3 1 7.93 8.03 8.C2 8.06 
8 3 6 7. 83 . 8.04 8.(10 *'**** 
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TRAN SECT 4 

'I IME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 1.t 
HP MN SEC PH PH PH PH 

8 3 1 1 7.93 7.99 7.98 ***** 8 3 16 8.(17 7.96 ***** ***** 8 3 21 6. Hi 7.91 ***** ***** 8 3 26 8. ()7 7 .. 93 ***** ***** 8 3 31 a.oc: 8.15 ***** ***** 8 3 36 7 .. 98 s.os ***** ***** 8 3 41 8.02 8. C'S ***** ***** 8 3 46 8.0Q a.cc ***** ***** 8 3 51 7. 97 ***** ***** ***** 8 3 56 8.06 ***** ***** ***** 8 4 1 8.01 ***** ***** ***** 8 4 6 8 .. 09 ...... ***** **•** 8 4 11 8. H 1 ***** ***** ***** 
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TRAN SECT 5 

TIME L:E VE L 1 LEVEL 2 LEVEL 3 LEVEL 4 
HI< MN SEC PH PH PH PH 

8 13 26 ***** ***** ***** 8. 10 
8 13 31 ***** ***** ***** 8.06 
A 13 36 ***** ***** 7.98 8.08 
8 13 4 1 ***** ***** 8.04 8. 10 
8 13 46 ***** ***** 8.00 8.07 
8 13 51 ***** ***** 7.98 8.06 
8 13 56 ***** ***** 8.('{\ 8.03 
8 14 1 ***** ***** 0.oc a.04 
8 14 6 ***** ***** 8.00 7.99 
8 14 11 ***** 8. (;5 8.00 B.04 
8 14 16 ***** 7.90 7.99 8.02 
8 1 ll 21 ***** 7.98 8.01 8.08 
8 14 26 ***** 7.99 8. 0(' 8.06 
a 14 31 ***** 8. 11 8.00 8.06 
8 14 36 8 .19 7.98 B.04 8.14 
8 14 41 7.95 7. 96 7.99 8.08 
8 14 46 8 •. 04 7.95 7.97 8.07 
8 14 51 8.14 7.95 a.C1 8.03 
8 14 56 a.03 8. 04 a.C2 8.13 
8 15 1 7.97 7. 97 s.oc 8.14 
8 1 5 6 7.99 7.95 8.00 8.10 
8 15 i 1 a.01 a. co 7.99 8.09 
a 15 1 6 8.06 7.97 8 .02 8. 11 
8 15 21 7.96 8.05 8.C1 8.10 
8 1 5 26 8.04 8.07 8. (' 2 8.06 
8 15 31 7.96 8.C6 8.01 a. 10 
8 1 5 36 8.03 7.95 7 .99 8.09 
8 15 41 8.05 8.21 7.99 a.04 
8 15 46 8.05 a.05 7.97 a.03 
8 15 51 8. 00 a. 27 8.01 8.03 
8 15 56 7. 96 8. 24 8. 01 8.07 
B 16 1 8.00 a.ca 8.02 8 .17 
8 16 6 8.24 B.09 7.97 8.06 
8 16 1 1 8.14 7.96 7.98 8.07 
8 16 1 6 a.06 a.09 a. cc 8.06 
8 16 21 8.09 a.11 7.98 8.07 
8 1 6 26 8. (\4 7.93 8. 0 1 8.09 
8 16 31 8.C7 7. 96 7.98 8.09 
8 16 36 8.C6 7.9a 8.00 a. 14 
8 16 41 a.cs 8. (11 8.01 8.09 
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TRANSECT 5 

'II 11E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
fl P. HN SEC PH PH PH PH 

8 16 46 8.21 7.99 EL02 8.09 
8 16 51 7.93 7.98 8.02 8.08 
8 16 56 7.9f 7. 92 7.99 8.05 
8 17 . 1 8.0E 7.98 7.90 8.08 
8 17 6 8.04 8.C3 8.01 8.05 
8 17 1 1 8.01 8. 13 8. (' 2 8.06 
8 17 16 7.94 7.99 8.00 8.06 
8 17 31 7 .96 8. ('3 8 .C•O 8.06 
8 17 36 8.02 7.98 8.0C 8.07 
8 17 41 8.06 8. 0 1 8.09 
8 17 46 8.08 ~-. 1,.:tJ 7.98 8.04 
8 17 51 7.98 a.cc 7.98 8.03 
8 17 56 7.96 a.cs 7.98 8.08 
8 18 1 8.C2 7.96 8 .00 8.06 
8 18 6 8.04 7.95 8 .C•C' 8.08 
8 18 11 8.12 7. 97 7. 99 8.07 
8 18 16 7.99 7. 88 7.99 8. 10 
8 18 21 7.91 7.92 8.0(' ***** 
8 18 26 7.98 7.98 e.ou ***** 
8 18 31 7.98 7. 97 ***** ***** 
8 18 36 8.03 8. (11 ***** ***** 
8 18 41 8.03 7.98 ***** ***** 
8 18 46 8. t) 1 7.94 ***** ***** 
8 1B 51 8.01 8.15 ***** ***** 
8 18 56 8.01 7.99 ***** ***** 
8 19 , 7 .94 8. 21 ***** ***** 
8 19 6 8. 0 1 ***** ***** ***** 
8 19 , 1 8.02 ***** ***** ***** 8 19 1 6 8~09 ***** ***** ***** 
8 19 21 a.oc ***** ***** ***** 
8 19 26 8.10 ***** ***** ***** 
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TB AN SECT. 6 

'TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
P. Fi MN SEC PH PH PH PH 

H 24 1 ***** ***** ***** 8.10 
0 24 6 ***** ***** ***** 8.09 
8 2U 11 ***** ***** 8. 0(1 8.09 
8 24 16 ***** ***** 8.09 8.02 
8 24 21 ***** ***** 7. 98 8.03 
8 24 26 ***** ***** 7.99 8.06 
8 24 31 ***** ***** 7.94 8.04 
8 24 36 ***** ***** 8.00 8.09 
8 24 41 ***** ***** 8.00 8.12 
8 24 46 •**** 8. 12 7.99 8.10 
8 24 51 ***** a.ca 8.01 8. 10 
8 24 56 ***** 8,(16 8.01 8.08 
8 25 1 ***** 7.98 8.C3 8.10 
8 25 6 ***** 7. 84 7 .99. 8. 11 
8 25 11 8. 13 8. C·O 8. (I 1 8.10 
8. 25 16 8.05 7.93 8.0C 8. 1C 
8 25 21 7.98 8.(\7 8.0C 8.07 
8 25 26 8.05 8.07 7.98 8.06 
8 25 31 7.85 8. (\Ll 8.0C · 8.08 
8 25 36 8.04 a.cs 7.97 .a.01 
8 25 41 7.98 8. (13 7.95 8. 10 
8 25 46 a.oc 8. 12 7.96 8.09 
8 25 51 8 .(13 8. 14 7.95 8.05 
8 25 56 7.99 8. 16 7.97 8.10 
8 26 1 8.11 7.98 7.97 8.03 
8 26 6 8. 15 7.95 7.99 8.09 
8 26 11 8.12 7.93 7.98 B.04 
8 26 16 8.07 8.C4 7.98 8.(\4 
8 26 21 8.06 7.96 B.00 8.06 
8 26 26 7.99 8.00 7.98 8.03 
8 26 31 8. (l 1 a.cs 8. c 1 8.06 
8 26 36 7.98 7.94 8.01 8.13 
8 26 41 8.09 8. C15 · s.oo 8.06 
8 26 46 8 .C·3 7.88 8.00 8.09 
8 26 51 7.96 8.(14 7. 97 8.07 
8 26 56· 7.98 7 •. 92 7.99 8. 11 
8 27 1 8. {\ 1 7. 95 0.oc 8.05 
8 27 6 7.98 8.04 e.01 8.07 
8 27 1 1 7.99 7.85 8.0C 8.04 
8 27 16 8.10 7.96 7.99 e.03 
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TRANSECT 6 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

H 27 21 7.97 8.C2 8.01 8.C8 
u 27 26 7.98 7.98 7 .97 8.07 
8 27 31 7.94 8.C7 7.98 8. 08 
8 27 36 7.98 7. 95 e. c 1 8.09 
6 27 41 7.98 8.CS 8.C:C 8.08 
8 27 46 a.cs 7.91 8. c 1 8.08 
8 27 51 a.cs 7.90 8.C1 8 .(\ 2 
8 27 56 a. C·3 7.88 7.99 a.03 
8 28 1 8.00 7.89 7.98 8.03 
8 28 6 7.94 8.06 8.0C a.OS 
8 28 1 1 7.95 a.cs 8.01 a.09 
8 28 16 7.95 8. 04 . 8.Ci2 8.('8 
8 28 21 8.09 8.00 8.0C 8.07 
8 28 26 7.98 7.88 7.99 8.08 
8 28 31 8 .OC· 8.C1 7.99 8.04 
8 28 .'j 6 7.96 7.95 8. 0 1 8.09 
8 28 41 a. 01 7.97 .7.97 8.07 
8 28 46 8.07 7.91 8.01 a.ca 
8 28 5 1 a.06 7.95 a.ct:'. 8.C7 
8 28 56 8 .1 G 8.C2 e.oo 8.03 
8 29 1 8.C2 8.(l4 7.97 8.01 
8 29 6 a.09 8. C:C 7.93 8.03 
8 29 1 1 7.87 8.06 7.96 7.99 
8 29 1 6 7.94 7.92 e. o 1 8.(\6 
8 29 21 8.07 7. 97 7.99 8.00 
8 29 26 8.13 7.97 e.oc a.co 
8 29 3 1 8.17 8.07 7.96 8.05 
8 29 36 a.06 8. (: 1 7.95 7.99 
8 29 4 1 7.93 8.C4 8.02 8.09 
f3 29 46 7.92 7.98 7.98 8. (14 
8 29 51 a.cc 7. 91 7.99 7.98 
8 2G 56 a.09 7. 94 7.99 8. 11 
8 JC 1 a.ca 7.99 7.99 a.09 
8 30 6 8.C-2 8. C.5 8. 02 8.06 
8 JC 1 1 7.98 7. 91 8.01 8.03 
8 3C 16 7.94 7.98 8. oc 8. 1 (' 
8 30 21 7.97 7.87 s.oc. 8.07 
8 30 26 8.03 8.C.7 8.0C 8. o·e 
8 3(' 31 6.07 8.C3 8.08 8.03 
8 30 36 7.97 7.99 7. 99 8.03 
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TRAN SECT 6 

TIME LlVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

8 3C· 41 8.04 s. rs e.oc 7.99 
8 30 46 7.98 8.04 7.99 8.07 
8 3(' 51 e. 1 c 7.97 8 .oc 8.02 
8 30 56 8.02 7.98 8.C3 8.01 
8 3i 1 7.91 8. 12 7 .98 8.06 
8 31 6 .., • 97 8. 00 7.99 8.03 
8 31 11 8.C2 7.98 7.99 8.07 
8 31 16 8. 09 . 7.97 8.01 8 .06 . 
8 31 21 8.19 7.92 7 .97 8.10 
8 31 26 8.05 7.86 8.02 ***** 8 31 31 7.98 . 7. 99 7.96 ***** 8 31 36 8.(19 7.95 ***** ***** .8 31 41 7.99 8.C1 ***** ***** 8 31 46 7.99 7.94 ***** ***** 8 31 51 7.96 7.94 ***** ***** 
8 31 56 8.C3 7.95 ***** ***** 
8 32 , s.oe 7.99 ***** ***** 
8 32 6 8.02 8.12 ***** ***** 8 32 1 1 7.98 ***** ***** ***** 8 32 16 7.97 ***** ***** ***** 
8 32 21 7.98 ***** ***** ***** 
8 32 26 8.01 ***** ***** ***** 8 32 31 8.13 ***** ***** ***** 
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TPANS ECT 7 

TIME LEV :EL 1 LEV El 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

H 37 2 1 ***** ***** ***** 8.07 
8 17 26 ***** ***** ***** 8.C7 
8 31 31 ***** ***** 0.oc 8. 11 
8 37 36 ***** ***** 8.02. 8.10 
8 37 41 ***** ***** 8.00 . 8 .05 
8 37 46 ***** ***** 8.('·1 8.05 
8 37 51 ***** ***** 8. o 1 8.07 
8 37 56 "'*"'** ***** 8.04 8. 11 
8 38 1 ***** ***** 8.01 . 8 .05 
8 38 6 •**** 8.06 7.97 8.08 
8 38 11 ***** 8 ~ 13 7.96 8.05 
8 38 1 6 ***** 8. 11 7.99 8.03 
8 38 21 ·***** 8.02 8.00 8.05 
8 38 26 ***** 8,C4 8.01 8.05 
8 38 31 7.98 8.(17 8.05 8.07 
8 38 36 8.08 8. 10 e.01 R.05 
8 38 4 1 8.14 a.cs 7.98 8.05 
8 38 46 7.99 8.01 7.96 8.09 
8 38 51 7.99 7.95 8.01 8.05 
8 38 56 8.04 7.90 7.96 8.05 
8 39 1 8.10 8.C'O 8.02 8.08 
8 39 6 8.03 8.00 8.00 8.03 
8 39 1 1 8.06 8.01 0.00 8.04 
8 39 16 8.09 8.C2 8 .o 1 8.06 
8 39 21 7.99 7.95 8.01 8.06 
8 39 26 7.97 7.98 e. (13 8.06 
8 39 3 1 8.00 1. 94 8.01 8.05 
8 39 36 8 .• 07 7.96 8.04 8.06 
8 3.9 41 8.01 8.02 7.99 8.05 
8 39 46 8.07 7. 97 7.99 8. 11 
8 39 51 0.14 7.95 8.1)0 8.03 
8 39 56 7.96 7,99 8.IJC 8.08 
8 40 1 7.97 7.95 8.0C 8.04 

.B 40 6 7.98· 8.01 8 .co 8.05 
8 40 11 7.95 7.99 8 .Ct 8.05 
8 40 16 8.08 8 • Ci C· 8. 0 l 8.05 
8 40 21 8.03 8.02 8 .• 02 8.05 
0 40 26 8 .11 8.04 7. 98 8.06 
8 40 3 1 a.cs 8.C7 7.98 B.05 
8 40 36 8.C1 7.95 7.94 8.05 
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TRANSECT 7 

'!'H!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN s::::c PH PH PH PH 

8 40 4 1 7.95 7.98 8.C1 8.05 
8 41) 46 7.97 7.99 8.0C 8.09 
8 40 51 7.98 7.96 8.01 1L09 
8 4(\ 56 8.04 7.95 8. {1, 8.05 
8 41 1 8.13 8.C2 7.98 8.06 
8 41 6 8.15 7.98 8 .02 8.03 
8 l.11 11 7.97 7. 96 8.0C'. 8.07 
8 41 1 6 7.97 8.(lO 7.99 8.03 
8 41 21 7.96 7.97 8.00 8.05 
8 41 26 7.98 7. 98. 7.99 8.05 
8 41 3 1 8.03 7.98 8.C1 8.06 
8 41 36 7.98 7.97 7.99 8.06 
8 41 41 8.00 8.02 8.01 8.01 
8 41 46 7.98 7.98 0. o 1 8.03 
8 41 51 7.99 7.98 a.cc 8.04 
8 41 56 8.07 s.oo 8. 01 8.07 
8 42 1 8. 0 9 7.95 8.03 ***** 
8 42 6 7.97 7.92 8.05 ***** 
8 42 11 7.98 7.95 ***** 8.03 
8 42 16 8.10 8.06 ***** 8.06 
8 42 21 7.98 7.98 8.00 8.03 
8 42 26 7.97 7.96 8.01 8.03 
8 42 31 8.00 7.98 7.98 8.04 
8 42 36 8.09 7. 99 7.98 8.02 
8 42 41 8. 0 3 8.03 8.00 8.03 
8 42 46 8.03 ***** 8.01 8.05 
8 42 51 7.99 ***** 8.05 
8 42 56 7. 95 8.00 7.98 8.03 
8 43 1 8.02 7.95 8.01 8.05 
8 43 6 8.07 7.97 8.01 8.06 
8 43 11 ***** 7.95 8.04 8.05 
8 43 16 ***** 8.07 8.01 8.03 
8 43 21 8.01 7.92 8.02 8.00 
8 43 26 8.03 7.96 8.01 8.03 
8 43 31 8.04 7.95 7.99 8.03 
8 43 36 8.05 . 7.99 8.01 8.05 
8 43 41 8.05 7.98 7.97 8.04 
843 46 7.97 8.00 8.01 8.03 
8 43 51 8.03 7.93 8.01 ·8.05 
8 43 56 8.03 8.07 8.01 8.05 
8 44 l 8.00 8.00 8.00 8.08 
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~RAN SECT 7 

TIME LEV El 1 LEVEL 2 lEVEL 3 LEVEL ~ 
HR MN SEC PH PH PH PH 

A 44 6 7.94 A. 15 8. c 1 8.03 
H 44 11 7.96 7.95 8. 04 8. 10 
8 44 16 8.03 7.99 8. c 1 8.05 
8 44 21 8.15 7.98 8.01 8. 10 
8 44 26 8.06 7.95 8 .02 8.08 
8 44 31 7.97 8. C"5 0.oc 8.08 
8 44 36 7.98 7.95 8.0 2 8.07 
8 44 L1 1 8.00 8.CO 8.01 8.07 
8 44 46 8.02 8. (14 8. 0 1 8.07 
8 44 51. 8.01 8.05 8.01 8.06 
8 44 56 7.96 7.97 8.00 8.03 
8 45 1 8. C2 a.cs a.co 8.05 
8 45 6 7.98 8. 18 1. 98 8.03 
8 45 11 8.03 8. 13 7.99 8.08 
8 45 16 7.94 8. ('5 7.96 8.00 
8 45 21 7.99 a.cc 8. 01 8.07 
8 45 26 . 8. 03 8.07 8.04 
8 45 36 8.07 8. (16 8.01 8.05 
8 45 41 8.02 8.07 8. 01 8.03 
8 45 46 7.94 7.87 8.00 8.03 
8 45 51 8.05 7.92 8.o1 8.05 
8 45 56 8. 10 7. 96 8.00 8.04 
8 46 1 8.13 a.co 7. 98 8.07 
8 46 6 7.98 8.05 8.02 8.00 
8 46 11 7.87 7. 96 8.00 8.04 
8 46 16 8.00 8.01 8.C3 ***** 
8 46 21 8.05 1. 95 8.00 ***** 
8 46 26 8.03 8.14 ••••• ***** 
8 46 31 8.03 7. 87 ***** ***** 
8 46 36 8.06 7.99 ***** ***** 
8 46 41 7.98 7.94 ***** ·~··· 8 46 46 8.01 7.95 ***** ***** 
8 46 51 8.C7 8.02 ••••• ***** 
8 46 56 7.98 0.00 ***** ***** 
8 47 1 7.98 ***** ***** ***** 
8 47 6 7.93 ***** ***** ***** 
8 47 1 1 8.09 ***** ***** ***** 
8 47 16 8. 12 ***** ***** ***** 
8 47 21 8.03 ***** ***** ***** 
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TR AN SECT 8 

T!ME .. I.EV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC . PH PH PH PH 

8 51 31 ***** ***** ••••• 8.0A 
H 51 36 <Ii<**** ***** ••••• 8.04 
0 51 41 ••••• ••••• 7.99 8.03 
8 51 46 ***** ***** 7.95 8.06 
8 51 51 ***** ***** 7.99 8.07 
8 51 56 ***** ***** 8. 01 8.08 
8 52 1 . ***** ••••• 7.99 8.04 
8 52 6 ***** ***** 8.05 8.01 
8 52 1 1 ***** ***** 8.01 8.07 
8 52 16 . ***** 8. 1C . 7. 96 8.08 
8 52 21 ••••• 8. C4 8.09 8.03 
8 52 26 ***** a.02 8. 01 . 8 .05 
8 52 31 ***** 8.06 7.96 a.06 
8 52 36 ***** 7.93 8.0C 8.09 
8 52 41 8.10 8. 18 8.01 8.07 
8 52 46 a.04 7.99 7.98 a.10 
8 52 51 7.98 7.87 7.99 8.07 
8 52 56 7.98 a.ca 0.00 8.09 
8 53 1 . 8. 07 a.03 7 .90 8.06 
8 53 6 8.26 8 • (I 1 8.00 8.10 
8 53 1 1 a.02 7.98 8.01 8.02 
8 53 1 6 7.95 7. 97 7. 98 8.08 
8 53 21 8.19 8. 15 8.02 8.09 
8 53 26 8.07 8.01 8.09 8.03 
8 53 3 1 8.02 8.09 8.01 8.03 
8 53 36 7.95 8.01 8.1)0 8.03 
8 ~3 41 .8. 0".l 8.12 7.98 8.05 
8 ~,3 46 8.06 8.03 8. 0 1 8.07 
8 53 51 8.05 8.02 7.96 8.07 
8 53 56 7.93 a.co 8. 01 8.03 
8 SU 1 7.95 a.cs 7.98 8. 11 
8 54 6 8.26 7.95 8 .o 1 8.05 
8 54 1 1 8.07 7. 96 8.GO 8.07 
8 54 16 A • <' 1 8. ('!2 7.99 8.06 
8 54 21 7.99 8.00 7.98 8.04 
8 54 26 0 .en 7.96 8.13 8.08 
8 54 31 8.09 0.os 8.01 8.03 
8 54 36 7.95 8.07 8.08 8.03 
8 54 41 7.95 7.95 7.94 8.03 
8 54 46 7.98 8.06 7.97 8.09 
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TRANSECT 8 

'!' IME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

8 :14 ~.1 8.08 7.93 8. (' 5 8. 0 ::\ 
8 54 56 8.06 8.03 8.04 8.0b 
8 55 1 7.99 8.02 8. 0 1 8.10 
8 55 6 8.28 8.05 7.97 8.02 
8 55 11 8.04 8.05 7. 89 8.09 
8 55 16 a.C9 8.02 8. Of' 8.06 
8 55 21 8 • ('6 7.93 7.96 8.07 
8 55 26 7.98 a.oc 7.98 8.03 
8 55 31 8.02 8.04 7.96 ***** 
8 55 36 8.09 7.87 8.01 8.01 
8 55 41 8.03 7.93 ***** 8.06 
8 55 U6 8.06 8.01 7.97 8.03 
8 55 51 8.03 1. 86 a.oo 8.08 
8 55 56 0.02 7.86 7.96 8.04 
8 56 1 8. (13 7.88 8. 01 8.06 
8 56 6 7.99 a.cs 8.01 8.14 
8 56 16 7.92 7.96 8.')0 **"'** 
8 56 21 7.89 ***** 7.99 8.04 
8 56 26 7.9U 7.84 ***** 8.04 
8 56 31 7.89 7.95 8.01 8.04 
8 56 36 7.99 8.01 7.98 8.10 
8 56 41 7.98 8.06 7.98 8.06 
8 56 U6 ***** 7. 96 7.99 ·7.99 
8 56 51 7.<11 7.95 8.01 8.07 
8 56 56 8.03 a.ca 8. 01 8.04 
8 57 1 7.97 ***** 7.99 8.06 
8 57 6 8. 04 7. 92 8 .o, 7.99 
8 57 11 8.07 8.05 7.97 8.03 
8 57 16 7.98 0.12 7.98 8.03 
8 57 21 8.07 8.15 8.00 8.05 
8 57 26 ***** 8. ()6 7.94 8,07 
8 57 31 8.01 7.96 8.01 8.07 
8 57 36 8.03 7.95 7.96 0.00 
8 57 41 8.08 8.05 7.99 8.06 
8 57 46 8.01 8.07 8.o1 8.05 
8 57 51 8.02 7.84 7.99 8.06 
8 57 56 7.98 8.01 8.03 8.05 
8 58 1 8.10 7.93 0.00 8.06 
8 58 6 8., 2 8. 22 7.93 8.05 
8 58 11 8.06 7.96 8.02 8.03 
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TRANSECT 8 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

8 58 16 8.02 7.99 8.06 8.05 
8 58 21 7.99 8.06 8.0C 8.05 
8 58 26 8.03 8.00 8 .13 8.03 
8 58 31 7.96 8.03 7.99 8.01 
A 58 36 8. (11 8.05 8.06 8.06 
8 58 41 8.01 8.07 8. 01 8.04 
8 58 U6 7.98 7.95 7.98 8.03 
8 58 51 8.24 8.10 7.96 8.09 
8 58 5.6 7.97 8.05 7.99 ***** 
8 59 1 8.13 8.17 8. 01 ***** 
8. 59 6 8.~1 8.(2 ***** ***** 
8 59 11 8.22 8.C3 ***** ***** 
8 59 16 8.08 7. 99 ***** ***** 
8 59 21 7.94 7,89 ***** ***** 
8 59 26 8.02 7.97 ***** ***** 
8 59 31 7.95 7.98 ***** ***** 
8 59 36 7.95 8.12 ***** •**** 
8 59 41 7.95 ·***** ***** ***** 
8 59 46 • 8. 10 ***** ***** ***** 
8 59 51 0.03· ***** ***** ***** 
8 59 56 7.99 ***** ***** ***** 
9 c , 0.oc ***** ***** ***** 
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T:R !NS ECT q 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

9 5 11 *:de*** ***** ***** 8.06 
9 5 16 1'<11*** ***** ***** 8.06 
9 5 21 ***** ***** 8.01 8.09 
9 5 26 ***** ***lli<* 8. {13 8.02 
9 5 31 ***** ***** 8.01 8.05 
9 5 36 ***** ****>It 8. 0 1 8.06 
9 5 41 ***** ***** 8.01 8.05 
9 5 46 *"'*** ***** 8.03 8.03 
9 5 51 ***** ***** 8.02 8.06 
9 5 56 ***** 8. (•5 8.00 8.05 
9 ·6 1 ***** 7.95 8.01 8.03 
9 6 6 ***** 7.98 8.o1 8.04 
9 6 11 ***** 7.99 8.C2 8.05 
9 6 1 6 ***** 7.97 8.01 8.04 
9 6 21 8. 12 8. ".'3 8.01 8.05 
9 6 26 7.98 8. 00 8. 04 8.10 
9 6 31 8.09 7.94 8.C2 8.09 
9 6 36 8.07 8.(7 8.(lU 8.05 
9 6 4 1 8.02 8.(1 8.C6 a.OS 
9 6 U6 8. 0 2 7.95 8.01 8.07 
9 6 51 a.ca 7.87 8.01 8.05 
9 6 56 8. (18 7~95 a. 0 2 8.04 
9 7 1 8.02 8.04 8.04 8.06 
9 7 6 8 • I)(· 7.97 8 .cc 8.05 
9 7 11 7.91 8.05 8.03 8.04 
9 7 1 6 7.98 8. (16 8 .03 8.06 
9 ·7 21 e.02 7.95 8.03 8.05 
9 7 26 8. 05 7.93 8 .o, 8.06 
9 1 3 1 0.oc 7.98 8.01 8.05 
9 1 36 8 • C: 2 7. 95 8 .o 3 8.06 
9 7 41 8. 14 7.94 0.ou 8.06 
9 7 46 a.co 8. (15 8.01 8. 10 
9 7 51 7.97 7.90 8.01 8.06 
9 7 56 7.98 7.85 8.04 8.06 
9 8 1 8.03 8. cc 8.04 8.09 
9 8 6 8.0C 7.95 8.03 8.10 
9 8 11 7.98 7.96 8.02 8.03 
9 B 16 7.96 7.96 B .05 8.05 
9 8 21 7.98 7.99 8.04 8.06 
9 8 26 8. ('6 8.01 8 .03 8.06 
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TRANSECT 9 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

9 8 31 8. ('5 A. ('16 8. (13 8.06 
9 8 36 7.95 8. C(' 8.01 8.05 
9 8 41 7.99 1.93 8.('4 8.06 
9 8 46 8.03 7.98 8.02 8.06 
9 8 51 8.04 8.19 8.03 . 8. 06 
9 A 56 7.97 8.05 8.04 8.06 
9 9 1 7.97 7.89 8 .c 2 8.06 
9 9 6 7.99 7.98 8.07. 8. 11 
9 9 1 , 8.14 7. 97 8.05 8.10 
9 9 16 8.0(\ 7. 96 8.08 8.07 
9 9 21 7.98 7.95 a. C9 8.07 
9 9 26 7.96 7.92 8.05 8.13 
9 9 31 8.03 1. 96 8.07 8.06 
9 9 36 7.99 8.C3 8.05 8.06 
9 9 41 7.99 8.00 8.02 8.08 
9 9 46 7.89 7,93 8.04 8.08 
9 9 51 0.00 8. 16 8.04 8.04 
9 9 56 a.ca 8.C6 a.05 8. 12 
9 1C 1 a .rn 8.22 B .02 8.04 
9 10 6 a.oc 7.93 8.08 8. 11 
9 10 1 , 7.96 7.88 8.04 8.04 
9 10 16 a.05 7.98 8 .('3 8.04 
9 H' 21 7.96 8.C1 8 .05 8.05 
9 1 (\ 26 7.98 7. 91 . 8.05 8.05 
9 , (\ 41 1.91· 7.94 8.02 8.05 
9 1(· 46 8.05 8.02 8.C3 8.04 
9 10 51 7.98 8.16 8. c 1 8.05 
9 10 56 7.87 a.co 8.06 .8.06 
9 11 1 .8.00 8.1C 8.03 8.06 
9 , 1 6 8.09 8.05 8. 0.3 8.0.6 
9 11 , , 8.04 7.92 8 .05 8.0a 
9 1 1 16 7.99 7.99 a.cs 8.07 
9 11 21 8. c. 7 7.95 8.05 8.08 
9 1 1 26 7.99 7,98 8.05 8.09 
9 ,, 31 8.01 8. 11 8.08 
9 1 1 36 7.94 7. 89 8.09 a.10 
9 , 1 41 8 • ('4 8.0(I 8.06 8.03 
9 , 1 46 8.06 8.C1 8.05 8.03 
9 11 51 8. ('1 7.95 a.,, 8.03 
9 1 1 56 8. c (I 8. 07 8.04 8.03 
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TRANSECT 9 

TIME I.E. VEL 1 LEVEL 2 1. !:V EL 3 LEVEL 4 
HR MN SEC ·pH PH PH PH 

9 12 1 7.96 8. , 3 8.05 8.02 
9 12 6 8.03 8.')5 8.10 8.05 
9 12 1 1 1.91 8.C6 8.0S 8. 12 
9 12 1 6 7.98 8.05 8.05 8. 11 
9 12 21 8.08 7.95 8.05 8.05 
9 12 26 a.cs 7.96 8. 01 8.02 
g 12 31 6.01 7.98 8.02 8.03 
9 12 36 8.02 7.91 8.04 8.03 
9 12 41 8 • 11) 7. 91 7.99 8.03 
9 12 46 8.01 7.92 8 .04 8.05 
9 12 51 7.99 7.93 8.04 ***** 
9 12 56 7.98 8.00 8.00 ***** 
9 13 1 8.01 8.12 ***** ***** 
9 1 3 6 7.98 7.94 ***** ***** 
9 13 1 1 7.88 7. 94 ***** ***** 
9 13 1 6 8.01 0.00 ***** ***** 
9 13 21 8. 11 7.99 ***** ***** 
9 13 26 8.04 7.95 ***** ***** 
9 13 31 . 8 .1)7 7.97 ***** ***** 
9 . 13 36 8.05 ***** ***** ***** 
9 13 41 7.98 ***** ***** ***** 
9 13 46 7. 93 ***** ***** ***** 
9 i3 51 7.94 ***** ***** ***** 
9 13 56 S.03 ·***** ***** ***** 
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TRANSECT 1 (I 

TIME L f.V EL 1 LEVEL 2 tEVEL 3 LEVEL 4 

HF MN SEC PH PH PH PH 

s 18 26 ***** ***** ***** 8.06 
9 18 31 ***** ***** ***** 8.06 
9 18 36 ***** ***** 7.99 8.05 
9 18 41 ***"'* ***** 7. 9 9 8.05 
9 18 46 ***'** ***** 7.99 8.06 
g 1 8 51 ***** ***** 8. 0 1 8.CS 
9 18 56 ***** ***** 7.98 8. 0 3 
9 19 1 ***** ***** 7. 95 8.05 
9 19 6 ***** ***** 8.01 8.C5 
9 19 1 1 ***** 8.00 7.98 8.03 

. 9 19 , 6 ***** 7.98 7.95 8 • r. 5 
9 , 9 21 ***** 8. 04 7.99 8.05 
9 19 26 ***** 8. c:s 8. (' 1 B.03 
9 1 9 31 ***** 7.97 7.97 8.03 
9 19 36 8. 1 c . 7.98 7.98 8.04 
9 19 41 8.19 8.01 8.02 8. 05 
9 19 46 8.02 7.94 7.99 8.03 
9 19 51 7.95 8. C'C 7.97 8.C4 
9 19 56 8. C' 9 .8.01 8.01 8.04 
9 20 , 8.01 7. 95 8. c 1 8.03 
9 2 (' 6 8.0( 7.99 8.00 8.03 
9 2(• , 1 8.C4 7.97 8. 0 c-
9 2 C' 16 8.01 7.99 8.01 8.03 
Q 20 21 7.97 7.92 8. 01 8.03 
9 21"' 26 7.98 7.98 7.99 8.03 
9 20 31 8 • (15 8.C2 8 .(' 0 8.04 
9 20 36 8.0C 7. 97 8.C1 8.C3 
Q 2 (' 41 8.09 8.02 7. 99 8.03 
9 2 I' 46 8.09 8. C·2 8.01 8.04 
9 20 51 . 8. 05 . 7.96 8. c 3 ***** 
9 20 56 7.97 7. 95 7.99 8.03 
g 21 , 8.01 8.02 "'"'*** 8.03 
q 21 6 8. 05 7.98 8.C1 8.03 
Q 21 1 , 8 • 0 (' 7. 95 8. c 2 8.03 
9 21. 16 7.98 8. co 8.01 8. 03 
9 21 21 . 8.05 8.01 8 .o 3 8.04 
q 21 26 8. C· 3 7.95 8.08 8.03 
9 21 31 8.09 7.97 8. c 3 8.03 
9 21 36 8. <'5 ***** 8.C7 8.04 
9 21 41 8 • 04 8.01 8. , 1 8 ~ 03 
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TRANSECT 10 

?:.ME LEVEL 1 LEVEL 2 LEVEL 3 LE VEI. 4 

:-lR MN SEC PH PH PH PH 

q l: 1 46 8 • C• 1 8.00 8 •. ') 8 8.03 

9 21 51 7. 94 8.01 A. 11 8.03 

Q 21 56 8.02 7.95 8.09 8.03 

g ') ') 1 ***** 7. 87 8. 14 8.03 
,_ L. 

9 22 6 7.95 7.95 8.08 8.04 

9 22 1 1 8.09 8.01 8.06 8.04 

g .22 , 6 8.07 8.04 8.04 8.04 

9 2L 21 7.97 7.95 8. Ci 3 8.04 

9 22 26 8. 10 8. 06 8.01 8.04 

9 22 31 8.00 8.C5 8 .o 2 8. 03 

9 22 36 8.C7 8.02 7.99 

9 22 41 8 • 0 8 7.95 8. n. 1 8.04 

9 22 46 8.06 7.91 8.04 8.03 

9 22 51 8.25 7.95 8. ':', 8.03 

9 22 56 8. 01 8.05 8.02 8 . o 4 

9 23· 1 a.GS 8.CC 8.08 8.05 

9 23 6 7.90 8. (10 8.07 8.03 

g 23 1 1 8 • (; 0 8.C2 8. 11 8.03 

9 23 16 7.98 8. i:, e.rn 8.04 

9 23 21 8.04 7.91 8 .08 8.03 

9 23 26 8.C7 7.96 8. 1 , 8.03 

9 23 31 8.08 8.07 8.10 8.03 

9 23 36 8.04 7.92 8 .13 8.03 

9 '") ~ 41 8 • 00 7.98 8.06 8 .• 04 ,_ 
9 23 46 7.97 a.co 8. 06 8.C5 

g 23 51 8.03 8.C9 8. c 3 8.04 

9 23 56 7.99 7. 9C 8.06 8 • c ') 
9 24 1 7.96 8.02 8.06 8.03 

9 24 6 8.03 8.C3 8.08 8.05 

9 2U 1 1 8.04 8. 14 8.C9 8.03 

g 24 16 7.99 8. C.5 8 .1 c 8.04 

9 24 21 7.98 7. gu 8. rs ***** 
g 24 26 8.C2 7.97 8. 05 ***** 
9 24 3 1 8.07 7.98 ***** ***** 
9 24 36 8.16 7.95 ***** ***** 
9 24 LI 1 8.C2 7. 95 ***** ***** 
9 2U 46 8. ')C 7.96 "'*>e<** ***** 
9 24 51 7.93 7.88 ***** ***** 
9 24 56 6.04 8.05 ***** ***** 
q 25 1 8.C3 7.91 ***** ***** 
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TPANS ECT 10 

TIME LEVEL 1 LEVEL "' lEVEL 3 LEVEL 4 ~ 

HR MN SEC PH PH PH PH 

9 2'> 6 8. 0 2 ***R• ***** ***** 
9 25 1t 7.86 ***** ***** ***** 
9 25 16 7.99 ***** ***** ***** 
9 2~ 21 8.C1 ***** ***** ***** 
9 25 26 .1. 99 ***** ***** ***** 
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TFANSECT 11 

TIME LEVEL 1 LEVEL 2 LE VE L 3 LEVEL 4 
HR MN SEC PH PH PH PH 

9 29 41 ***** ***•* ***** 8 • 0 i; 
9 29 46 ***** ***** ***** 8.05 
9 29 51 ***** ***** 7.96 8.05 
9 29 56 ***** ***** 8. c 1 8.04 
9 3G 1 ***** ***** 7.')9 8.05 
9 30 6 ***** ***** 8. 0 1 8.05 
9 30 11 ***** ***** 8.C1 8.03 
9 30 16 ***** ***** 8.01 8.05 
9 3 I) 21 1''!c*** ***** 8.02 8.04 
9 30 26 ***** 8.('C 8.C4 8.05 
9 30 31 *•*** 7.95 8.03 8.05 
9 31) 36 ***** 7.95 8. 01 8.03 
9 30 4 1 ***** 7.96 8.03 8.04 
9 3 ') 46 ****J!IC 7.95 8.05 8.04 
9 30 51 8.02 8. 12 8.04 8.05 
9 30 56 7.97 8.05 8.C4 8.05 
9 31 1 8.04 8.02 8.07 8.04 
9 31 6 7.98 7.9C 8.1C 8.05 
9 31 1 1 8 • fj 1 7.84 8.09 8.04 
9 31 16 8 • c. "7 7.97 8.10 8.(15 
9 31 21 7.96 7.99 8. 1 0 8.05 
9 31 26 8.09 7. 97 8.13 8.05 
9 31 31 8. (13 7.96 8 .12 8.05 
9 31 36 7.92 7. 97 8. 13 8.05 
9 31 41 8.0C 8.01 8.08 ·8.06 
9 31 46 7.99 7.95 8. 1C" 8.05 
9 31 51 8.05 7.95 8.13 8.06 
9 31 56 7.98 7.99 8.11 8.05 
9 32 1 7.99 8.C5 8 .13 8.06 
9 32 6 8.11 8.00 8. 1, 8.06 
9 32 1 1 7.98 7.95 8. 13 8.06 
9 32 16 8.04 7.98 8.12 8.06 
9· 32 21 8. OC' 7.98 8.11 8.06 
9 32 26 8.04 7. 95 8.13 .8.06 
9 32 31 8.C4 7.96 8 .1 c 8.06 
9 32 36 8.C6 7. 96 8.13 8.06 
9 32 41 8.02 8.02 8.08 8.06 
9 32 46 8.C1 7. 94 8.10 8.06 
9 32 51 8. (' 3 8. 06 8. 1 !') 8.06 
9 32 56 7.98 7.94 8.13 8. ('6 
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TFANSECT 11 

'l :ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
II R MN SEC PH PH PH PH 

9 ~ 'l 1 7.98 8. C: 3 F,.., ~· E. Of, 

9 33 6 8.05 7. 86 fi. 1 3 8.06 
9 33 11 7.91 7.97 8 .17 8. '.)6 
9 33 1 E 8 • 04 7. 92 8. 13 8.06 
9 33 21 7.98 7.9U 8.16 8.06 
9 33 26 a.ca 7.98 8. 13 8.06 
9 33 3 1 7.97 7.96 8. 13 8.06 
9 33 36 8.C6 7. '?5 8. 14 8.06 
9 33 41 7.98 7.97 8. 1 0 8.06 
9 33 U6 7.96 7. 95 8.1C 8.C7 
9 33 51 8.01 8. (' 1 8. 11 8.06 
9 33 56 a.oc 7.85 8. 15 8.07 
9 34 . 1 8.GC 8. CC· 8.13 8.06 
9 34 6 7.95 7.98 8.1C 8.06 
9 34 1 1 8.07 8 • ('() 8.13 8.06 
9 34 1 6 7.99 a.cs 8.12 8.06 
9 34 21 8 • (j 1 a. er 8. 1 (' 8.05 

.9 34 26 8.04 7.90 8.15 8.C6 
9 34 31 7.95 8.C1 8 .11 8.05 
9 34 36 8.03 7.98 8. 13 8.06 
9 34 U1 8.C5 8. ('(' 8. 11 8.06 
9 3U 46 7.98 7.92 8.13 8. I) 5 
9 34 51 7.98 8. co. 8.12 8.06 
9 3U 56. 8., 3 7.95 8.1':· 8. (15 
9 35 1 8.01 7.91 8 .1 3 8.06 
9 35 6 8.04 8.C2 8. 1 3 8.('5 
9 35 11 7.97 8. 01 8.12 8.05 
9 35 16 8.02 8. (·9 8.10 8.05 
9 35 21 7.98 7.96 8.13 8.05 
9 35 26 8.05 8.03 8. 10 8.05 
9 35 3 1 8.00 7.93 8.13 ***** 
9 35 36 7. 97 8. ()4 8. 11 ***** 
9 35 4 1 8.G3 7.90 ***** ***** 
9 35 46 7.98 7.95 ***** ***** 
9 35 51 8. (16 7.92 ***** ***** 
9 35 56 7.95 7.81 ***** ***** 
9 36 1 8.06 8.07 ***** ***** 
9 36 6 8.C2 7.93 *****' '***** 
9 36 , , 8. c 3 7. 95 . ***** ***** 
9 36 1 6 8 • (I c ***** ***** ***** 
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TRANSECT ,, 
'!'!ME LEVEL , LEVEL 2 LEVEL 3 LEVEL 4 

HR HN SEC PH PH PH PH 

9 36 2 1 1. 94 ***** ***** ***** 9 36 26 8. c 5 . ***** ***** ••••• 
9 36 31 8 .(, ***** ***** ***** 9 36 36 7.99 ***** ***** ***** 
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. TRANS EC':' 12 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

9 40 56 ***** ***** ***** a.cu 
9 41 1 ***** ***** ***** 8.03 
9 41 6 ****• ***** 8.09 8.04 
9 41 1 1 ***** ***** 8.(16 9.03 
9 41 16 ***** ***** 8.01 8.05 
9 41 21 ***** ***** 8.(15 8.05 
9 41 26 ***** ***** 8.C'3 8.03 
9 41 31 ***** ***** 8.04 8.04 
9 U1 36 ***** ***** 0.ou 8.03 
9 41 41 ***** 8.CO 8.05 8.04 
9 41 46 ***** 8.05 8.06 B.04 
9 41 51 ***** 7.94 8.C'6 B.C3 
9 41 56 ***** 8. ('8 8 .11 8.04 
9 U2 1 ***** 7.99 8.(19 8.03 
9 42 6 8.09 7.94 8. 11 8.04 
9 42 1 1 8.00 7.95 8.12 8.03 
9 42 16 8.02 8.C1 8. 17 8 • t) 3 
9 42 21 8.04 a.co 8. 15 8.03 
9 42 26 8. 11 7.88 8.16 8.03 
9 42 31 8.12 8.('3 8.09 8.03 
9 42 36 . 7. 97 8 • (j 1 8.12 8.03 
9 42 41 8.02 8.03 8.21 8.03 
9 42 46 7.98 8.07 8.23 8.03 
9 42 51 7.99• 7.97 8.03 8.03 
9 42 56 7.99 8. ('5 8.07 8.03 
9 43 1 7.95 8. I'.'· 1 8 .cs 8. 03 
9 43 6 8.10 8.03 . 8 .06 8.03 
9. 43 1 1 8.16 7. 96 8.08 8.03 
9 43 16 8.24 7. 96 8.('U 8.03 
9. 43 21 7.99 7.94 8.07 8~03 
9 43 26 8.09 7.91 8.('9 8.03 
9 43 31 8.C3 7. 96 8.12 8.03 
9 43 36 8.C2 7.95 8 .17 8.03 
9 43 41 8 .17 8. ('7 8. ( 8 8.03 
9 43 46 8.06 7.94 8. 12 8.02 
9 43 51 7. 90 7.91 8. {' 8 8.03 
9 43 56 7.96 7. 87 8. 12 8.02 
9 44 1 7.92 8. C•2 8.11 8.03 
9 44 6 8.01 7.95 8.13 8.03 
9 44 1 1 7.94 7.97 8.13 8.03 
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TRANSECT 12 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

9 44 1 6 7.97 7. 95 8. 12 . 8.04 
9 44 21 7.86 7.95 8 .10 8.03 
9 44 26 7.98 7.95 8.13 8.03 
9 44 31 7.98 7.93 8.04 8.03 
9 44 36 8. 15 7. 94 8.07 8.03 
9 44 41 7.99 7. 94 8 .11 8.04 
9 44 46 8.C7 7.85 8 .C9 8.03 
9 44 51 7.98 7.98 . 8 .1 c 8.03 
9 44 56 7.93 7.91 8 .08 8.03 
9 45 1 8.C1 . 7. 99 8.12 8.03 
9 45 6 7.96 7.91 a.cs 8.04 
9 45 11 8.01 7.81 8.08 8.03 
9 45 16 8.C1 8. 04 8. 11 8.03 
9 45 21 7.92 7. 91 8 .11 8.03 
9 45 26 8.08 s.01 8.11 8.03 
9 45 3 1 8.06 7.98 8. ('9 8.04 
9 45 36 7.90 7•98 8. 13 8.04 
9 us 41 0.00 7.95 8.12 8.05 
9 45 46 7.94 7. 94 8.C-8 8.05 
9 45 51 8.07 7.99 A. 1 (' 8.04 
9 45 56 7.95 8.C4 8.09 8.06 
9 46 1 7.94 7.95 8 .11 8.05 
9 46 6 7.96 7. 95 8.12 8.05 
9 46 11 7.81 7.94 8 .1 0 8.05 
9 46 16 7.98 7.94 8. 11 8.03 
9 46 21 8.05 7.95 8.1 c 8.05 
9 46 26 7. 96 7.96 8. 09: 8.06 
9 46 31 8.00 7.92 a.cs 
9 46 36 8.09 8. 00 8. 11 8.05 
9 46 41 8.09 7.90 .8.13 8.05 
9 46 46 7.98 8 •. (4 8. 09 8.05 
9 46 51 7.95 7.94 8.07 8.05 
9 46 56 . 8.(\4 7. 99 8.1C 8.06 
9 47 1 a.oo 7.99 8.12 8.05 
9 47 6 a.or 7.97 8.14 8.04 
9 47 11 a.02 7.95 8.07 .8.06 
9 47 16 7.92 8.00 8.13 8.05 
9 47 21 8.08 7.93 8.08 8.05 
9 47 26 7.94. 7.99 8.(19 8.05 
9 47 3, 8.17 8.C4 8., 2 ***** 
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TRANSECT 12 

'!Ir!E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 HF MN SEC PH PH PH PH 

q 47 36 8.00 8. c,4 8.17 ***** 9 47 41 8.09 7. 86 ***** ***** 9 47 46 7.93 8.09 ***** ***** 9 47 51 7.92 7.~8 ***** ***** 9 47 56 7.95 8.04 ***** ***** 9 ll 8 1 8.11 7. 92 . ***** ***** 9 48 6 7.98 7.99 ••••• ***** 9 48 11 1.96 8.09 ***** ***** 9 48 16 8. 0 1 ***** ***** ***** 9 48 21 8.07 ***** ***** ***** 9 48 26 7.98 ***** ***** ***** 9 48 31 e.oo ***** ***** ***** 9 48 36 8.14 ***** *****· ***** 
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TRANSECT 13 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

9 52 1 1 ***** ***** ***** 8.05 
9 c;2 1 6 ***** ***** ***** 8.06 
9 52 21 ***** ***** 8.04 8.06 
9 52 26 ***** ***** 8. (13 8.05 
9 52 3 1 ***** ***** 8.03 8.05 
9 52 36 ***** ***** 8 .04 8.0S 
9 52 41 ***** ***** 8.04 8.06 
9 52 46 ***** ***** 8. (\ 4 8.06 
9 52 51 ***** ***** a.OS 8.06 
9 52 S6 ***** 7.97 8.05 8.-06 
9 53 1 ***** 7.95 8.C6 8.06 
9 53 6 ***** 7.99 8.05 8.06 
9 53 11 ***** 7.98 8.0S 8.06 
9 53 16 ***** 8. (' 2 8.06 8.06 
9 53 21 7.98 7.95 8.07 8.06 
9 53 26 8.09 8 • (I 1 8.('7 8.06 
9 53 31 8.03 7.88 8.08 8.06 
9 53 36 7.97 7.91 8.08 8.06 
9 53 41 8.01 7. 96 8.09 8.06 
9 53 46 7.98 7.98 8.08 8.06 
9 53 S1 8.08 7~98 8 .10 8.0S 
9 53 S6 8.05 7.93 8.16 8.0S 
9 S4 1 7.97 7.97 8.09 8.05 
9 54 6 7.99 8.03 8.10 8.05 
9 S4 1 , 8.00 7.97 8.09 8.05 
9 54 16 8.01 7. 97 0.10 8.05 
9 54 21 7.97 7.96 8 .11 8.06 
9 S4 26 8.07 8. , 0 8., 1 8.05 
9 54 31 7.96 8. t; 3 8.12 8.05 
9 54 36 8.07 7. 90 8.13 8.06 
9 54 4 1 7.9S 8. <'4 8.17 8.06 
9 54 46 8.C3 8.13 8.06 
9 54 51 8.05 7. 97 8 .15 8.05 
9 54 56 8.1C 7.93 8.15 8.06 
9 55 1 7.98 7.93 8. 13 8.06 
9 55 6 8 • (\ 1 1. 95 8.13 8.06 
9 55 11 7.99 7.95 8 .13 8.06 
9 SS 16 7.97 8. OC• 8.15 8.06 
9 5S 21 8.01 7.85 8.16. 8.06 
9 55 26 7.96 7.99 8.14 8.C6 

A2-32 



TR ANS EC'! . 13 

TIME LEVEL 1 LEV El 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH. PH PH 

9 55 31 a .C·C 7.92 8.06 
·9 55 36 7.97 7. 99 8.13 8.06 

9 55 41 8.13 1. 95 8.13 8.06 
9 55 46 7.93 7.99 8.13 8~06 
9 55 51 a.G5 7.91 8.13 8.06 
9 55 56 7.97 8. 10 8.13 8.06 
9 56 1 8.04 7.91 8.13 8.06 
9 56 6 8.0(' a.cs 6.13 8.05 
9 56 1 1 8.02 7.93 8.13 8.05 
9 56 16 8.C2 7.95 6.13 8.05 
9 56 21 a.ca 7.96 a.15 a.05 
9 56 26 7.95 8.16 8.05 
9 56 31 8. ('6 7.94 8.15 8.05 
9 56 36 a.oo 7.97 e. 13 a.05 
9 56 41 8.02 8.02 8.13 a.05 
9 56 46 7.95 7. 88 8. 14 8.05 
9 56 51 7.98 a.05 8.13 8.05 
9 56 56 7.92 7.87 8. 13 8.05 
9 57 , 8.07 7.99 8.13 8.05 
9 57. 6 8.04 7.90 8. 13 8.05 
9 57 1 1 8.03 7.89 8.15 0 •. 05 
9 57 16 8.Clu 7.84 a. 13 8.04 
9 57 21 8.C2 7.97 8.13 8.03 
9 57 26 8.C3 7.92 8. 13 8.05 
9 57 31 8.03 8.01 a.14 a.03 
9 57 36 8.00 7.98 a. 1 5 8. 05 . 
9 57 41 7.99 7.96 8.15 8.03 
9 57 46 a. 02 7.95 8.13 a.04 
9 57 51 0.00 7.98 a.13 8.03 
9 57 56 a.co 7.94 8 .13 8.03 
9 58 1 7.95 8. ('3 a.12 8.04 
9 58 6 8.09 7.92 8~13 8.03 
9 SA 1 1 8.00 8.05 8.13 8.05 

.9 58 16 a.cc 1.91 8.12 8.03 
9 58 21 1. 91 a.02 8.13 8.04 
9 58 26 8.03 8.06 a.1u 8.03 
9 58 31 7.99 7.97 8.13 8.06 
9 58 36 7.99 7.96 8.13 8.04 
9 58 41 8.00 7.95 8.16 8.05 
9 58 46 8.03 7.96 8.13 8.03 
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TRANSECT 13 

T!l1E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR f'iN SEC PH PH PH PH 

9 58 51 7.92 7.91 8. 15 8.06 
9 58 56 8.01 1.97 8. 13 8. I) 1 
9 59 1 1.99 8.12 e.14 8.02 
9 59 6 8.01 7. 99 8 .13 8.01 
9 59 11 7.98 7.94 8. 13 8.01 
9 59 16 7.93 8. 04 8.13 8.05 
9 59 21 8.03 8. f) 2 8.15 8.02 
9 59 26 8.02 8.01 8 .13 8.00 
9 59 31 e.c5 8.CO 8. 13 7.95 
9 59 36 7.98 7.99 8 .1 u 8.04 
9 59 41 8.07 8.05 8.12 8.02 
9 59 46 a.cs 7. 97 8.13 8.02 
9 59 51 8.08 7.95 8.13 ***** 
9 59 56 8. 0 1 1.96 8.13 ***** 

10 n 1 7.99 7.93 ***** ***** 
1 C· ('. 6 8.C2 7.94 ***** ***** 
1 ':' " 1 , 7.95 '7. 95 ***** ***** .. 
1 C' 0 16 8. ') 3 7.97 ***** ***** 
1 (I 0 21 8.C1 7.94 ***** ***** 
1f'\ c 26 8.0C 1.95 ***** ***** 
10 c 31 7. 9.2 ***** ***** 
1 (' c 36 8. 0 :l ***** ***** ***** 
1C 0 41 7.98 ***** ***** ***** 
10 c U6 7.99 ***** ***** ***** 
1 (I c. 51 7.98 ***** ***** ***** 
1C 0 56 8.05 ***** ***** ***** 
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TR AN SEC'!' 14 

TIME LEVEL , LEVEL 2 L ;;v EL 3 L:EVEL 4 
HF MN SEC PH PH PH PH 

11') 5 46 ***** ***** ***** 8.03 
H L-

.> ~. 1 ***** ••••• • •••• 8.06 , (\ 5 56 ***** ***** 8.04 8.05 
10 6 , ***** ···~· 8.03 8.C4 
10 6 6 ***** ***** 8. c 1 7.94 
1( 6 , 1 ***** ***** 7.99 8.02 
10 6 1 6 ***** ***** 8. () 2 8.03 
10 6 21 •**** ***** 8.0C 8.00 
10 6 26 ***** ***** 8.01 8.02 
1C 6 31 ***** 8.08 8.01 8.01 
10 . 6 36 ***** 8. Ci5 8.02 8. (\ 1 
11) 6 4, ***** 7.86 8.C2 8.03 
1C 6 46 ***** . 7.97 8. 0, 8. (l5 , ') 6 51 ***** 7.98 8.C1 8.05 
10 6 56 8.C2 7.88 8.03 8.06 
10 7 1 8. 10 7.95 8.02 8.04 
10 7 6 8.11 8.C7 8. c 1 8.03 
10 7 11 7.95 7. 97 8. t} 1 8.04 
10 7 1 6 7.97 8.02 8 .o 1 8.03 
10 7 21 7.96 7.95 8.03 8.03 
1 C· 7 26 8.03 8.06 8. C• 2 8.03 
, I) 7 31 8.C8 8.C6 8.C4 8.03 
10 1 36 7.97 7.89 8.05 8.03 
1C 1 41 8.0C 7.97 8.04 8.03 
10 7 46 8.C2 !L C6 8. C4 8.03 , () 1 51 7.92 7.99 8.03 8.03 
1 (' 7 56 7.95 8.03 6 .03 8.03 
1" 8 1 7.96 8.C1 7.95 8.03 
1" 8 6 8.(17 7.99 8 .c. 2 8.03 
10 8 11 7.99 7. 96 8.02 8.~3 
H' 8 16 8.16 7.95 8. c 7 8.03 
1C . 8 21 8.10 a.cc 8.02 8.03 
10 8 26 7.99 8 • (: 1 8 .c 3 8.02 
10 8 3 1 8.03 7.97 8.(13 8.03 
1C 8 36 8.11 : 7. 96 8.12 8.03 
Vi 8 4 1 7.97 8.C'O. 8.04 . 8 .02 
10 8 46 7.91 8.02 8 .c 3 8.03 
10 8 51 8. 19 7.99 a.oo . 8. 03 
10 8 56 7.97 7.98 e.o4 8.01 
1 i) 9 1 a.oo 7.98 8.04 8.03 
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TFANSECT 14 

TIME LEVEL , LEV EL 2 LEVEL 3 LEVEL 4 
HF [llN SEC PH PH PH PH 

1 ('I 9 E 8.0S 8.0!! a.05 8.1).3 
10 9 1 1 7.97 8. cc 8.04 8.01 
10 9 16 8.1)5 7.99 8.06 8.03 
10 9 21 8.04 7.99 a. 06 8.03 
, I) 9 26 8.02 a • (' 1 8.(15 a.01 
11) 9 31 8. C·6 7.97 a.06 a.02 
10 9 36 8.06 8. co 8.05 8.03 
11) 9 41 8.02 8 • (' 1 . 8 .07 8.02 
10 9 46 a.C7 7.95 8.06 8.01 
10 9 51 8.04 7.99 ·a.as 8.1)2 
1') 9 S6 7.98 7.96 8.05 8.02 
1 ') 10 , 8.08 1.96 8.06 8.03 
10 10 6 8.07 7.99 8.06 8.02 
10 10 11 7.93 8.00 8.05 8.01 
10 10 16 8.01 7.93 8.05 8.02 
10 10 21 8.C6 7.98 8. 05 8.02 
10 1 ') 26 7.98 7.98 8.06 a.01 

. 10 10 31 8.04 7.95 a.ca a.03 
10 10 36 7.99 8.05 a.cs 8.03 
1 I) , i:' 41 a.oc 7.93 8.C4 9;02 
1 (' 10 46 8.00 8.C1 8.06 8.01 
10 1 " 51 8.02 7.96 a. os 8.03 
10 1 (' 56 7.92 7.98 8.05 8.02 
,~. 11 1 . 8.C9 7.98 8.07 ***** 
10 1 1 6 7.91 7.99 8 .1)8 8.03 
1n 11 , 1 a.co 7.95 ***** 8.02 
10 , , 16 a.OS a.cii; 8.C9 8. (13 
1C 11 21 7.96 7.99 8.12 8.C1 
10 1 , 26 7.98 7.95 8.12 8.02 
H' 11 31 8.09 8. (11 8.09 8.03 
1 Cl 11 36 7.91 1. 97 8 .11 8.02 
10 11 41 8.06 7.98 8. 11 8.03 
11=' , , 46 0. c.1 ***** 8. 1, 8.02 
1 (' 11 51 8.C6 8.05 8. 11 8.03 
1(! 1 1 56 7.96 8.C4 8 .1 c 8.03 
1 c· 12 1 8. 11 7.98 8. 1 (I 8.01 
1C 12 6 8.01 7.95 8. 11 8.02 
1e 12 , , ***** 7.96 8.1C 8.02 
10 12 16 8 • I) 3 8. cc 8 .1 c 8.03 
10 12 21 8.09 8. (11 8.10 . 8. 03 
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'TFANSECT 14 

'! :rn LEVEL 1 LEV El 2 !..E VEL 3 LEVEL 4 
~5 MN SEC PH PH PH PH 

1 ') 12 26 8.2C 7.~8 8. 13 8. 01 
1~· 12 31 7.84 8.Cr 8. 11 8.03 
1 r-. 12 36 7.95 7.~5 8 .11 8.03 
1r· 12 u1 7.99 7.99 8.12 8.03 
10 12 46 8.16 0.r1 8 .11 8.J3 
10 12 51 8.04 7.95 8.17 8.03 
18 12 56 8 • Ci 2 7.97 8 .11 8.03 , (' 13 1 8.C4 7.98 8. 11 8.03 
1C 13 6 e.c1 a. er 8 .11 8.03 
1 t: 13 1 1 7.95 7.98 8.1C 8.03 
1C 13 16 7.95 7.99 8 .12 ***** 

·10 13 21 s.c1 7. 97 8. 11 ***** 
10 13 26 7.99 7.96 ***** ***** 10 13 31 8.C9 8. C'C ***** ***** 
10 13 36 7.95 7.98 ***** ***** 
1( 13 41 7.97 7.99 ***** ***** 
10 13 UE 7~95 7.98 ***** ***** 
10 13 51 7.98 7.~6 ***** ***** 
1C· 13 56 8 .c 2 7. 97 .... ,,. ***** 
1(1 14 , 7.98 ***** ***** ***** 
10 14 6 8.C9 ***** ••••• ***** 
1C 14 1 1 7.99 ***>'!<* ***** ***** 
10 14 16 a.ca ***** ***** ***** 
10 14 21 7.96 ••••• ***** ***** 
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'TB P.NS EC'!' 1~ 

TIME l EV EL 1 LEVI'! "' LEVEL 3 LEVEL 4 L. 

Ii F. M~ s:r:c PH PH PH PH 

1r 17 1 1 ~*" *""' '***'**· *****· n. o:, 
H· 1 ., , f. .. '***"' ***>I-* >.<>e.>Oi:ll<IC: 8.05 
1 <: 17 2 1 *"'JIOl=J(< *'**** 8. fl~ 8.05 
10 17 26 ****"' ***** R.1r 8.07 
1 (' 17 31 •**** ***,..'* 8.09 8.06 
1 (' 1 7 36 *~*** ***** 8.10 8.06 
1C 17 41 ***** *****- 8.C8 8.06 
1 (' 1 ., L1 6 *•**• ***** 8 .(·9 8.06 
1 (' 17 5 1 •**•* ***":* 8.08 8.C2 
1r 17 56 ***•* 8.04 8. 0 <? 8.05 
10 18 1 **•** 7.97 8. 1 (" 8.03 
1C 18 6 =•*** s.r2 8.12 8.05 
1 (' 18 1 1 ***** 8. 02 8. 13 8.03 
1r 18 1E ***** 7.~9 8. 1 3 a.cs 
1 ('o 18 21 8.07 8.C6 8., 2 8.05 
H'· 18 26 8.(1 8. ('9 8.14 8.C3 
1r 18 3 1 8.(4 8.12 8. 11 8 • N.i 
1C 1 8 36 7.95 8. , 1 6.1C 8.05 
H·, 18 41 8.04 7.99 8 .11 8.06 
1 (' 18 L1 6 7.98 8.02 8.1( 8.06 
1 '.' 18 5, 7. 9 8 7.98 8.,, 8.06 
1C 18 56 8 • (18 8 .c 3 8.12 8.06 
1C 1Q , 7.99 7. 97 8. 1 l'l 8.06 
10 19 6 8.C5 7.98 8.10 8.03 
1: 19 1 1 7.97 7.95 8. 1 3 8.03 
, C: 1 9 1 6 8.C6 7.98 A.. , 3 8.05 
1C 19 21 8.01 8.00 8 .13 8.03 
1 ':' 19 26 8. c 6 8. er 8. 1 3 A.03 
1(: 19 31 8.08 7.95 8.14 8.C4 
1(' 19 36 7.91 7. 99 8.13 8.06 
1(.o 19 41 8.CB 8.01 8 .1 u 8.05 
10 19 46 8.05 7. 91.1 8. 13 8.06 
1'' 19 51 8.07 7. 94 8 .1 3 8.06 
1 C• 1 Q 56 !L05 8.\.4 8.15 8.06 
10 2r , 7.94 7.99 8 .13 8.06 
1C· 2 C· 6 R • 11 7.96 8. 14 8.06 , (' 2C' 11 8.09 8.02 8.13 8.06 
1 (I 20 16 7. 97 7. 97 8. 13 8.06 
10 20 21 7.98 7. 97 8 .1 4 8.06 
10 2 ') 26 8.08 7. 97 8. , 4 8.06 
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TRANSECT . 15 

'!' IME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF. MN SEC PH PH PH PH 

1 f) 2 .') 31 7.99 7.96 8.14 8.05 
10 20 36 7.96 8.00 8.15 8.05 
10 2 f) 41 7.97 7. 96 8.14 8.06 
10 2'.) 46 8. 13 7. 96 8., 3 8.05 
10 2:) 51 7.98 7.99 8.13 8.05 
10 20 56 8.03 7.95 8 .13 8.05 
10 21 1 8.05 7. 99 8.13 8.04 
1') 21 6 7.94 8.02 8., 3 8.06 
10 21 1 1 8.05 7.95 8., 3 8.05 
1') 21 16 8.00 8.01 8 .15 8.05 
10 21 21 7.98 7.98 8.14 8.06 
1') 21 26 8.08 7.98 8 .1 5 8.05 
10 21 31 7.95 8.00 8~15 8.05 
1" 21 36 8.02 7.96 8.13 8.06 
10 21 41 8.03 8.01 8.15 8.05 
10 21 46 7.98 7.99 8 .13 8.06 
10 21 51 8 .1 c 7.93 8.14 8.06 
1 r: 21 56 7.98 8.C1 8 .15 8.06 
11) 22 1 7.98 7. 97 8.17 8.06 
10 22 6 8.07 7.92 8 .15 8.06 
10 22 1 1 7.95 0.00 8.15 8.06 
n 22 16 8.01 7.95 8 .13 8.06 
10 22 21 8. (11 8.13 8.06 
10 22 26 7.98 8.C1 8 .15 8.03 
1 C' 22 31 8.07 7.95 8.13 8.05 
10 22 36 7.96 7.98 8. 12 8.05 
10 22 41 7.95 8.00 8.13 8.03 
1C 22 46 8.07 7.95 8 .13 8 .0.3 
10 22 51 7.97 8.C1 8.14 8.04 
10 22 56 8.C6 7.97 8 .13 8. (\ 3 
10 23 1 8.06 7.95 8.13 8. (13 
1 ·1 23 6 7.94 7.98 8.13 8.03 
1 () 23 11 8.00 7.95 . 8. 13 8.03 
10 23 16 8 .10 7.9E 8 .15 8.03 
,~ 23 21 7.97 7.99 8.15 8.03 
10 23 26 7.98 7. 97 8.13 8.03 
1 ".' 23 31 8 .1)6 7. 90 8.13 8.02 
10 23 36 1.91 7.99 8 .13 
1'J 23 41 7.99 8.C2 8. 13 1::$.v-+ 

10 23 46 8.fY7 7.95 6 .15 . 8.04 
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TP ANS I::CT 15 

Tl ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL u 
H fl MN SEC PH PH PH PH 

, :~ 23 51 7.93 7.92 8 .13. 8.03 
10 23 56 7.98 7.95 8. 13 8.03 
10 24 1 a.cs 7. 97 8.12 8.03 
10 24 6 7.95 7. 98 8. , 2 8.03 
10 24 1 1 7.95 B.C2 8. 13 8.03 
10 24 16 7.99 7.9U 8.15 8.03 
1'J 24 21 8.03 7. 96 8 .14 8.03 
10 24 26 8.06 7. 95 8.12 8.03 
1:· 24 31 7.88 7. 97 8. 1 2 8.03 
10 24 36 7.98 8. C10 8. 13 ·0.03 
10 24 41 7. 97 7.~8 8. 1 Ll 8.03 
1 (' 24 46 7.96 7.96 8. 1 1 8.05 
, r. 24 51 8.C'2 7.94 8 .1 5 . 8.05 
H· 24 56 8.04 7.99 8. 11 8.05 
10 25 1 7.98 a.oc 8. 1 5 8.06 
10 25 6 7.96 7.99 8.12 8.05 
V'.I 25 1 1 7.98 7.94 8. 13 8.06 , •} 25 16 8.C4 7. 97 8.11 8.05 
11') 25 21 8.09 8. C1 6.13 8.05 
10 25 26 8.05 7.95 8. 1, ***** 
1C 25 3 1 7.93 a.cc 8 .11 ***** 
10 25 36 7.97 7.91 ***** ***** 
1 r, 25 41 8.02 8.02 ***** ***** 
10 25 46 8.C3 7.92 ***** ***** 
1 (' 25 51 8.(\5 7.99 ***** ***** 
10 25 56 8.09 7.91 ***** ***** 
1 (' 26 1 8.07 8. 02 *****. ***** 
1 (' 26 6 7.99 8. (11 ***** ***** 
10 26 11 a.cc ***** ••••• • •••• 
1 (' 26 16 7.85 ***** ***** ***** 10 26 21 7.96 ***** ***** . ***** 
1C 26 26 8.09 ••••• ***** ***** 
n 26 31 8. 04 ••••• ***** ***** 
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TRAN SECT . 16 

'IIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP. MN SEC PH PH PH PH 

1 r; 30 1 6 ***** ***** ***** 8.03 
. 1 (' 3Q 21 ••••• ••••• ***** 8.03 

1 () 31' 26 ***** ***** 8.06 8.03 
1 (' 30 31 ***** ••••• 8.07 8.03 
10 30 36 ***** ***** 8.07 8.01 
10 31') 41 ••••• ***** 8.07 8.01 , (' 30 46 ***** ***** 8. c 7 8.03 
10 30 51 ***** ***** 8.('6 8.03 
10 31) 56 ***** ***** 8.05 8.01 
-10 31 1 ***** 7.98 8.05 8.03 
10 31 6 ••••• 7.95 8.06 8.03 
1n 31 1 1 ***** 7.98 8.07 8.03 
1C 31 16 ***** i.95 8.06 8.03 
10 31 21 ***** 8. () 1 .8.04 8.C1 
10 31 26 a .• ce a.c2 a.v4 8.01 
1C 31 31 8.04 8. 02 a.cs 8.03 
10 31 36 7.89 8. ()2 8.06 8.03 
10 31 41 8.C3 7.94 8.05 8.01 
1') 31 46 7.99 7.92 8 .06 8.03 
11) 31 51 7.92 7.98 8.05 8.03 
1C 31 56 7.95 7.98 8 .04 8.03 
1 () 32 1 8.1C 8.03 8.05 8.03 

. 1".' 32 6 7.93 8.03 8.06 8.03 
1~ 32 1 1 7.94 7.97 8.06 8.C2 
,~ 32 16 8.01 7.91 8.05 8.01 
10 32 21 8.09 7.95 8.06 8.02 
11) 32 26 8.0(' 8.01 8.06 8.03 
10 32 31 7.89 7.98 8.05 8.03 
, 'j 32 36 7.89 a.cc 8. (' 8 8.03 
11) 32 41 8.02 7.94 8.C6 8.03 
10 32 46 8.06 7,95 8.C6 8.02 
10 32 51 8.16 7.95 8 .16 8.01 
1 (' 32 56 7.92 1. 96 8.07 8.02 
10 33 1 8.14 8.01 8.07 8.03 
10 33 6 8. 12 7.95 8.07 8.03 
1 ') 33 11 7.95 8. C1 8.07 8.02 
10 33 16 8.06 8.02 8.10 8.01 
10 33 21 8.11 7.94 8.09 8.01 
1 '} 33 26 8.04 7. 92 8.09 8.01 
10 33 31 7.91 7.94 8.09 8.02 

A2-41 



TRANSECT 16 

TIME LEVEL 1 LEV EL· 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

1 ') 31 36 A.12 ~.08 tL03 
10 33 U1 8.09 8.02 8.09 8.03 
1 (\ 33 46 8.15 8 • (l 1 8 .12 8.02 
10 33 51 8 • 11 7.94 e .00 . 8.01 
1 tl 33 56 7. 8 9 7.94 8.1 c 8.01 
10 34 , 7.89 7. 94 8. 1 c . 8.03 
1~ 34 6 7.97 7. 97 8 .1 c a.co 
10 34 1 1 8.13 8.01 8.11 8.02 
1~ 34 16 8.21 8 • (' 1 8. 11 8.03 
10 34 21 8.C4 7.98 8. 13 8.C1 
1" 34 26 7.94 7. 9E 8.08 8.03 
10 34 31 8.16 7.96 8.07 8.02 
10 34 36 7.98 1.97 8.09 8.01 
1 C· 34 41 7.98 7.96 8.08 8 • (I 1 
10 34 46 7.99 7.96 8.{'6 8.01 
10 34 51 8.06 7.93 8.06 8.C1 
1r. 34 56 8.15 8,(12 8.05 8.03 
1 ') 35 , 7.98 7.94 a.as 8.03 
1 r; 35 6 7.98 7.95 8.04 a.oo 
10 35 1 1 8.09 8. cc a. 06 8.01 
10 35 16 7.98 7,91 8.07 8.03 
10 35 21 8.02 7.90 8.07 8.02 
1 lj 35 26 7,97 7.98 8.08 8.01 
10 35 31 8,06 8. ('() 8,1U 8.03 
11) 35 36 8.05 8.00 8 .1 c 8.03 
10 35 41 a.co 8.02 8. 10 8.01 
1 (' 35 46 6.07 7.97 8.09 8.01 
1Q 35 51 7.92 7. 94 8.C9 8.02 
1C 35 56 7.99 8.01 8.C7 8.03 
10 36 , 7.98 7. 99 8.08 8.01 
10 36 6 8.01 7.93 8.08 8.01 
1C 36 1 , 8 • (\ 1 7.95 8.08 8.03 
10 36 16 7.98 7.98 8., c . 8 .03 
1C' 36 21 7.94 8. 0(1 8.10 8.03 
10 36 26 8.03 7.95 8.08 8.01 
, IJ 36 31 7.99 7.97 8.08 8.03 , ') 36 36 7.98 7.98 8.08 8.03 
10 36 41 8.05 7.97 8.10 8.03 
, I'\ 

1.· 36 4.6 8.05 8. t:'G 8.09 8.02 
1" ,. 36 51 7.97 7.97 8.09 8.03 
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TB AN SECT 16 

TIME LEVEL 1 LEVEL 2. LEV:EL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

1r 36 56 8.03 1.93 8.10 8.03 
10 31 , 7.99 7.S7 8.09 8.03 
1 C' 37 6 8.C.8 a.cu 8.08 8.03 
10 37 11 7.98 7.93 8.('8 8.03 
10 37 16 7.96 7.95 8 .10 8.03 
10 37 21 8.01 7.94 8.08 ••••• 
10 37 26 8.06 7.98 8 .10 ***** 
10 37 31 8.06 7.99 ***** ***** 
1r 37 36 7.89 7.94 ***** ***** 
10 37 41 8.09 7.90 ••••• • •••• 
10 37 46 8.01 8.01 ••••• • •••• 
1C 37 51 8.C3 7.95 ***** ***** 
10 37 56 7.92 8.03 ***** ••••• 
10 38 1 7.94 7.95 ••••• ***** 
1 (' 38 6• 8.10 ***** ***** ••••• 
10 38 1 1 7.91 ••••• ***** ***** 
10 38 16 8.09 ••••• ***** ••••• 
1 (; 38 21 7.99 ••••• ••••• • •••• 
10 38 26 8.00 ••••• ***** ***** 
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TRAN SECT 17 

'II Pl E LEVEL , LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

1r 41 6 ***** ***** ***** 8.03 
1 (\ 41 1 1 ***** ***** ***** 8.04 
1C 41 16 ***** ***** 8.04 8.03 
10 41 21 ***** ***** 8.0S 8.03 
11) 41 26 ***** ***** 8.C4 8.03 
10 41 31 ***** ***** 8.06 8.03 
1C 41 36 ***** ***** 8.07 8.03 
10 41 41 ***** ***** 8.07 8.03 
10 41 46 ***** ***** 8.C6 8.03 
1~ 41 51 ***** 8.0S 8.06 8.03 
1C 41 56 ***** 8.00 8., 1 8.03 
1 r:· 42 1 ***** 7.99 8.(16 8.03 
10 42 6 ***** 8. Ot' 8.04 8.03 
10 42 11 ***** 8.01 8.07 8.03 
10 42 1 6 7.98 8.03 8.06 8.03 
1C 42 21 8.23 8.01 8.08 8.03 
10. 42 26 7.83 7.96 8.06 8.03 
10 42 3 1 8.1(.\ 7.98 8.07 8.03 
1 (\ 42 36 8.C3 7.95 8. 04 8.03 
1 f) 42 41 8.15 7. 97 8.08 8.03 
1 {' 42 46 7.93 8. C15 8.{'7 8.03 
11) 42 51 7.92 8. 10 8.05 8.03 
10 42 56 8. 13 7.99 8.09 8.03 
10 43 1 8.08 7.95 8.10 8.04 
1 {' 43 6 8.15 7.99 8.10 8.03 
1t) 43 1 1 8 .17 7.94 8.08 8.03 
1C 43 16 8.01 8.C1 8.09 8.03 
10 43 21 7.99 8. (11 8 .10 8.05 
1•') 43 26 7.96 7.99 8.10 8.05 
10 43 31 8.05 7.93 8.11 8.05 
10 43 36 8.08 8. (\ 1 8.11 8.03 
10 43 U1 8.08 7. 97 8 .11 8.03 
10 43 46 8.01 7.98 8.13 8.04 
1C 43 51 7.96 7.97 8 .11 8.05 
1 '.) 43 56 1.91) 8.00 8. 13 8.C6 
10 44 1 . 8. 10 7.98 a .13 8.05 
1r 44 6 a. 12 7.95 8.12 8.05 
10 44 1 1 8.04 7.97 8.12 8.05 
10 44 16 7.96 8.C2 8. 11 e.c5 
10 44 21 7.96 8. 01 8 .13 8.06 
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TF ANS EC! 17 

'IHIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

10 l.l4 26 7.94 7. 98 8 .13 8.06 
,~ 44 31 8.06 8.02 8.13 a.cs 
1S l.l4 36 s .en 7.95 8.13 8.05 
10 44 41 8.GU 7. 9 2 8.13 8.05 
1" U4 46 8.00 8. 00 8. 14 8.05 
10 44 51 7.99 7.99 8.13 8.06 
1') 44 56 7.98 7.95 8. 13 8.05 
10 45 1 a.cc 7.94 8.13 8.06 
10 45 6 8.02 7.94 8.15 8.06 
10 45 11 8.1C 7.98 8.12 8.06 
1 !j 45 16 7.94 7.99 8.13 8.06 , (' 45 21 7.96 7.92 8.13 8.06 
10 45 26 7.98 a.co 8. 14 8.06 
10 45 31 8.06 7.93 8.13 8.06 
Hl 45 36 8. 0 3 7. 99 8. 11 8.06 
10 45 41 8. c 1 . 7.93 8.13 8.06 
10 45 46 . 7.98 8. 01 8.13 8.06 
10 45 51 8. (\ 5 7.95 8.15 8.06 
FL 45 56 7.90 8. (;t; 8.13 8.05 
, I) 46 1 a.~6 7.98 8.13 8.06 
10 46 6 . 7. 97 8.01 8 .14 ***** 
10 46 1 1 8.02 7.93 8.13 ***** 1·'.; 46 16 7.92 8.02 ***** 8.06 
10 46 21 8. c. u 7.97 ***** 8.05 
1C U6 26 7.96 7.96 8. 16 8.03 

. 10 46 3 1 8.04 8.C1 8.13 8.04 
1 '" 46 36 7.98 8. lj 1 8 .12 8.06 
10 46 41 8.01 7.95 8.13 8.05 
10 46 46 7.95 7.97 8.14 8.03 
1 (\ 46 51 8.06 ***** 8.13 8.05 
11') 46 56 8.05 ***** 8 ~ 13 8.05 
1 ') 41 1 7.98 7.89 8., 5. 8.05 
10 47 6 7.93 0.00 8~13 8.04 
10 47 1 1 8.05 7.98 8. , 1 8.06 
, I) .47 16 ***** 7.98 8. 13 8.05 
10 .47 21 ***** 7.95 8.13 8.03 
1 (' 47 26 8.04 8. ".' 1 8.12 8.05 
10 47 31 8.06 7.94 8.12 8.06 
1G 47 36 8 • (' 1 7. 91 8., 3 8.05 
10 47 41 7.94 7.95 8. 13 8.03 
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TP ANS ECT 17 

TIHE LEV EL , LEVEL 2 LEVEL 3 L3VEL 4 
HF MN SEC PH PH PH PH 

1 '.I 47 46 8.05 8.1'2 A. 13 8.05 
1( 47 ~· 1 8.04 7.96 8.12 8.06 
1 n 47 56 a.cc. 7.92 8.13 8.05 
1C 48 , 7.99 7.98 8.14 8.05 

' 10 48 6 7.99 8. () 1 8.12 8.06 
1C 48 1 1 7.96 7.99 8., 3 8.05 
10 48 16 7.98 7.95 8.14 8.05 
n 48 21 a.en 7. 99 '8., 3 8.05 
10 48 26 8. ()4 7.96 8.12 8.06 
1C 48 36 7.95 7.96 8.13' 8.05 
10 48 41 7.99 7.95 8.13 8.06 
10 48 46 8.C7 8.01 8 .13 ·0.06 
1~ 48 51 8.08 7.96 8. 11 8.05 
1C 48 56 1. 98 1. 96 8 .13 8.06 
10 49 1 7.98 7.99 s. 11 8.05 
10 49 6 8.07 7.97 8.13 8.06 
1(: 49 1 1 8.00 7.94 8.10 8.06 
10 49 16 7.94 7.97 8. 1 3 ***** 
1 r; 49 21 8. (; 2 7.95 8.13 ***** 
1 (I 49 26 8. C1 4 7.95 ***** ***** 
10 49 31 7.94 7. 90 ***** ***** 
10 49 36 7.97 8.02 ***** ***** 
1C 49 41 8.05 7.95 ***** ***** 
1 (': 49 46 7.91 7.99 ***** ***** 
10 49 51 8.08 7.98 ***** ***** 
10 49 56 7.95 7.91 ***** ***** 
10 50 1 7.98 ***** ***** ***** 
1 t; SC 6 8.04 ***** ***** ***** 
1 (I 50 1 1 7.86 ***** ***** ***** 
10 50 16 8. ('17 ***** ***** ***** 
10 Sr· 21 7.98 ***** ***** ••••• 

A2-46 



Tli ANS EC'! · 18 

'!':J:HE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF f1 N SEC PH PH PH PH 

1f'I 54 31 ***** ***** ***** 8.03 
1C 54 36 ***** ***** ***** 8.03 
1\1 54 41 ***** ***** 8.(\8 8.03 
1<' 54 46 ***** ***** 8.t:'6 8.03 
, I') S4 S1 ***** ***** 8.07 8.0S 
1C 54 S6 ***** ***** a. o s a.04 
10 SS 1 ***** ••••• a.cs a.03 
1C SS 6 ***** ***** 8. 04 a.05 
10 55 1 1 ***** ***** 8.04 a.03 
1C· 55 16 ***** 7.99 8 .04 8.03 
10 SS 21 ***** 7.99 a.09 8.03 

. 1 ~ 55 26 ***** 8.C2 8 .C6 8.03 
10 5S 31 ***** 7.99 8.C7 a.03 
10 55 36 ••••• 7.99 a.07 8.03 
1C 55 41 8. 1 Q 8.02 8.01 8.03 
1 (: S5 46 a.cs 7.98 8.10 8.03 , ('\ 55 S1 8.C4 8.C') a.cs 8.03 
1 (' 55 ~-6 8 • (19 8. CC' 8.06 8.03 
1 ("; S6 1 8.01 7.98 8.1)5 8.03 
1 C· 56 6 a.C.6 7.98 8.C6 a.03 
1Ct 56 11 7.98 8.('2 8.06 8.03 
1C 56 16 8.C3 7.95 8. ('7 8.03 
10 56 21 8.12 8.02 8 .13 8.03 
ic 56 26 a. C:2 7.97 8. C7 8.03 
10 56 31 8.04 7.96 8.08 8.01 ,,.. 56 36 7.98 7.98 8.C7 8.03 
10 56 4 1 7.94 7.98 a.cs 8.03 , ,., 56 46 8 .oc 7.97 8.06 8.01 
1 c· 56 51 8.01 8. (15 8.06 8.03 
1 (' 56 56 8.01 8.02 8.07 8.03 
, (! 57 1 0.c2 7.95 8.07 8.01 
1(' 57 6 7.99 a.03 8. C·1 8.03 
1 r· 57 1 1 8.(\7 7. 98 a.ca a.03 
1C 57 16 8.C1 7.97 8.08 8.01 
1 C· 57 21 8.01 7. 98 a.1 0 8 .03 
1 (' 57 26 8.14 1. 93 a.cs 8.03 
1 (' 57 31 a.C-7 8.01 8. 1 (I 8.01 
F· 57 36 8.CO 8. CtC 8.11 8.03 
F· 57 4 1 8 • (' 1 7.9U 8.1 0 8.03 
1 (I 57 46 7.97 8. 00 8. 11 8.01 
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'IRAN SECT 18 

T:r1E LEVEL , LEVEL 2 LEVEL 3 LEVEL 4 
P. p, MN SBC PH PH PH PH 

1(' 51 t; 1 7.Y7 A.00 8. , 3 8.01 
V1 57 56 7.97 7. 96 8. 11 8.01 
10 58 1 8. 1 , 1. 96 8. 11 8.01 
10 58 6 8. (' 1 8.r3 8.12 8.01 
1 () 58 1 1 7.97 7. 97 8. 11 8.01 
1 (: 58 16 8.02 8. ".'5 8.13 8.01 
10 58 21 7.99 8. (11 8.12 a.oc 
1C 58 26 a.oc 7.98 8. 12 8~03 
1 'j 58 31 8.16 7 .. 95 8.13 8.01 
1 ri 58 36 8.08 7.95 8.14 8.00 
1 (I 58 41 7.98 7.98 8.13 8.02 
,,~ 58 46 8.00 7.98 8. 12 8.01 
1r 58 51 8.05 7. 91 a. 11 8.00 ,.,., 58 56 7.98 8.00 8. 1 0 8.03 
1 (\ 59 1 7.98 7.95 8.13 8.01 
10 59 6 8.C4 7.96 8. 13 8.01 
10 59 11 a.cs a. (I 1 a.12 8.03 
,~ 59 16 7.97 7.99 8 .1 (' 8. 01 
1C 59 21 a.cs 7. 97 a. 11 8.00 
1 C• 59 26 8.01 7. 96 8 .12 8.01 
10 59 31 7.98 7.98 8. 12 8.01 
10 59 36 8.09 7.98 8.12 a.oo 
10 59 41 8.01 7. 97 8.12 8.01 
1 (\ 59 46 8 .r: 1 7.97 8 .13 8.01 
11) 59 51 8 .~·3 7.87 8.12 8. I) 1 ,,, 

59 56 7.98 7.99 8. 1 1 8.01 
11 I) 1 ·7.98 7.99 8.13 8.01 
11 0 6 8.0S 7.95 8 .13 8.01 
11 ') 1 1 8.01 7.95 8., 1 8.01 
1 1 ,... 16 7.93 7.99 8 .12 8.02 
11 0 21 8.01 a .N' 8.12 8. () 1 
1 1 I) 26 8.C4 7.95 8.13 8.03 
11 0 31 7. 97 7.97 8. 11 8.01 
11 I) 36 8.02 7. 95 8.12 8.01 
1 1 (\ 41 7.96 i. 96 8., 3 8.03 
11 0 46 1. 9 4 7.98 8.12 8.0C 
11 ('\ 51 8.01 7.96 8.16 8.01 
11 0 56 8.02 7.95 8.13 8.03 
11 1 1 7.96 7.95 8. 11 8.01 
11 1 6 1:3. c 4 8.~1 8 .11 8.01 
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TRANSECT 18 

'!'!ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

11 1 1 1 8."2 8. r:c 8.13 8.02 
11 1 16 8.01 7.95 8. 11 8.01 ,. , 1 21 a.cc 8.(10 8 .11 8.01 
11 1 26 8.04 7.99 8. 11 8.01 
11 1 31 7.96 7.93 8.13 8.01 
11 1 36 8.C3 8. o.: 8. 11 8.01 
11 1 41 7.99 8. ')2 8 .1 3 
11 1 46 7.98 7. 97 8.13 8.02 
11 1 51 8.05 7.98 8.12 8.03 
11 1 56 7.99 7.99 8.13 8.03 
11 2 1 7.96 1.95 8 .13 8.03 
11 2 6 8.03 7.97 8.14 8.03 
11 2 1 1 8.06 1.91 8 .13 8.03 
11 2 16 7.99 7.96 8.13 8.03 
1 1 2 21 8.08 1. 96 8 .12 8.04 
11 2 26 7.98 8. ('10 8.12 8. o 3 
11 2 31 8.07 0.~1 8 .15 8.03 
11 ·2 36 8. (' 9 7. 99 8.13 
11 2 41 7.94 7.95 8.12 8.04 
11 2 46 7.99 7. 97 8.13 8.03 
1 1 2 51 a.01 7.96 8.11 8.03 
11 2 56 8.07 7.98 8.12 8.C4 
11 3 1 8 • 1 c. 7.95 8.13 8. 03 
11 3 6 0.ou 7.~7 8.12 8.03 
11 3 1 1 7.98 8. I) 2 8.12 8.04 
11 3 16 8. (.2 7.95 8.13 8.03 
1 1 3 21 7.98 7.95 8 .13 8.04 
11 3 26 8.0(' 8.C2 8.12 8.03 
11 3 31 8.05 7.95 8.13 8.03 
11 3 36 8.(9 7.93 8.12 8.04 
11 3 41 7.99 7. 96 8.14 8.04 
11 . 3 46 8 • 0 (' 7.~5 8.14 8.05 
11 3 51 8.03 7. 96 8.13 8.03 
11 3 56 7.96 7.98 8. 12 8.03 
11 4 1 7.98 8.04 0.12 8.C4 
, 1 4 6 8 .CC· 7.96 8.13 8.03 
11 4 1 1 7.96 8.C1 8.13 8.04 
11 4 16 8 .11 7.98 8.15 8.03 
, 1 4 21 a.~3 7. 96. 8.13 8.03 
11 4 26 7.96 8.0C a. , s ***** 
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':'BAN SEC':' 18 

::ME LEV EL 1 LEVFL 2 LEVEL 3 ·1EVZL 4 
HP MN SEC PH PH PH PH 

11 4 31 8.C7 8 J·'.l 8. 13 ***** 
11 4 36 7.98 8.C5 ***** ***** 
11 4 41 8.C3 8. (<'.'.\ *•••• ••*** 
11 4 46 8. ')4 a.r( ***** ***** 
11 u 51 8.06 7.95 ***** ***** 11 4 56 8. 11 . 8. (•4 ***** ***** 
11 5 1 7.99 7.9U ***** ***** 
11 5 6 7.92 8. (' 1 ***** ***** 
11 5 1 1 8.03 ***** ***** ***** 
11 5 16 8.04 ***** ***** ***** 
11 5 21 8.C8 ***** ***** ***** 
1 1 5 26 7.99 ***** ***** ***** 
11 5 31 7.98 ••••• ***** . ***** 
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TRANSECT 19 

'I:ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF. MN SEC PH PH PH PH 

,, 13 21 ****"' ***** ***** 8.05 
11 13 26 *****. ***** ***** 8.05 
11 13 31 ***** ***** 8.13 8.05 
11 13 36 ·~··· ***** 8 .12 8.06 
11 13 41 ***** ***** 8.13 8.06 
11 13 46 ***** ***** 8 .11 8.07 
11 13 51 ***** ***** 8. 11 8.06 

'11 13 56 ***** ***** 8. 1 3 tL07 
11 14 1 ••••• ••*** 8.12 8.07 
11 14 6 ***** 7.99 8.12 8.()7 
11 14 11 ***** 7.99 8. 11 8.C3 
11 14 '16 ***** a.cs 8.12 8.06 
11 14 21 ***** 8. (' 2 8.14 . 8. 05 
11 14 26 ***** 8.f:5 8.15 8 .03 . 
11 1 4 31 8.02 e.C3 8.14 8.05 
11 14 36 8.21 8.07 8 .15 8.06 , , 14 41 8.C1 7.99 8.15 8.05 
11 14 46 a.ca a.cc 8. 11 8.03 
11 14 51 8.00 7.99 8. 11 8. (14 
, 1 14 56 8. 1 (I 7. 97 8. 12 8.06 
11 15 1 a.01 7.98 8.13 8.05 
1 1 15 6 8.1C 8.,. 3 8.1 u 8.03 
11 15 1 1 7.97 8.C'(i 8. 1.3 8.04 
11 15 16 8.C7 7.96 8.12 ***** 
11 15 21 7.9u 7.~9 8.13 8.(15 
11 15 26 8.05 8.C1 ***** 8.03 
11 15 31 8 • (j 1 8. C-5 8.13 8.06 
1 1 15 36 8.01 7.96 8.16 8.05 
11 15 41 7. 97 7.99 8.15 8. (\4 
11 15 46 8.(17 8.03 8.13 8.06 
11 15 51 8.03 8.07 8.15 8.05 
11 15 56 8.01 7.98 8. 15 8. (15 
1 1 16 1 7.98 ***** 8.13 8.06 
11 16 6 8.07 8.('(! 8.13 8.05 
11 16 1 1 8.05 7.99 8.15 8.05 
n 16 16 7.98 7.98 8.13 8.06 
11 16 21 7•98 8.(7 8.15 8.04 
11 .16 26 ***** 7.95 8. 16 8.05 
1 1 16 31 8.02 7.96 8.15 8.06 
11 16 36 a.cc a.oo 8. 13 8.06 
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Tfc ANS ECT 19 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

11 16 41 8 • 1 ".' 7.97 8 .15 8.05 
11 16 46 7.98 7.95 8.15 .8. 05 
11 16 51 7.96. 7.99 8 .14 8.05 
11 16 56 a.cs 8 • ('II) a.15 8.06 
11 17 1 8.06 7.95 ·8 .13 8 .06 
1 1 17 6 7.94 8.02 8. 16 8.06 
11 17 11 a.ca 8.04 8 .14 
1 1 17 1 6 8.00 7.98 8.15 8.0b 
11 17 21 7.97 7.92 a .13 .· a.06 
11 17 26 8.05 7. 96 8.13 8.06 
1 1 17 31 7.94 8.C1 8 .15 a.06 
11 17 36 a.02 8.03 8.16 a.cs 
11 17 U1 a.ca 7.97 8.13 . 8 .06 
1 1 17 46 a.cs 7.97 a. 13 B.06 
1 1 17 51 7.96 7.95 8.13 8.06 
11 17 56 7.98 a.c2 8. 1 5 8.04 
11 1a 1 8.04 8.C1 8. 15 8.05 
11 18 6 8.07 7.96 8.13 8.06 
11 18 1 1 8.C3 7.95 a.13 8.03 
1 1 18 16 7.95 7. 9'5 8.14 8.05 
11 18 21 7.96 8.03 8 .14 8.05 
11 18 26 a.cs 8. lj 1 8.15 8.03 
11 18 31 8.07 7.99 8 .1 5 8.04 
11 18 36 7.99 7.95 8.15 8.C3 
11 1a 41 7.92 7.95 8.25 8.05 
1 1 18 46 a.oo 7. 99 8.13 a.cs 
11 18 51 a.03 7.93 8.15 8.05 
11 18 56 8.05 7.95 8.12 8.05 
, 1 19 1 e.oo 7.98 a.1 s B.05 
1 1 19 6 7.90 8. DO 8.13 8.05 
11 19 11 7.98 7.95 a.15 8.05 
11 19 16 8.04 7.95 8. 1 3 a. 05 . 
11 19 21 7.97 7.99 8.13 a~os 
11 19 2€ 7.99 7.97 a.13 8.05 
1 1 19 31 8.06 7. 97 8.14 8.04 
11 19 36 7.93 1.e9 8.13 8.05 
1 1 19 41 ·8.13 7.99 8.13 8.04 
11 19 46 7.97 7.92 8.13 8.05 
1 , 19 51 8.14 8. t)C 8 .13 8.03 
, 1 19 56 7o95 7.88 8.14 0.·06 

A2-52 



TBAN SEC':' 19 

'I'Il1E LEV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
H!' MN SEC PH PH PH PH 

11 2~ 1 8.05 8. r; 1 8. 13 8.03 
11 2G 6 7.96 7.95 8.1U 8.05 
11 20 11 8. ('~ 7.99. 8.15 8.05 
1 1 2" 16 8.02 7.95 8 .15 8.05 
11 20 21 7.91 8. "..' 1 8.13 8~05 
11 28 26 8.C3 7.97 8 .15 8. (\4 
11 21) 31 7.95 7.98 8.14 8.C6 
1 1 2(' 36 8.01 ·7.96 8.13 8.05 
11 20 41 7.92 7.96 8.16 8.06 
11 20 46 8.CJ 8.C2 8.13 8.05 
11 21:; 51 7.87 7.95 8.15 8.06 
11 2') 56 8. 04 8 • ('('. 8 .13 8.06 
11 21 1 7.96 7.95 8.16 8.06 
11 21 6 8.02 7.99 8 .13 8.06 
11 21 11 7.96 7. 96 8.13 8.06 
11 21 16 8.01 7.92 8.34 8.05 
11 21 21 8.0~ 7.95 8.13 8.06 
11 21 26 8. GC 7.85 8. 14 8.C6 
11 21 31 8.06 7. 97 8.15 8.06 
11 21 36 7.96 7. 96 8. 15 8.06 
11 21 41 8.06 7.95 8.15 8.06 
11 21 46 7.92 7. 96 8.13 8.06 
11 21 51 7.98 7. 90 8.14 8.05 
11 21 56 7.99 7.95 8. 1 6 8.06 , , 22 1 7.95 8. ()3 8.12 8.05 
11 22 6 8. (15 7.98 8 .15 8.06 
11 22 1 1 8.13 7.96 8.13 8.05 
11 22 16 8.04 7.95 8 .1 3 8.05 
11 22 21 .7.92 8.01 8.13 8.05 
11 22 26 7.98 7.95 8 .13 8.06 
11 22 31 . 8. 04 7. 9"1 . 8.15 8.06 
1 , 22 36 e.c2 7.~9 8.15 8.05 
11 22 41 7.94 7. 95 8.14 8.05 
, 1 22 46 8.15 8.~1 8 .13 a.as 
11 22 51 8.01 7.99 0. 13 8.05 
11 22 56 8.21 7.94 8.13 8.05 
11 23 1 7. 95 1. 94 8.13 8.05 
11 23 6 8. I) 1 7. 99 8 .13 . 8.06 
1 1 23 1 , 7.98 7.~7 8.13 8.06 
1 , 23 16 8.00 7.99 8.13 8.06 

A2-53 



TPANS ECT 19 

TIME LEVEL 1 LEVEL 2 l.C:V EL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

11 23 21 7.89 0.oc 8.13 8.05 
1 1 23 2E 8.01 7.99 8.15 a.05 
1 1 23 31 a.oo 7.9U 8.12 8.05 
11 23 36 8.01 7.96 8 .12 8.06 
11 23 41 8.06 7. 95 a.12 a.05 
1 1 23 46 8.04 7.95 8 .12 8.05 
11 23 51 8.01 7.90 8.12 8.06 
1 1 23 56 7.97 7. 96 8 .13 8.06 
11 24 1 7.96 8.02 8.13 8.06 
11 24 6 7.93 8.02 8.13 a.05 
1 1 24 1 1 7.98 7. 99 8.13 8.05 
11 24 16 8.02 7.95 8 .13 a.05 
11 24 21 8.04 7.98 8.12 a.05 
11 24 26 8.19 7. 96 8.12 a.05 
11 24 31 a.01 7.96 8.12 8.05 
11 24 36 8. 0(1 7. 97 8.13 8.06 
11 24 41 7.96 7. 95 8.13 8.06 
11 24 46 7.95 8. N~ a.13 a.05 
11 24 51 7.97 7.99 8. 11 8.06 
11 24 56 7.98 7.98 8 .11 a.cs 
11 25 1 7.98 7.98 8. 13 8.05 
1 1 25 6 s.06 7.98 8.11 . 8 .05 
11 r C " .,, 11 a.cs 7.95 a.13 8.05 
1 1 25 16 8.05 7.90 8.13 8.06 
1 1 25 21 a.oc 7.92 8.12 a.05 ,, 25 26 7.98 7. 96 8. 13 8.06 
11 25 31 8.04 7.98 8.12 8.05 
11 25 36 7.98 7.95 8. 13 8.05 
11 25 41 a.cc 7.99 8.12 a.OS 
, 1 25 46 7.99 7.94 8.13 8.05 
11 25 51 7.93 8. ('(: 8. 11 8.05 
1 1 25 56 8.(12 7. 99 8.13 8.05 
11 2 fi 1 8.04 7.95 a.13 8.06 
11 2E 6 8.02 a.co 8.16 8.06 
11 26 1 1 7.99 7. 95 8.13 8.05 
11 26 16 a. oa 8.C1 8., 3 a.OS 
11 26 21 7.89 7.95 8.13 8.06 
11 26 26 8.0~ a.co 8.09 8.05 
11 26 31 1.91 7.95 8.09 8.06 
1 1 26 36 8.02 1.91 8 .11 8.06 

A2-54 



'!'RANS ECT 19 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HB MN SEC PH PH PH PH 

11 2 t) 41 7.99 7. 9U 8.13 8.05 
11 26 46 8.C1 7. 95 0. 11 8.05 , , 26 51 . 8. c 1 7.93 8. 11 8.05 
1, 26 56 7.98 1.99 8. 11 ***** , 1 27 1 7.98 7.95 8., 2 ***** 11. 27 6 8.01 7.95 ***** ***** 11 21 11 8.09 7.96 ***** ***** 
11 21 16 s.c1 7.95 ***** ***** 
11 27 21 8.05 7.97 ***** ***** 
11 27 26 8.04 7.99 ***** ***** 1 1 27 3 1 7.97. 8. C.2 ***** ***** 11 27 36 7.91 7.96 ***** ***** 
11 27 41 8.02 ***** ***** ***** 11 27 46 a.oo ***** ****• ***** 
11 27 51 8.03 ***** ***** ***** 1 , 21 56 7.98 ***** ***** ***** 11 28 , 7.96 ***** ***** ***** 

A2-55 



TR ANS ECT 20 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

11 32 16 ***** ***** ***** 8.03 
11 32 21 ***** ***** *•*** B.02 
11 32 26 ***** ***** . 8 .1 c 8 • (' 1 
11 32 31 ***** ****• a.ca a.01 
11 32 36 ***** ***** 8.08 8.0~ 
11 32 41 ***** ***** 8.05 0.00 
11 32 46 ***** ***** a.cs 8.01 , , 32 51 ****• ***** 8 .c 5 8.01 
11 32 56 ***** ***** 8.06 0.00 
11 33 1 ***** 7.99 8.04 a.02 
11 33 6 ***** 8. 00 a.cs 8.01 
11 33 11 ***** 8. 01 8.03 8.(13 
1 1 33 16 ***** 8.('2 8.03 
11 33 21 ***** 7.99 8. t~-3 a.03 
11 33 26 8.02 1. 99 8 .(13 8.03 
11 33 31 7.98 O.C1 8.02 8.C3 
11 33 36 7.96 7.99 a.02 8.03 
11 33 41 0.oc 7. '15 8. (: 1 8.03 
11 33 46 8.02 7.98 8. 02 8.03 
11 33 51 8 .14 7.97 8.C3 8.03 
11 33 56 8.21 7.95 a.cs 8.03 
11 34 1 8.06 7.99 8.06 8.03 
, 1 34 6 8.00 8. l;O 8.C6 
11 34 11 8.C7 8. (.2 8.07 ti.03 
11 34 16 7. 9.9 7.99 8.08 8.01 
11 34 21 8.03 7.97 8.10 8.01 
11 34 26 7.99 8. CC' 8 .1 0 8.01 
11 34 31 8.C2 8.04 8., 1 8.01 
11 34 36 7.99 8.02 8 .1 0. 8. (11 
11 34 41 8.03 7.99 8. 1 {' 8.01 
11 34 46 7.96 7. 96 8 .1 0 8.01 
, 1 34 51 8.01 e. c.r 8.10 8.03 
, 1 34 56 7.97 8 .11 8.02 
11 35 1 8.()6 7.99 8.<'6 8.03 
11 35 6 7.99 7.92 8. 11 8.03 
11 35 11 8.07 7. 97 8.10 8.03 
11 35 16 7.98 7.95 8 .11 8.03 , , 35 21 8 .()2 7.99 8. 11 8.04 
11 35 26 7.98 7.99 8.09 8.03 
11 35 31 8. 0.1 7.97 8.09 8.03 

A2-56 



TRANSECT 20 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

, , 35 36 7.98 7.92 8.07 8.03 
11 35 4 1 8.(\8 7.95 8.09 8.03 
11 35 46 7.98 7.99 8.09 8.03 
11 35 51 8.03 8. (\ 1 8.C9 8.03 , , 35 56 7.96 7.97 8.10 8.03 
11 36 1 8. ('8 7.98 a.ca 8.03 
11 36 6 7.96 7.98 8.10 8.03 
11 36 1 1 8.02 8.C2 8.C7 8.03 
11 36 16 7.97 7.95 8.10 8.03 
11 36 21 8.03 8.01 8.08 8.03 
11 36 26 7.89 7.99 8.07 8.01 
1, 36 31 8.03 7.93 8.('7 8.03 
11 36 36 7.94 8.C2 8.08 8.03 
11 36 41 0.01 7.90 a.ca 8.02 
11 36 46 7.96 8.02 8.08 8.03 
1, 36 51 7.92 7.95 8.14 8.02 
11 . 36 56 8.07 7.99 8.13 8.03 
, 1 37 1 7.98 7.96 8.08 8.01 
, 1 31 6 8 .04 . 7. 94 8.07 8.C3 
11 37 11 8.C9 0.oci a.OS 8.01 
11 37 16 7.97 8.00 8.08 8.03 
11 37 21 8.C2 7.98 8.C7 8.03 
11 37 26 8.C7 7.97 8.07 a. c. 3 
11 37 31 8.C1 a.OS 8.08 8.03 
, 1 31. 36 7.93 7.94 8.03 
11 37 41 a.02 7.94 8.08· 8.03 

.11 37 46 7.99 7.95 8.C9 8.03 
11 37 51 a.05 7.95 8.08 8.04 
1 1 37 56 8. C'S 7.96 8. (' 5 8.03 
1, 38 1 7.94 7.95 8.08 8.04 
11 38 6 8.09 8.00 8. (•7 8.03 
11 38 1 1 7.93 7. 92 . a .03 8.03 ,, 38 16 8 .CT 7.99 0. ca 8.03 
11 38 21 7.97 7.99 a.C6 8.03 
11 38 26 a.cc 7. 97 8. (18 a.03 
1 1 38 31 7.99 7. 93 8.07 a.03 
11 38 36 7.99 7.95 . 8.1)1 8.03 
11 38 41 8.C5 7.98 8.C7 B.03 
1, 38 46 8.05 1. 9.9 8. (' 8 ·a.03 
11 38 51 8.(16 8.('8 8.03 

A2-57 



TRANS Et.""'!' 20 

T!MF LEVEL , LEV EL ~ LEVEL. 3 LEVEL 4 
HR MN S :EC PH PH PH PH 

11 38 56 7.97 7.95 8.08 8.04 
11 39 1 8. (·5 s. c·c a.cs 8.03 
1 1 39 6 7.98 7.91 8.C8 8.04 
11 39 11 7.97 8.01 8.06 8.CB 
11 39 16 7.96 7.91 8. 1 c 8.04 
11 39 21 8.05 8. (t 1 8.13 8~03 
11 39 26 7.99 7.94 8.05 8.03 
, 1 39 31 B.05 7.SS e .oa 8.05 
11 39 36 7.97 7.95 8.C•7 8.03 
11 39 41 8.C3 7.95 8.C7 8. C•3 
11 39 46 7.99 7.96 8. r; 8 8.04 
11 39 51 ·7.99 7.92 8.07 8. (14 

1 1 39 56 6.~4 7.93 8.07 8.03 
11 4~ 1 7.96 7.95 8. c 6 8.03 
1 1 UC 6 8.1C 7. 9€ 8.C7 8.04 
11 U(I 1 1 7. 9 f) 8. (' 1 8.C6 8.04 
1 1 40 16 8.16 7.99 8.01 8.03 
11 40 21 B.C5 7. 9·2 8.07 8.03 
11 40 26 7.95 7. 97 8.C7 8.01 
11 40 31 a.cs 8. 02 8.07 8.03 
1 1 4') 36 8. l)C 7.95 8.07 8.03 
11 4C 41 8.06 7.94 8.07 8.03 
1 1 U(I 46 8. H' 7.'?6 8.C7 8. I) 1 
1 1 4f' 51 7.88 7.96 8·. () 5 8.02 
11 40 56 . 8. 01 7.96 8.C7 8.C1 
11 41 1 8.08 7.87 a.a6 8.01 
11 41 6 7.98 8.C1 8.06 8.01 
11 41 1 1 7.93 7. 88. 8.·~7 8.0(1 
11 41 16 8.01 7.93 8.C7 8.02 
11 41 21 8.07 7.95 8.07 8.01 
11 41 26 . . 8 .1)9 8. C'O 8.08 8.01 
11 41 31 8.C2 7. 96 a. cs 8.01 
11 41 36 7. 80 7.96 8.07 a.oo 
11 41 41 8.02 7.96 8.08 8.02 
1 1 41 46 8.16 7.95 8.07 8.00 
11 41 51 7.98 7.9Cl 8.C7 8.01 
11 41 56 7.98 7.94 8.07 B.01 
11 42 1 . 8. C2 7.99 8.14 8. 01 . 
11 42 6 7. 9() 7.97 8.06 8.01 
11 42 . 1 1 7.98 7.95 8.07 8.10 

A2-58 



TRANSECT 20 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF. MN SEC PH PH PH p II 

11 42 16 8. "2 A.02 a .. c 1 8.02 
, 1 42 21 7.97 7. 91 8.07 8.01 
11 U2 26 8 • ')8 7.98 8.07 8. 01 
11 42 31 7.93 7.99 8.06 8.01 
11 42 36 8.0U 7.95 8.06 8.01 
11 u2 41 8.08 7.99 8.13 8.01 
1 1 42 46 8.16 7. 91J 8.06 8.00 
, 1 42 51 8.03 a.co 8.06 8.02 
11 42 56 7.98 7.96 8.08 8.01 
11 43 1 8. 10 7.99 8.07 8.01 
11 43 6 7.96 7.99 0.r.1 8.01 
1 1 43 1, a.cs 7.95 8.06 8.00 
11 43 16 8.C1 8 • (I(' 8.06 8.00 
1 1 43 21 7.98 1, 92 8.06 ***** 
1 1 43 26 8.05 7.98 8. 07 ***** 
1 1 43 31 7.83 1.92 ***** ***** 
1 1 43 36 8.05 7.98 ***** ***** 
11 43 41 8.06 8.01 ***** ***** 
1 1 43 46 7.98 7.92 ***** ***** 
11 . 43 51 8.02 8. "1 ***** ***** 
11 43 56 8 .13 7.94 ***** ***** 
, 1 44 1 8.19 7.93 ***** ***** 
11 44 6 7.94 ***** . ***** ***** 
11 44 11 8.06 ***** ***** ***** 
~ 1 44 16 7.93 ***** ***** ***** 
11 44 21 7.98 ***** ***** ***** 
, 1 44 26 8 .C·O ***** ***** ***** 

A2-59 



TRANSECT 21 

!!ME LEVEL 1 . LEVEL 2 LEVEL 3 LEVEL 4 
HF. MN SEC PH PH PH PH 

11 49 51 ***** ***** ***** 8.03 
11 49 56 ***** ***** ***** 8.02 
11 5C 1 ***** ***** 8. 08 8.00 
1 1 50 6 ***** ****i!r A.1C 8.01 
1 1 50 11 ***** ***** 8. 1 (' 8.02 
11 5C 16 ***** ***** 8 .08 8.03 
11 50 21 ***** ***** 8.C9 8.01 
11 50 26 ***** ***** 8. 10 8.00 
11 5(' 31 ***** ***** 8 .12 8.01 
11 50 36 ***** 8.05 8. 15 8.01 
11 50 41 ***** 7.92 8 .12 8.03 
11 51) 46 ***** 7.90 8.12 8.03 
11 50 51 ***** 8.C4 8 .11 8.03 
11 50 56 ***** 8.05 8.13 8.03 
11 51 1 8.C1 8. (10 8.13 8.03 
11 51 6 8.C7 s. ~.c 8.13 8.03 
11 51 11 8.02 7.98 8.13 8.03 
11 51 16 7.99 7.98 8.12 8.03 
11 51 21 8.02 8. 00 8 .13 8.03 
11 51 26 8 .11 a.cs 8.14 8.03 
1 1 51 31 8.24 7.97 8 .13 ***** 

•**** 
11 51 36 7.95 7.95 ***** 8.03 I 

11 51 41 7. 97 8 • I)(' ***** 8. 03 
11 51 46 8.C6 8.C3 8.13 8.03 
11 51 51 . 8. c 9 8.C1 8.14 8.04 
11 51 56 8.03 7. 97 8. 14 8.03 
11 52 1 1. 91 s.oo 8.13 8.04 
11 52 6 7.92 7.9E 8 .13 8.03 
11 52 1 1 7.95 ***** 8.13 8.04 
11 52 16 8.05 ***** 8.13 8.03 
11 52 21 a.c1 7.95 8.14 8.05 
11 52 26 a.c~ 7,98 8 .13 8.03 
11 52 31 7.97 7.94 8~14 8.06 
11 52 36 ***** 7.98 8.13 8.05 
11 52 41 ***** 7. 97 8.14 8.06 
1 1 52 46 a.or: 7.96 8 .13 8.06 
11 52 51 8.07 7. 97 8.14 8.06 
1, 52 56 7.96 7.98 8.13 8.06 
11 53 1 a.cs 7.99 8.15 8.06 

A2-60 



TF~NSECT 21 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

11 53 6 7.qA 7.95 8 .1 3 8.06 
11 53 11 1. 96 8.15 8.06 
1 1 53 16 7.95 8.13 8.06 
11 ~·3 21 8.07 7-.-97 8.14 8.06 
11 53 26 7.96 7. 97 8 .15 8.06 
11 53 31 8.C6 7.95 8.15 8.06 
11 53 36 7.98 7. 97 8 .16 8.06 
11 53 41 8.09 7.96 8.13 8. (\6 
11 53 46 7.96 7. 96 8.13 8.06 
11 53 51 8.07 7.99 8.15 8.05 
11 53 56 7.93 8. 0(1 8 .15 8.05 
11 54 1 8. ')8 7.96 8.13 8.06 
1, 54 6 7.93 7.94 8.15 8.06 
1, 54 1 1 8. c. 9 7.94 8.13 8.06 
1 1 54 16 7.93 7.97 8.16 8.06 
11 54 21 8.05 8. CC'• 8.16 8.06 
11 54 26 8.')5 7.95 8.15 8.06 
11 54 31 8.02 7.92 8.13 8.06 
11 54 36 7.96 7.95 8 .13 8.06 
11 54 41 7.92 7.95 8.13 8.06 
11 54 46 7.99 8.(1 8.13 8.06 
11 54 51 8.07 7. 9., 8.13 8.06 
11 54 56 8.C1 7.92 8.13 8.06 
11 55 1 7.9C 7.93 8. 15 8.06 
11 55 6 7.92 8. 00 8 .13 8.06 
11 55 1 1 8.01 7. 94 8.13 6.06 
11 55 16 8.07 7.99 8 .14 8.06 
11 55 21 8.02 7.95 8. 13 8.06 
11 55 26 7.97 7.95 8 .13 8.06 
11 55 31 7.95 7. 96 8.13 8.06 
11 55 36 7~96 7.93 8.13 8.06 
11 55 41 8.06 7.95 8.13 8.06 
11 55 46 7.99 7.95 8.13 8.06 
11 55 51 a.01 7.96 8.13 8.06 
11 55 56 7.98 7.97 8 .13 8.06 
11 56 1 8.C1 7.96 8.13 8.06 
11 56 6 a.01 7.99 8. 1 3 8.06 
11- 56 11 8.02 7.95 8.12 8.05 
1, 56 16 7.96 7.99 8.13 8.06 
11 56 21 8.03 7.96 8. 11 8.06 

A2-61 



TRANSECT 21 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC· PH PH PH PH 

11 c;6 26 7 .en 8.N' 8.13 8.06 
11 56 3 1 8.01 7. 96 8.13 8.06 
1 1 56 36 7.96 1.96 8.13 8.05 
11 56 4 1 8. 0 2 7.96 8 .13 8.06 
11 56 46 7.96 7. 97 8.13 8.05 
11 56 51 8.09 7.95 8., 2· 8.05 
11 56 56 7.99 7. 97 8.12 8.05 
11 51 1 7.98 7.99 8 .12 8.06 
11 57 6 1.99 7. 95 8. 1 3 8.06 
1 1 57 1 1 7.98 7.90 8.13 a.cs 
1 1 57 16 8.04 7.94 8~13 8.06 
11 57 2 ,. 7.98 7,95 8.13 8.05 
11 57 26 8.03 7. 95 e.13 8.05 
11 57 31 8.C3 7.98 8 .12 8.05 
11 57 36 B.07 7. 99 8. 11 8.06 
11 57 41 7.99 7.98 8. 13 8.06 
, 1 57 46 7.95 7.96 8.13 8.05 
1 , 57 51 7.93 7. 95 8.13 8.05 
11 57 56 8.0(1 7.9C 8.13 8. t) 5 
11 58 1 7.98 7.94 8.12 8.05 
11 58 6 ·0.<'5 1. 94 8.12 8.05 
11 58 1 1 8.07 7.97 8 .13 8.05 
11 58 16 8.(12 7. 96 8.12 8.06 
11 58 21 7.95 7,96 8.13 8.05 
11 58 26 7.94 7. 95 8.13 8.05 
11 58 31 7.98 7.97 8 .11 8 .06 
11 58 36 7.98 7.96 8.12 a.o5 
11 58 41 8.0(1 7.93 8. 13 8.05 , , 58 46 8. ('4 7.88 8., 3 . 8.05 
1 1 58 51 8.03 7 .• 95 8.12 8.05 
1 1 58 56 7.98 7.95 B.13 8.05 
, 1 59 1 7.94 7.98 8 .11 8.05 
1 , 59 6 7.90 7. 95 8.13 8.06 
, 1 59 11 7.92 7.95 8 .11 8.04 
11 59 16 7.98 7.96 8.13 8.05 
1 1 59 21 7.98 7. 97 8.1 0 8.05 , , 59 26 8.01 7.99 8.12 8.05 
11 59 31 7.99 7.95 a. i 1 8.05 
11 59 36 7.96 1. 96 8.,, 8.05 
1 1 59 41 8. 0{1 7.95 8 .12 8.05 

A2-62 



TFANS ECT 21 

'IIKE LEVEL 1 LEV El 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

, 1 59 46 7.99 1.~3 A• 11 8. 0 5. 
, 1 59 51 7.90 7.95 8 .1, 8.06 , , 59 56 7.99 7.95 8.13 8.05 
12 'J 1 8.03 7.96 8 .13 8.05 
12 !) 6 7.99 7.95 8.13 8.05 
12 0 1 1 7.98 7.98 8. 11 8.05 
12 J 16 e. 13 7. 95 8.12 8.05 
12 0 21 7.95 7.97 8 .11 8.06 
12 c 26 a.co 7.98 8.14 8.05 
12 ') 31 7.89 7.98 a. 14 . 8 .03 
12 0 36 8.04 7.99 8. 13 8.05 
12 0 41 7.91 7.91 8 .18 8.06 
12 0 46 7.98 7.93 8. 11 8.05 
12 "' 51 8.C1 7.98 8. 17 8.03 ·.) 

12 (\ 56 . 8.C4 7. 97 8.13 8.05 
12 1 1 8.09 7.98 8. 1 3 8.05 
12 1 6 a.03 7.90 8.13 8.06 
12 1 11 8. 03 7.95 8. 15 8.04 
12 1 16 7.96 7. 95 0. 13 8.06 
12 , 21 7.97 7.98 8.17 8.05 
12 1 26 8.,, 7.96 8.13 8.06 
12 1 31 8.13 7.96 8 .11 a.cs 
12 1 36 7.97 7.95 8. 1, 8.06 
12 1 41 8.09 7.95· 8 .11 8.04 
12 1 46 8.07 7.98 8.12 8.05 
12 1 5 1 . 8. 25 7.96 8.12 8.05 
12 1 56 8.02 7.98 8.12 8.06 
12 2 1 8.05 8. (' 1 8 .10 8.06 
12 2 6 8.09 1. 96 8.12 8.05 
12 2 11 7.96 7.95 8.14 8.05 
12 2 16 8.02 7.95 8.13 8.05 
12 2 21 7.98 7. 97 8 .13 8.05 
12 2 26 8.07 7. 95 8. 11 8.05 
12 2 31 8.01 a.co 8.12 8.06 
12 2 36 . 8.02 7.95 8.,, 8.05 
12 2 41 0.oc 7. 96 8.13 8.05 
12 2 46 8.05 7.94 8.20 8.05 
12 2 51 7 .98 1. 95 8 .11 8 .(15 
12 2 56 8.16 8.03 8.12 8.05 
12 3 1 7.94 7~98 8. 11 8.05 
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TRANSECT 21 

TIME LEVEL 1 LEV Et 2 LEVEL 3 LEVEL 4 
HR MN SEC PH .PH PH PH 

12 3 6 7.99 7.96 8 .12 8.05 
12 3 1 1 8.25 7.99 8. 1, 8.07 
12 3 16 7.97 ·7.94 8 .11 ***** 
12 3 21 7.97 7.96 8. 11 ••••• 
12 3 26 7.96 A. <:' 1 ***** ***** 
12 3 31 8 .18 7.97 ***** ***** 
12 3 36 7.98 7.98 ***** ***** 
12 3 41 8~17 7. 97 ***** ••••• 
12 3 46 8.03 8.01 ***** ***** 
12 3 51 8. 06 7. 96 ***** ***** 
12 3 56 8.04 7.97 ***** ***** 
12 4 1 7.98 ***** ***** ***** 
12 4 6 7.87 ••••• • •••• ••••• 
12 4 1 , 8.02 ***** *•*** ***** 
12 4 16 7.96 ***** ***** ••••• 
12 4 21 a.cs ***** ***** ***** 
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TRANS EC'!' 22 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

12 q 2, ***** ***** ***** 8.03 
12 9 26 ***** ***** ***** 8.03 
12 9 31 ***** ***** 8.01 8.02 
12 9 36 ***** ***** 8. (\ 2 8.01 
12 . 9 41 ***** ***** 8.01 8.03 
12 9 46 ***** ***** 8. 0 1 8.03 
12 9 51 ***** ***** 8.01· 8.03 
12 9 56 ***** ***** a. o 1 8.02 
12 1G 1 ***** ***** 8.03 8.03 
12 1 (i 6 ***** 7.98 8.01 8.01 
12 10 1 1 ***** 7.95 8.01 8.03 
12 10 1 6 ***** 7.93 8.o1 8.01 
12 10 21 ***** 8. Cl 1 8.C1 8.03 
12 10 26 ***** 8. 02 8. (\, 8.01 
12 1 I) 31 8.C7 . 1. 98 8.01 8.03 
12 10 36 8.05 7. 96 8.01 8.02 
12 10 41 7.95 7. 94 8.01 8.03 
12 10 46 7.97 7.94 8.02 8.02 
12 10 51 8.03 7.96 8.01 8.03 
12 10 56 8.07 7.96 a. o 1 8.03 
12 , 1 1 8. c 8 7.94 8.01 8.03 
12 11 6 7. 97 7.95 8. 0() 8.03 
12 11 1 1 8.06 7.91 8.02 8.03 
12 1 1 16 7.92 7.94 8. 0 3 8.03 
12 11 21 8.05 7. 96 8. (t1 8.04 
12 1 1 26 7.97 7.95 8.01 8.03 
12 11 31 8.08 7.98 8 .C1 8.03 
12 1 1 36 7.92 8.C2 8.02 . 8.03 
12 11 41 a.cs 7.94 8.01 8.03 
12 1 1 46 0.oc 7.99 8. 01 8.03 
12 11 51 8.08 7.95 8.01 8.03 
12 11 56 7.95 7. 97 8. 0 1 8.02 
12 12 1 8.09 7. 95 8.01 8.01 
12 12 6 7.93 7. 97 · a. o 1 8.02 
12 12 1 1 8.09 7.99 8. 0.3 8.03 
12 12 1 6 8.c1 1. 97 0. o 1 8•03 
12 12 2 1 7.95 8.01 8.03 
12 12 26 7.99 7.95 8. 0, 8.03 
12 12 31 8. C-4 7. 96 8.01 
12 12 36 7. 96 ti. 0 1 8.01 
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TH AN SECT 22 

'!'!ME LEVEL 1 LEVEL 2 LEVEL. 3 LEVEL 4 
H:E MN SEC PH PH PH PH 

12 12 41 8.(6 7. 45 8. 0 1 8.01 
12 12 46 8.00 7. 96 8. 01 . 8.03 
12 12 51 7.97 7.98 8. 01 . 8. 01 
12 12 56 8.16 7.99 8.02 . a •. 03 
12 13 1 8 • 01 7.98 8. o 1 8.01 
12 13 6 7.95 7.94 8.02 8.03 
12 13 1 1 7.82 7.92 8.03 8.01 
12 13 16 8.01 7.93 8.03 8.03 
12 13 21 0.oc 7.99 8.04 8.01 
12 13 26 8.08 7. 97 0.ou 8.01 
12 13 31 7.96 7.95 8. 0 1 8.01 
12 13 36 7.98 7.95 8.03 8.01 
12 1 3 41 7.96 7.96 0. 04 a.co 
12 13 46 7.97 7.95 8.04 8.02 
12 13 51 7.96 1. 96 8.04 8.03 
12 13 56 8.10 7.93 8.05 8.03 
12 14 1 7.95 7.99 8. (l 5 8.03 
12 14 6 8.09 7.96 8.04 8.01 
12 14 1 1 7.96 7.94 a. 05 
12 14 16 8 .08 7.98 8.04 8.02 
12 14 21 7.97 7. 95 8.(15 8.03 
12 14 26 8.09 7. 94 a.cs 8.03 
12 14 31 . 8. 01 7. 91 8.05 8.03 
12 14 36 1.11 7.96 8.(15 8.03 
12 14 41 7.95 7.96 8.05 a.oo 
12 14 46 7.94 7.95 a.os 8.01 
12 14 51 7.98 7~98 8.08 8.02 
12 14 56 a.02 7. 93 8.08 . 8.03 
12 15 1 8.09 7.93 8.('9 8.03 
12 15 6 .8.05 7.93 8~09 8.03 
12 15 11 8.03 7.96 8.09 8. C•3 
12 15 16 7.95 8.00 8. 08 8.01 
12 15 21 8.09 7. 97 e. tJ a a. 01 . 
12 15 26 8.01 7.97 8.07 8.01 
12 15 31 8.07 7. 94 8.05 8.01 
12 15 36 8.09 7.90 8.05 e.01 
12 15 41 8 ·.01 7.95 8.08 8.02 
12 15 46 7.97 7. 9.8 8.07 8. (12 
12 15 51 7. 97 8.02 ·8.(16 8.03 
12 15 56 . 8. c 4 7. 98 a.ca 8.03 
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TRANSECT 22 

TIHE LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR HN SEC PH PH PH PH 

12 16 1 8.00 8. () 1 8.05 8.01 
12 16 6 8.04 7. 99 8.10 8.01 
1 2 16 11 8.09 1. 96 8.05 8.02 
12 16 1 6 8.06 7.99 8.C6 8.C2 
12 16 21 7.84 8.04 8.C6 8.03 
12 16 26 7.93 7.91 8.C6 8.01 
12 16 31 7.96 7.93 8.06 8.01 
12 16 36 7.91 7.95 8.06 8~01 
12 16 41 7.95 7.99 8.06 8.02 
12 16 46 7.96 8.02 8.06 8.03 
12 16 51 7.92 7.96 8.07 8.03 
12 16 56 8.08 7.95 8.04 e.01 
12 17 1 a.ca 7.94 8.06 8.01 
12 17 6 8.09 7.97 8.04 8.01 
12 17 11 8.04 7.98 8.06 8.02 
12 17 1 E 0.oc 1. 95 8. 0 4 8.03 
12 17 21 7.99 7. 94 8.05 8.03 
.12 17 26 8.16 7.91 8. (16 8.03 
12 17 31 8.C9 7.95 8.06 8.03 
12 17 36 7.98 7.97 8.06 8.03 
12 17 41 7.95 7.98 8.06 8.03 
12 17 46 8.00 7.93 8.08 8.03 
12 17 51 8.02 7.93 &.11 8.03 
12 17 56 7.99 7.93 0. 04 8.03 
12 18 1 8.(13 7.92 8.06 8.01 
12 18 6 7.96 7. 95 8. (13 8.03 
12 18 1 1 7.92 7.92 8.04 8.01 
12 18 1 6 7.92 7. 96 8.C 5 8.03 
12 18 21 7.96 7.93 8.06 8.00 
12 18 26 8.13 7. 94 a.cu . 8.03 . 
12 18 31 8. (18 7.99 8.04 8.00 
12 1 8 36 8.05 7.91 8 .c 2 8.03 
12 18 41 8.05 1. 91 8.04 a.co 
12 18 46 8.07 7. 91 8.04 8.01 
12 18 51 8.05 7.95 8.04 8.01 
12 18 56 7.98 7.96 8.04 8.02 
12 19 1 7.97 7.95 8.04 8.03 
12 19 6 8.06 7.91 8 .04 8.03 
12 19 11 7.95 7.96 8.04 8.01 
12 19 16 8.C4 7.91 8.0 3 8.01 
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TFAN SECT 22 

TIME LEVEL , LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

12 19 L1 8 .C9 · 7.99 8.04 8.00 
12 19 26 8.09 7. 91 8.04 . 8 .00 
12 19 31 7.98 7. 99 a •. 04 8.03 
12 19 36 0. cl' 7.94 8.05 8.00 
12 1 9 41 7.95 7.95 8. 04 8.01 
12 19 46 8.02 7. 95. 8.C4 8.01 
12 19 51 7.9~ 7.98 8. (' 3 8.00 
12 19 56 7.94 1.91 8.(\4 8. (\ 2 
12 20 1 7.99 7.95 8. 0 5 8.00 
12 20 6 8.03 7.93 8.04 8.01 
12 20 1 , 8.08 "7. 95 8.04 8.00 
12 20 16 7.99 7. 97 8.(14 8.01 
12 20 21 7.99 7. 95 8. C·4 8.00 
12 20 26 7.94 7. 96 8. 03 8.02 
12 20 31 7.97 7.99 8. 04 8.02 
12 2(1 36 8 .15 7.92 8.C3 8.02 
12 20 41 8.08 7.99 8.04 8.02 
12 20 46 . 7.94 7.93 8.0U 8.02 
12 2~ 51 8 • (t 5 7.96 7.94 8.01 
12 20 56 7.95 7.93 8.01 8. (' 1 
12 21 1 8.00 8 • (' 2 8.01 8.02 
12 21 6 s.02 7.69 8.01 8.02 
12 21 11 8.04 7.98 8. C2 8.03 
12 21 16 7.94 7~91 8.C1 8.03 
12 21 21 . 7.97 a.co 8.c1 8.01 
12 21 26 8.05 7. 86 8.01 8.01 
12 21 31 8.C3 7. 99 8.00 8.01 
12 21 36 7.98 1. 96 8.01 8.01 
12 21 41 8.06 1. 94 . 7.99 8.02 
12 21 46 8.06 7.94 8.01 8.03 
12 21 51 8. ('2 7. 94 8. 01 8.03 
12 21 56 8.04 7. 96 8.01 8.03 
12 22 1 7.95 7. 97 8. 01 . 8.03 
12 22 6 7.98 7. 97 8.01 . 8 .02 
12 22 1 1 8.02 7.98 8. 0 1 8.02 
12 22 16 8 .06 . 7.96 8.t'1 8.02 
12 22 21 8.09 7.98 a ~o 1 8.03 
12 22 26 8.07 7.97 8.01 8.03· 
12 22 31 8.02 8.00 0. o 1 8.01 
12 22 36 7.95 7. 98 8.01 8.01 
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TF' AMS ECT 22 

'!'IME LEVEL 1 LEVEL 2 LEVEL 3 LEV.EL 4 

HR MN SEC PH PH PH PH 

12 22 4 1 7.95 7. 91 · 8.C1 8.01 
12 22 46 7.98 7.96 8 .o 1 8.02 
12 22 51 8.01 7.89 8.01 8.C1 
12 22 56 8.05 7. 94 8.01 8.03 
12 23 1 8.04 7.95 8.01 8.01 
12 23 6 8.08 7.96 8. (I 1 8.01 
12 23 1 1 8.08 7.98 8.01 8.03 
12 23 16 8.05 1. 99 8. c 1 ***** 
12 23 21 8. t.:'4 7.95 8.01 ***** 
12 23 26 8.08 7.93 ***** ***** 
12 23 3 1 8.05 7.93 ***** ***** 
12 23 36 8.()3 7. 97 ***** ***** 
12 23 41 7.98 1. 97 ***** ***** 
12 23 46 7.94 7.98 ***** ***** 
12 23 51 7.98 1.96 ***** ***** 
12 23 56 8.(14 7. 96 ***** ***** 
12 24 1 7.99 ***** ***** ***** 
12 24 6 8.01 ***** ***** ***** 
12 24 , 1 8. :'.'3 ***** ***** ***** 
12 24 16 7.96 ***** ***** ***** 
12. 24 21 8.07 ***** ***** ***** 
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TRAN SECT 23 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR HN SEC PH PH PH PH 

12 30 21 •**** ****• ***** 8.03 
12 3':' 26 ***** ***** ••••• 8.03 
12 30 31 ***** ***** 8.01 8.02 
12 3~1 36 ***** ***** 8.02 8.03 
12 30 41 ***** ***** 8. 01 8.02 
12 30 46 ***** ••••• 8.01 8.01 
12 30 51 ***** ***** 0. 03 a.03 
12 30 56 ***** ***** a.04 a.01 
12 31 1 ***** ***** 8.04 a.03 
12 31 6 ***** 8.03 8.05 8.02 
12 31 1 1 ***** 7.97 8.06 a.01 
12 31 16 ***** 8.C4 8.05 8.03 
12 31 21 ***** 0.00 8.05 .8.03 
12 31 26 ***** 7.98 8.06 8.02 
12 31 31 8.09 a.03 8. I) 5 8.03 
12 31 36 a.09 7.99 8.05 8.03 
12 31 41 7.99 8.01 8.06 a.03 
12 31 46 8.07 7.99 8.06 B.05 
12 31 51 7.96 1.91 8.04 8.03 
12 31 56 7.98 8.01 8.C5 8.05 
12 32 1 0.1c 8. (' 1 a.cs a.03 
12 32 6 8.03 7.95 8.05 a.06 
12 32 1 1 a.08 7.9a 8.05 8.03 
12 32 16 7.99 8. 01 8.06 a.06 
12 32 21 7.9a 7.98 8.05 a.04 
12 32 26 8.07 7.99 8.06 a.03 
12 32 31 8 .Ol'.r 7. 97 a.06 a.06 
12 32 36 7.99 a.oo a.06 a .• 04 
12 32 41 8.05 7.99 8.06 8.03 
12 32 46 a.ca 7. 97 a.OS 8.06 
12 32 51 8.01 7.95 8.05 8.05 
12 32 56 8,09 7.94 8.06 8.03 
12 33 1 7.96. ·1. 91 8. 05 8.06 
12 33 6 8.01 1. 97 8.05 a.OS 
12 33 1 1 7.97 7. 96 8. 0·5 a.04 
12 33 16 8.09 7.97 8.Cl6 8.05 
12 33 21 7.98 7.95 8.06 a. 05. 
12 33 26 8.C9 7.95 8 .06· 8.04 
12 33 31 7.98 7.96 8.06 8.05 
12 33 36 7.96 7.95 8.06 8.05 
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IFANSECT 23 

'!'IME LEV.EL 1 LEV El 2 LEVEL 3 LEVEL 4 
HE f'lN SEC PH PH PH PH 

12 33 41 8.C7 1.48 8.06 8.03 
12 33 46 7.98 7.98 8.<'6 8.05 
12 33 51 7.98 7.96 8. (\ 5 a.cs 
12 33 56 8.08 7. 95 8.C6 8.03 
12 34 1 7.96 1. 96 8.06 8.05 
12 34 6 7.98 7.95 8.C6 8.05 
12 34 11 8.08 7.98 8.06 8.03 
12 34 16 ·1.97 1. 97 8.08 8.05 
12 34 21 7.98 7.94 8.C9 8.05 
12 34 26 a.cs 7.98 8.09 8.05 
12 34 31 a.oc·. 7.98 8.10 8.05 
12 34 36 7.97 7.96 8. 1 () 8.04 
12 34 41 a.Ge 1. 96 8.11 8.03 
12 34 46 8.02 7.99 8.10 8.05 
12 34 51 7.99 1. 91 8.09 e.·03 
12 34 56 8.(7 8. 01 8 .1 c 8.03 
12 35 1 8.08 8. 00 . 8.10 8.05 
12 35 6 7.98 7.95 8.1 c 8.03 
12 35 1 1 8.C6 7.98 8. 11 8.03 
12 35 16 6.05 7. 97 8. 1 (' 8.05 
12 35 21 7.95 7.94 8.10 8. 04 . 
12 35 26 8.05 7.95 8 .11 8.03 
12 35 31 8. (11 7.99 8.10 8.06 
12 35 36 a.cc 7.99 8. 10 8.04 
12 35 41 8.C9 7. 95 8.1C 8.03 
12 35 46 7.95 7.99 8 .11 8. 05 
12 35 51 7.98 7.98 8. 11 8.05 
12 35 56 8.C7 7.98 8. 11 8.03 
1 2 36 1 7.98 7.98 8.11 . 8 .03 
12 36 6 7.97 7.96 8. 1 0 8.05 
12 36 1 1 8.G5 7.98 8.10 8.03 
12 36 16 7.96 7.96 8. 11 8.03 
12 36 21 7.98 7. 95 8.11 8.05 
12 36 26 8. C.17 7.95 8. 11 8.04 
12 36 31 7.9E 7.98 8.13 8.03 
12 36 36 7.97 7.98 8 .11 a.cs 
12 36 41 8.07 7.98 8. 11 8.05 
12 36 46 7.97 7.95 8. 11 . 8.03 
12 36 51 7.98 7. 97 8. 11 8.03 
12 36 56 8.09 7.95 8. 1 c 8.05 
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TRANS EC'!' 23 

THIE . LEVEL 1 LEVEL 2 LEVEL 3 . LEVEL 4 
HR MN SEC PH PH PH PH 

12 37 1 A• ()7 7.97 8. 11 8.03 
12 37 6 7. 97 7. 96 8. 11 8.03 
12 37 , 1 7.96 7.95 8.12 8.05 
12 37 16 8.07 7.97 8. 11 a.05 
12 37 21 7.98 7.99 8. 11 8.03 
12 37 26 7.96 8.11 8.03 
12 37 31 . 8. C·5 7.97 8.10 8.05 
12 37 36 7.95 7.97 8.10 8.04 
12 37 41 7.9a 7. 99 8. 11 8.03 
12 37 46 a.cs 7.94 8.10 8.05 
12 37 51 8.03 7.95 0. 10 8.03 
12 37 56 7.98 7.9a 8. 11 8.05 
12 38 1 7.98 7. 97 8.08 8.05 
12 3a 6 8.03 7.95 8. 10 8.03 
12 38 1 1 7.98 7.95 8.1C a.05 
12 38 16 7.97 7.96 8.12 8.05 
12 38 21 8.07 7.90 0. 1 o 8.03 
12 38 26 8.06 7.96 8. 11 8.04 
12 38 31 7.97 7.95 8. 1 0 8.05 
12 38 36 7.91 7.96 8.10 8.03 
12 38 41 8. C•2 7.99 8.1 c 8.03 
12 38 46 7.98 8.10 8.06 
12 38 51 7. <:Id 7.95 8 .10 8.05 
12 38 56 a.ca a.01 a.10 a.03 
12 39 1 7.98 7. 97 8. 1 C· 8.05 
12 39 6 7.99 7. 98 8.08 8.05 
12 39 11 8.09 7.98 8.09 8.05 
12 39 16 7.95 7.98 8.09 a.03 
12 39 21 8.01 7. 96 8.09 8.05 
12 39 26 8.08 7,98 8.10 8.06 
12 39 3 1 7.97 7. 97 8.09 8~03 
12 39 36 7.97 7.95 s. 10 8.03 
12 39 41 8.06 7. 94 8 .1 0 8.05 
12 39 46 7.98 8. ()I) 8.10 8.03 
12 39 5 1 7.97 7.98 8.11 8.03 
12 39 56 8.07 . 7. 95 8. 1 (I 8.05 
12 40 1 7.99 7. 98 8.1 0 8.06 
12 40 6 7.99 7.95 8.10 8.03 
12 4n 1 1 7.98 7. 96 8 .11 8 .03 . 
12 40 16 8.04 7. 95 8.10 8.06 
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TRANSECT 23 

T!ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR PllN SEC PH PH PH PH 

12 40 21 7.95 7.95 8.10 e.o4 
12 4C 26 7.99 7.97 8 .11 8.03 
12 40 31 8.C7 7.95 8.10 8.06 
12 40 36 8.09 7.95 8. 1 0 8.0S 
12 40 41 7.96 7. 9S 8. 1 1 8.05 
12 40 46 7.98 7.95 8.09 8.04 
12 4 (I S1 8.0S 7. 96 . 8.10 8.03 
12 40 56 7.98 7.95 8 .1 0 8.06 
12 41 1 7.97 7.9S 8.10 8.05 
12 41 6 8.03 7.93 8 .11 8.04 
12 41 11 a.cs 7.97 8.09 8.06 
12 41 16 . 7. 97 7. 96 8.09 8.05 
12 41 21 7.97 7.96 0. 00 8.03 
12 41 26 8.04 7.96 8.09 a.OS 
12 41 31 7.98 7. 95 8 .c 9 a.04 
12 41 36 7.99 7. 9"1 8 .1 c 8.03 
12 41 41 a.09 7.94 8.10 8.05 
12 41 46 7.98 7. 94 8.09 8.03 
12 41 51 a.OS 7.96 8 .C9 8.03 
12 41 S6 7.97 7.95 8. 1 0 8.05 
12 42 1 7.9S . 7. 95 a.09 8.03 
12 42 6 a.cs 7. 95 8. 10 a.OS 
12 42 1 1 7.97 7.94 8.09 a.OS 
12 42 16 7.95 7.90 a. 11 a.03 
12 42 21 8.07 7.98 8.11 a.03 
12 42 26 7.98 7.98 8.10 a.OS 
12 42 31 7.98 7. 95 8.10 8.03 
12 42 36 8.04 7. 99 8. 1 (I 8.03 
12 42 41 7.96 7.97 8. 10 8.05 
12 42 46 7.9S 7.99 8.09 8.03 
12 42 51 8.C4. 7. 96 8. 11 a.03 
12 42 56 7.92 7.95 8.1 0 8.05 
12 43 , 7.98 1. 95 8.10 a.03 
12 43 6 8.07 7. 97 8 .11 a.OS 
12 43 1 1 7.99 7.96 8.09 8.03 
12 43 16 8.04 7,99 8.1 0 8.05 
12 43 21 8.06 7.98 8.09 8.03 
12 43 26 7.95 7. 95 8 .1 c a.OS 
12 43 31 8.02 7.97 .a.09 8.04 
12 43 36 a.ca 1. 9S 8.C9 a.OS 

A2-73 



TFANS ECT 23 

T!ME · LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

12 43 41 7.98 7. 96 8.10 8.05 
12 43 46 7.95 7.99 8.09 8.03 
12 43 51 8.C7 7. 96 8.08 8 .05 . 
12 43 56 7.97 7.9"7 8. 08 8.03 
12 44 1 7.95 7.95 8 .13 8.03 
12 44 6 8.08 7.95 8.08 8.05 
12 4.4 11 7.97 7.96 8.(9 8.03 
12 44 16 a.cs . 7. 92 8.09 8.0S 
12 44 21 7.96 7.99 8.09· 8.03 
12 44 26 8.C3 1. 99 8.10 8.03 
12 44 31 7.96 7.9S 8., 0 8.0S 
12 44 36 s.os 7.93 a. C9 8 .c 3 
12 44 41 7.94 7.99 e.ca · 8. C3 
12 44 46 8.0S 7. 9 l3 8.09 8.05 
12 44 51 8.C1 7.95 8.09 8. I) 3 
12 44 56 7.9S 7.97 8.09 8.03 
12 45 1 8.07 7.94 a.cs 8. C·5 
12 45 6 7.99 7. 99 a.ca 8.03 
12 45 1 1 8. 00 7. 97 8.08 8.03 
12 us 16 8.C6 7.96 a. ca 8.05 
12 45 21 7.98 7.9S 8.08 8.03 
12 us 26 · 8 .C'S 7.9S a.ca 8.03 
12 4S 31 7.97 ·7.96 8.08 8.05 
12 45 36 7.97 7.95 8.CS 8.C3 
12 45 41 8. c 7 7. 95 8.CB 8.03 
12 45 U6 7.96 7. 96 8. 08 8.CS 
12 45 51 ·7.98 7. 96 8.08 8.03 
12 45 S6 8. 05 7.98 8. 08 8.03 
12 46 1 7.95 7.96 8.09 8.0S 
12 46 6 7.99 7.96 8. (j 8 8.04 
12 46 1 1 8.07 7.94 e.09 8.03 
12 46 16 7. 97 7. 96 8. c 8 8. 0.5 
12 46 21 7.97 7.95 8.08 8.03 
12 46 26 8.09 7.94 . 8. 1 c 8.03 
12 46 31 7.98 7.98 8.09 8.05 
12 46 36 7.97 7. 95 8.10 8.04 
12 46 41 a.cs 7. 96 8 .1 C· 8.03 
12 46 46 8.00 7. 97 8.C9 8.05 
12 46 51 7.96. 7.95 8. 08 8.04 
12 46 56 8.05 7.95 0. C•8 8.03 

A2-74 



TRAN SECT 23 

TIME LEV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

12 47 1 7.96 7.94 8.(19 8. 05 
i2 47 6 7.97 7.93 a. 09 8.(15 
12 47 11 a.05 7.93 8.08 8.03 
12 47 16 7.9a 7.93 8.09 8.03 
12 47 21 7. 95 . 7.94 8. C·8 8.05 
12 47 26 8.01 7.95 8. 0 8 8.03 
12 47 31 7.9a 7.94 8.(18 8.03 
12 47 36 7.9U 7.92 8.08 8.05 
12 47 41 8.05 7.97 8.08 8.0S 
12 47 46 7.98 7.97 8.07 8.03 
12 47 51 7.98 7.94 a.09 a.03 
12 47 56 8.08 7.94 8.08 8.05 
12 48 1 7.9a 7.98 a.ca a.03 
., 2 48 6 7.98 7. 96 8. ca a.03 
12 48 11 8.06 7.95 8.08 8.0S 
12 48 16 a.oo 7.98 8. o a a.05 
12 48 21 7.9S 7.96 a.ca 8.03 
12 48 26 7.97 7.95 8.08 8.03 
12 ua 31 8.06 7.9a 8.07 8.04 
12 4a 36 7.96 . 7. 9S a.ca a.04 
12 48 41 7.9a 7.99 a.ca 8.03 
12 48 46 8.07 7.97 8.08 a.03 
12 48 51 8.02 7.98 a.oa a.cs 
12 48 56 7.95 7.98 8.08 a.03 
12 49 1 7.99 7.9a 8.08 8.03 
12 49 6 a.OS 7.97 8.09 a.05 
12 49 1 1 7.9a 7.9a a.OB 8.05 
12 49 16 7.98 7.95 8.09 8.04 
12 49 21 a.07 7.96 a.~·8 ***** 
12 49 26 a.cs 7.97 8.0a ***** 
12 49 31 7.96 7. 98 ***** ***** 
12 49 36 7.98 7. 97 ***** ***** 
12 49 4 1 8.06 1.95· ***** ***** 
12 49 46 0. en 7. 96 *****· ***** 
12 49 51 7.95 7. 97 ***** ***** 
12 49 56 7.99 7.96 ***** ***** 
12 5( 1 8. t·4 7. 94 . ***** ***** 
12 50 6 ***** ***** ***** 

. 12 SC · 11 7.9~ ***** ***** ***** 
12 SC· 16 8.05 ***** ***** ***** 

A2-75 



TPANS EC~ 23 

THIE LEVEL 1 LEVEL· ..., LEVEL 3 LEVEL 4 L 

HP MN SEC PH PH PH PH 

12 5r 21 8.06 ***** ***** ***** 
12 50 26 . 1. 98 ***** ***** ***** 

A2-76 



TRAN SECT 25 

'!'IMF LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN ~EC PH PH PH PH 

1 3 3C 26 ***** ***** ***** 8.00 
13 3r J1 ***** ****"' ***** 8.01 
13 3r. 36 ***** ***** 8. 11 8.00 
13 Y· 41 ***** ***"'* 8.C7 8.01 
13 3( 46 ***** ***** 8.08 8.01 
13 30 51 ***** ***** 8.C6 8.C1 
13 3C· 56 ***** ***** 8. 07 8.C1 
13 31 1 . ***** ***** 8.06 8.01 
13 31 6 ***** ***** 7.99 8.01 
13 31 1 1 ***** 7.98 e. 01 8.01 
13 31 16 ***** 7.98 8.C7 8.01 
13 31 21 ***** 7.98 8.08 8.01 
13 31 26 ***** 7.98 8.07 8.03 
1 3 31 31 ***** 8. (:0 e.r6 8.03 
13 31 3 fi 8.{'·2 8.04 8.C7 8. 02. 
13 31 41 8.C7 7.99 8.06 7.99 
13 31 46 7.96 8.01 8.06 8.01 
13 31 51 8.07 8. ('4 8. 06 8.01 
13 31 56 8.12 7. 97 8.05 8.01 
13 32 1 7.98 8.00 8.05 8.C1 
13 32 6 8.G7 8.03 8.05 8.01 
13 32 1 1 8.09 7. 96 8.04 8.03 
13 32 1 6 8.01 8. 0 2 a.cs 8.01 
1 3 32 21 8.08 8.C1 8. 08 8.02 
13 32 26 8.C9 7.92 8.05 8.01 
13 32 31 7.99 8.~3 8. 0 5 8.01 
13 32 36 8.07 7.99 8.04 8.02 
13 32 41 8.06 7.98 8.04 8.03 
13 32 46 7.97 8.04 8.05 8.03 
1 3 32 51 8.00 7.97 8. (\ 1 8.C1 
13 32 56 7.96 1. 99 8. 02. 8.01 
13 33 1 7.88 7.97 8. 04 8.03 
13 33 6 a.cs 7.93 8.03 8.03 
13 33 1 1 7.98 7.97 8. (14 8.03 
13 33 16 8.07 7.95 8.04 8.03 
13 33 21 8. 09 7.97 8. 03 8.03 
13 33 26 7.95 8~05 8.03 8.03 
13 33 31 8.05 8.05 8. I) 4 8.03 
13 33 36 7.93 8.05 8.04 8.03 
13 33 41 7.96 7.99 8. 04 8.01 

A2-77 



TRAN SECT 25 

':IM E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

13 33 46 8 • 1 (' 1.~1 8. (' 4 e.o3 
13 33 51 8.06 7. 98 7.97 ·8.03 
13 33 56 8.C6 7. 96 8.04 8.03 
13 34 1 7.96 8.05 8.04 8.03 

. 13 34 6 7.94 7. 96 8. 04 8.01 
13 34 1 1 8.07 7.99 8.03 8.03 
1 3 34 16 8.05 8.04 8.04 8.03 
13 34 21 8. 10 8.04 8.07 8.03 
13 34 26. 8.01 8.03 8. C1 1 8.01 
13 34 3 1 8.07 7.96 8.04 8.03 
13 34 36 8. ('6 7. 99 8.05 8.03 
13 34 . 41 8.01 8.04 8.06 8.02 
13 34 46 7.99 8.04 8. 07 8.03 
13 34 51 7.95 7.98 8.06 8.03 
13 34 56 8. ('0 7.97 8.00 8.01 
13 35 1 8.05 7. 96 8.07 8.02 
13 35 6 7.94 8.04 8.07 8.03 
13 35 11 7.98 8. 04 8.07 8.01 
13 35 16 7.94 7. 99 8.07 8.01 
13 35 21 8.00 8.02 8.09 8.02 
13 35 26 8.07 8.03 0. ca 8.01 
13 35 31 8.01 7.95 8.07 8.01 
13 35 36 7.95 7.99 8. (:7 8.03 
13 35 41 8.01 8.04 8.07 8.01 
13 35 46 8.,, 7.98 · 8. C7 8.01 
13 35 5 1 7.97 7.98 8.07 8.01 
13 35 56 8.03 8.04 8.07 8.01 
13 36 1 8.06 7. 91 8.07 8.01 
13 36 6 7.92 7.98 8.07 8.01 
13 36 11 8.03 8. 04 8.07 8.01 
1 3 36 16 8.07 1. 97 8.07 8.01 
13 36 21 7.92 7. 99 8.07 0.00 
13 36 26 8.05 8.05 8. ()1 8.02 
13 36 3 1 8.05 7.99 8.05 8.01 
13 36 36 7.98 8. co 8.07 8.01 
13 36 4 1 8.07 8.05 8.06 8.01 
13 36 46 0.c.0 7.96 8.07 8.01 
1 3 36 51 7.94 a.co 8.10 8.01 
13 36 56 8.04 8.05 8. (' 5 8.01 
13 37 1 8.08 8.02 8.06 8.01 

A2-78 



TRANS EC'!' 25 

TIME LEVEL 1 LEVEL 2 LEVEL 3· LEVEL 4 
HR MN SEC PH PH PH PH 

13 37 6 8.C1 7.97 8.05 8.01 
13 37 11 8.C7 8 • (' 1 8. 0 5 8.02 
1 3 37 16 8.06 8.05 8.05 8.01 
13 37 21 8.05 7.97 8. 0 5 8.01 
13 37 26 7.92 7.99 8.05 8.·01 
1 3 37 31 8.C2 8.04 8. (15 8.01 
13 37 36 8.04 7. 97 8. ('5 8.01 
13 37 41 7.94 8.01 8. (' 6 8.01 
13 37 46 8.03 8. C·3 8.C7 8.01 
1 3 37 51 8.C7 7.94 8. C·4 8.02 
13 37 56 7.96 7.99 7.98 8.01 
13 38 1 8.05 8.03 0. 05 8.01 
13 38 6 8.06 a.co 8.04 8.02 
13 38 11 7.97 8.02 7.97 8.03 
13 38 16 8.09 8.02 8.06 8.01 
13 38 21 8.07 7.9? 8. c 5 8.03 
13 38 26 7.94 8. ('5 8.05 8.01 
13 38 31 8.03 8.04 8.06 8.01 
13 38 36 7.98 8. ((' 8.07 8.03 
13 38 41 7.98 8.03 8. 07 8.03 
13 38 46 0.oc 8. (\ 3 8.01 8.01 
13 38 5.1 7.97 7.97 8. 06 8.03 
13 38 56 7.93 8.C4 8 .1 2 8.03 
1 3 39 1 7.98 8.C2 8.07 8. (13 
13 39 6 7.97 7.98 8.05 8.02 
, 3 39 1 1 7.94 8.04 8.06 8.02 
13 39 16 7.99 8. 02 . 8.06 8.01 
13 39 21 7.94 7. 98 8.07 8.01 
13 39 26 7.95 8.04 8.06 8.02 
13 39 31 8 .04 8.01 8.06 8.02 
13 39 36 7.98 7.98 8.07 8.03 
13 39 41 . 7. 94 7.99 8. 07 8.02 
13 39 46 8. I) 0 8.04 8.07 8.03 
13 39 51 7.96 7.95 8.06 8.01 
1 3 39 56 7.99 7.95 8.07 e.01 
13 40 1 8.C5 8. C 1 8.C7 8.02 
13 4C 6 8.C6 8.05 8.07 8.01 
1 3 4C 11 7.98 7. 96 8.10 8.01 
13 40 1 6 8.01 7. 95 . 8.08 8.01 
1 3 4C 21 a.cs 8.04 a.ca 8.01 

A2-79 



:'RAN SECT 25 

TIME LEV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
Hi\ MN SEC PH PH .PH PH 

1 3 4 (j 26 7.97 7.99 8.CA 8. 02 
13 40 31 7.95 7.98 g. 12 8.01 
1 3 40 36 8.02 8.04 8.09 8.01 
1 3 LJ () 41 8.C7 8.01 8. (13 8.01 
13 4~· 46 a.01 7.99 8.GS 8.01 
1 3 4~· 51 8. G3 8.04 8. c 8 8.01 
13 40 56 8.05 7.98 8.07 8.01 
13 41 1 7.97 7.98 8. 0 1 8.01 
13 41 6 7.95 8.03 8.07 8.01 
13 41 11 a.cs 7.93 8. 13 8.01 
13 41 16 7.89 a.co 8.07 8.00 
13 41 21 7.93 a.cs 8.C7 8.01 
13 41 26 a.04 a.02 8.07 8.01 
13 41 31 7.96 7.98 8. (\7 8.01 
13 41 36 8.00 a.04 8 .C·7 8.01 
13 41 41 a.04 8.01 8.('8 8.03 
13 41 46 7.96 7.97 8.07 8.01 
13 41 51 7.95 7.98 8. 07 8.02 
13 41 56 a.ca 7.96 8.C7 8.03 
13 42 1 a.04 7.94 8.07 8.01 
13 u2 6 7.97 7. 97 8.04 8.02 
13 42 1 1 8.02 8.C2 8. 0 1 8 .03 
13 42 16 a.ca 8.C2 8.07 8.01 
13 42 21 7.91 7.96 a.12 a.02 
13 42 26 7. 98 . 8.04 8.08 . a .03 .. 

13 42 31 8.03 8.03 8.09 8. (11 
13 42 36 7.95 7.97 8.07 . 8.01 
13 42 41 7. 91 · 7.98 8.08 8.03 
13 42 46 8.07 8.02 8 .C7 . 0.01 
13 42 51 7.99 7.95 8.05 8.02 
13 U2 56 7.97 8.04 8.08 8.01 
13 43 1 8.05 8.05 8.07 8.01 
13 43 6 8.04 7.99 8.09 8.00 
13 43 11 7.97 8. (11 8 .08 8.C2 
13 43 16 8.05 8. rt4 8.07 8.01 
13 43 21 7.99 7.95 8.07 8.01 
13 43 26 7.97 8. I) 4 8.07 8.02 
13 43 31 8.04 8.04 8. 08 . 8.01 
13 43 36 8~01 7.98 8. C?. 8.01 
1 3 43 .41 7.98 7.96 8.07 8.01 

A2-80 



TRAN SECT. 25 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

13 43 46 8.06 8.01 8.07 8.02 
13 43 51 8.0C 7. 97 8. ('.8 8.01 
1 3 43 S6 8.00 7.95 8.C7 8.02 
1 3 44 1 8.C4 8.03 8.06 8.02 
1 3 44 6 8. C1 S 7.99 8.07 8.01 
13 44 11 7.92 7. 96 8.07 8.02 
13 44 16 7.99 8.02 8. 02 8.02 
13 44 21 8.02 8.03 8.C6 8.02 
13 44 26 7.97 7.97 8. 06 8.03 
13 44 3 1 7.99 7. 97 8.06 8.02 
13 44 36 8.03 7.99 8. 07 8.01 
13 44 4 1 7.98 7.96 8.0(1 8.01 
13 44 46 7.93 7.97 7.92 8.03 
13 44 51 8.05 8.0S 8.06 8.03 
1 3 44 56 a.cs 7.98 8. I) 2 8.01 
13 45 1 7.94 7.98 8.01 8.02 
1 3 45 6 8.03 7.98 8.06 8.02 
1 3 45 11 8.05 a.cs 8.09 8.01 
13 45 1 6 7.96 8.03 8.{'6 8.02 
13 45 21 7.98 7.99 8.C6 8.02 
13 45 26 8.05 7.99 8. 09 8.01 
13 45 31 7 .98 8.GO 8 .15 8.01 
13 45 36 8.03 8. (12 8. C-7 8.02 
13 45 41 7.98 7.98 7.97 8.03 
13 45 46 7.93 7.98 8. (18 8.01 
13 45 5 1 7.98 7.97 8.07 8.02 
1 3 45 56 8.0S 8.02 8.07 8.02 
13 46 1 8.01 7. 98 8 .1 s 8.01 
13 46 6 7.94 7. 97 8.07 8.02 
1 3 46 1 1 8.04 8.02 8.08 8.02 
1 3 46 16 8.06 8. 00 8. 0 3 8.01 
13 46 2 1 7.96 7.96 B.04 8.01 
13 46 26 7.99 8. t;3 8. 06 8.C2 
13 46 3 1 8.03 7.95 8.06 8.03 
13 46 36 0.oc 7. 96 8. 06 8.03 
13 46 41 7.95 7.98 8.06 ***** 
1 3 46 46 8.04 7.99 8. C6 ***** 
13 46 51 8.03 7.98 ***** ***** 
1 3 46 56 7.92 7.99 ***** ***** 
13 47 1 8. (\ 4 8.02 ***** ***** 

A2-81 



TRANSECT 25 

'I:ME LEVFL 1 I.EV EL 2 lEVEL 3 LEVEL 4 

fl F MN SEC PH PH PH PH. 

1 3 47 6 ·8.04 7.98 ***** ***** 
1 3 47 1 1 7.97 7.9A ***** ***** 
13 47 16 8.02 7.95 ***** ***** 
13 47 21 8.04 7.96 ***** ***** 
13 47 26 7.95 ***** **lie** ***** 
13 47 31 7. 97 ***** ***=• ***** 
13 47 36 8. OC ***** ***** ***** 
13 47 41 8. C·3 ***** ***** ***** 
13 47 46 8.04 ***** ***** ***** 

A2-82 



TRANSECT 26 

'!'IME L'E.V EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

13 51 36 ***** ***** ***** 8.07 
13 51 41 ***** ***** ***** 8.06 
13 51 46 ***** ***** 8.(13 8.06 
13 51 51 ***** ***** 8. (' 3 8.06 
13 51 56 ***** ***** 8.04 8.06 
1 3 52 1 ***** ***** 8. 05 8.06 
13 52 6 ***** ***** 8.05 8.06 
13 52 11 ***** ***** 8.07 8.06 
13 52 16 ***** ***** 7.99 8.06 
13 52 21 ***** 8. C'0 8 .03 8.06 
13 52 26 ***** 8.C2 8.06 8.06 
13 52 31 ***** 7. 99 8. 1, 8.06 
13 52 36 ***** a.co 8.03 8.07 
13 52 41 ***** 7.97 8. 13 8.06 
1 3 52 U6 8.C4 7.99 7.98 8.06 
13 52 51 8.C1 8.04 8. 0 8 8.06 
13 52 56 8.02 7.97 8.02 8.06 
13 5.3 1 8.04 8. (' 1 8 .o 2 8.06 
13 53 6 7.99 7.98 7.98 8.06 
13 53 1 1 8.04 8.C2 8. 11 8.06 
13 53 16 7.98 8.02 7.99 8.06 
13 53 21 8.06 a. 00 8. 05 8.05 
13 ~3 26 7.99 7.99 8.02 8.06 
13 53 31 8.04 8.C1 8. I) 7 8.05 
13 53 36 8. C• 0 8.02 a.ca 8.06 
13 53 41 7.97 8.C2 8. c 1 8.05 
13 53 46 8.02 8.03 7.95 8.05 
1 3 53 51 8.01 a.co 8.C4 8.05 
13 53 56 8.06 8.C3 8.03 8.05 
13 54 1 7.98 8. ()I) 7. 92 8.05 
13 54 6 8.05 8.02 8.03 8.03 
13 54 1 , 8.0C 7.98 8. c 1 8.03 
13 54 16 8.05 8.C1 8.06 8.04 
13 54 21 a.01 7. 99 8. 11 8.05 
13 54 26 8.03 8.01 8.01 8.05 
13 54 31 7.98 8.01 8.05 8.05 
13 54 36 8. 03 a.oo 8.02 8.04 
13 54 41 7.99 7.98 0.00 8.05 
1 3 54 46 8. (:4 a.co 7.94 8.03 
13 54 51 8.02 8.03 8. 11 8.04 

A2-83 



TRAN SEC'!' 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC FH PH PH PH 

, 3 54 56 7.96 8.02 8.00 8. 05 
13 55 1 8.03 8.0C 7.97 8.C5 
13 55 6 l.98 A. 03 · 8.04 8.04 
13 55 1 1 8.01 a.co 8 .13 8.03 
1 3 55 1 6 7.97 8.CO 8. 0 1 8.03 
13 55 21 8.01 8.C1 8.01 8.03 
1 3 55 26 e .O~· 7.99 8. 03 a. 03 . 
13 55 3 1 8.01 7. 96 8.C9 8.03 
13 55 36 ·8.C3 8. I) 2 8.07 8.04 

. 13 55 41 8.01 8.01 8.06 8.03 
13 55 46 7.99 8.01 8.04 8.03 
13 55 51 7.97 7.98 8.01 8.03 
1 3 55 56 7.97 8. 00 8.06 8.03 
13 56 1 7.98 8.02 e.01 8.03 
13 56 6 8.01 7.97 8.07 8.03 
1 3 56 1 1 8.01· 8.00 8.0u .8.03 
1 3 56 16 8. 05 . 8.01 8. 11 8. (13 
13 56 21 . 8.03 7. 99 8 .12 8.03 
13 56 26 7.99 7.98 8 .04 8.03 
13 56 31 7.97 8. 01 8.07 8.03 
13 56 36 7.98 8.02 7.9.5 8.03 
13 56 41 7.99 8.01 8.04 a.03· 
1 3 56 U6 .8.01 8. 00 8.03 8. 03 
13 56 51 8. c 1 8.00 8 .1)4 8.03 
13 56 56 7.99 7. 99 8.13 .8.03 
1 3 57 . 1 7.99 7.99 8.04 8.03 
1 3 57 6 8.00 7.99 8. 04 ·a.03 
13 57 1 1 8.03 . 7. 99 8.09 8.03 
1 3 57 16 8.01 8.0C 8.09 8.03 
1 3 57 2 1 8.04 7.95 8.02 8.03 
13 57 26 a.co 8.02 8 .06 8.03 
13 57 31 7.98 8.02 8.06 8.03 
1 3 57 36 7.99 a.co s.ou 8.03 

. 1 3 57 4 1 8.00 7.98 8 .11 8.03 
1 3 57 46 8.C1 8.0C 8.C6 8.C3 
13 57 51 8.01 8.01 8 .1 c 8.03 
13 57 56 7.97 8.05 8. 0 1 8.03 
13 58 1 8.02 7.99 8~05 8.03. 
1 3 58 6 8.01 7.98 8.12 8.01 
13 .58 1 , 7.99 8.04 8. 05 . 8.C3 

A2-84 



TRANSECT 26 

TIME LEVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

1 3 5A 1 f; A.C1 7.98 8. ("4 8.03 
13 I) 8 :.! 1 7.47 8.G0 8. 0 1 8.03 
13 58 26 8.05 8. 03 8.C4 8.03 
13 58 31 8.C1 8.0') 8. c 2 8.03 
13 58 36 7.99 7. 96 8.02 8.02 
13 58 41 8.07 8.02 7.98 8.03 
13 58 46 7.97 7.95 8. 05 8.03 
1 3 58 51 8 • (\ c B.C2 8.09 8.03 
13 58 56 8.02 8.03 8.04 8.03 
13 59 1 7.97 7.99 8.05 8.03 
13 59 6 8.04 a.co 8.09 8.03 
13 59 1 1 8.C4 8.03 8. 03 8.03 
13 59 16 7.97 7.98 8.05 8.03 
13 59 21 8.06 8. 03 8. () 0 8.03 
1 3 59 26 8.02 7.99 0.ou 8.03 
13 59 31 7.93 8.00 8. 02 8.03 
13 59 36 8. OU a. "2 a.ca 8.03 
13 59 41 8.04 7.99 8.00 a.03 
13 59 46 7.97 7.96 8.07 8.03 
13 59 51 a.cs 8.03 8.06 8.03 
13 59 56 8.C1 7.97 8.C4 8.03 
14 0 1 7.94 7. 97 a.13 8.03 
14 0 6 8. ('6 8. 02 8.08 8.03 
1 4 0 11 7.98 7.99 a.13 8.03 
14 ') 16 7.99 7.95 8.01 8.03 
14 0 21 8.08 8. ()0 8. 05 8.01 
14 0 26 7.98 8.02 7.99 8.03 
14 0 31 7.95 7.98 8.08 8.03 
14 I) 36 8. C·3 8.00 8.C2 8.03 
1 4 Cl 41 7.99 7.98 8.04 8.03 
14 0 46 7.95 7.95 8.02 8.02 
14 0 51 8.07 8.01 8 .04 8.03 
14 ,.. 

56 a.oo 7.98 8.08 8.03 •j 

14 1 1 7.96 7.97 8.(18 8.03 
14 1 6 8.04 8. ') 1 8.05 8.03 
14 1 1 1 8.01 8. (.0 7.96 8.03 
14 1 16 7.98 7.98 8.03 8.03 
14 1 21 a.ca 8.C2 8.03 8.03 
14 1 26 8.C1 7.97 8.03 8.03 
14 1 31 7.96 7.96 8.02 8.03 

A2-85 



TRAN SECT 26 

T::ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 1 16 8. (I 3 A.02 8. 1 5 8. (13 

14 1 4 1 8.00 7.98 8.07 t3. 0 3 
14 1 46 8. 0 (' 8.02 8. c 3 8.03 
14 1 51 8.C7 7.99 ·6.07 8.03 
14 1 56 7.91 7.98 8.08 8.03 
14 2 1 8.03 8.(12 8.03 8.03 
1 4 2 6 8.02 7.96 8 .04 . 8.03 
14 2 1 1 7.96 7.96 8.04 8.03 
1U 2 16 8.06 8.02 8. cu. 8. ()3 

14. 2 21 7.98 7.97 8.0U 8.03 
1 4 2 26 8.GO 8. (' 3 8. c 4 8. 03 . 
14 2 3 1 . 8 .04 8. (11 8.C1 8.03 
14 2 36 7.98 1.91 8. (14 8.03 
14 2 41 8.03 8. ('4 8.03 8.03 
14 2 46 8.02 7.96 8. 1 C· 8.02 
14 2 51 7.96 7.98 8 .1, 8 .• 03 
14 2 56 8.06 8. (13 8.03 8.03 
14 3 1 7.97 7,97 8.0C 8.03 
1 4 3 6 8.0C 8.(3 8 .c 2 8.03 
14 3 11 8.08 7.99 7.99 8.03 
14 3 16 7.98 7.99 8. c 3 8.03 
14 3 21 8.04 8.01 8.C7 8.03 
14 3 26 8.01 7.95 7.97 8.03 
14 3 31 7.96 8.C2 8.('2 8.03 
14 3 36 8.(16 8.01 8.03 
14 3 41 7.96 7. 97 8.06 8.03 
14 3 46 8.C3 8.02 8.(16 8.03 
14 3 5 1 8.C2 7.98 7.99 8.03 
14 3 56 7.97 · 1. 94 8.06 8.03 
14 4 1 8.0E A. (12 8.07 8.03 
, 4 4 6 8 • (\ (' 7.95 7.95 8.03 
14 4 1 1 . 7. 96 8.01 8.C1 8.03 
14 4 16 8.C3 8.01 8.C7 8.03 
14 4 21 7. 97 . 7.89 0. 1.c 8.03 
14 4 26 7.99 8.03 8.06 8.03 
14 4 31 8. ou 0. r.0 8.01 8 .o 3 
14 4 36 7.96 7.96 8.07 8.03 
14 4 41 8. (. 1 8. 03 7.95 0 .• o 3 
1U 4 4.6 7.89 7.97 8.12 8.03 
14 4 5 1 7. 93 7.95 8.04 8.03 
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'i'RANS EC'i' 26 

':'!ME L.EVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 4 56 8. ('5 8.02 8.05 8.03 
1 4 5 1 7.97 7.99 7.97 8.03 
1 4 5 6 7.97 7.98 8.03 8.03 
1 4 5 1 1 8.05 B.C3 8.06 8.03 
114 5 16 7.98 7.97 8.03 8.03 
1 4 5 21 s.oc 7.95 8.04 8.03 
14 5 26 8. (.4 8.01 7.914 8.03 
114 5 31 7.92 1. 91 8.06 8.03 
14 5 36 8.00 7.98 8.05 8.03 
1 4 5 41 8.06 8.04 7.94 8.04 
14 5 46 7.98 7.97 8.01 8.03 
114 5 51 7.98 7.98 8.09 8.03 
14 5 56 8.03 7~99 8.06 8.05 
1 4 6 1 7.96 7.95 8 .o 4 8.04 
1 4 6 6 8.C1 8.02 8.0C 8.03 
1 4 6 11 8 • ()4 8.02 8.04 8.05 
1 4 6 16 7.97 7. 97 8 .12 8.03 
1 4 6 21 8.03 7.98 8. 0 3 8.04 
14 fi 26 8.04 8. CC· 8. (' 1 8.03 
1 4 6 31 7. 97 1. 94 8.(':6 8.05 
, 4 6 36 8.G3 8.C1 7.99 8.05 
1 u 6 41 7.97 8.00 8. 02 8.03 
1 4 6 46 7.97 7.97 8. (' 1 8.05 
1 4 6 51 8.06 8.C3 8.10 8.03 
1 u 6 56 8.01 7.97 7.92 8.05 
1 4 1 1 7.96 7.98 8. 0 5 8.03 
14 7 6 8.C6 7. 97 7.98 8.03 
1 14 7 1 1 7.99 8.02 8.09 8.03 
14 7 16 7.94 7.97 7.98 8.03 
1 4 7 21 8. ()6 8.01 R. 0 2 8.02 
14 7 26 7.96 7. 9.6 . A.:) 1 8. (\ 3 
14 7 31 8.06 8.00 8.06 8.03 
14 7 36 7.97 1. 95 . 8.04 8.03 
1 4 7 41 8.02 8.01 8. 0 2 8.03 
, 4 7 46 8. Q(1 7.93 8 .1 0 8.03 
1 4 7 51 7.92 7.98 0 .ce 8.03 
14 7 56 8.03 8. 01 8.0C 8.03 
1 4 8 1 7.95 7.95 8.08 8.03 
1 4 8 6 8.04 7.98 7. 98 8.03 
1 4 8 11 8. ')3 8.C1 8. 0 1 8.03 
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TRAN SECT 26 

'I IME LEVEL 1 LEVEL 2 LEVEL 3 LEVZL 4 
HR MN SEC PH PH PH PH 

1 4 8 16 7.95 7.95 8.01 8.03 
14 8 21 8.06 1. 9f, 8. (\ 1 8.03 
14 8 26 8.02 8.01 8.08 8.03 
14 8 31 7.96 8.C2 1.96 8.03 
1 4 8 36 8. 0 2 7 Q~ 

• , w 8. 02 8.C3 
1 4 8 41 8.07 7.98 8.1'.'·1 8.04 
14 8 46 7.96 8.03 8.0C 8.03 
1 4 8 51 7.95 7.96 8.02 8.03 
1 4 ~ 56 8.03 1.91 8. ()1 8.04 
14 9 1 8.C2 7. 96. 8.00 8.03 
1U 9 6 . 7. 96 7.98 8.08 8.03 
14 9 1 1 7.96 7.95 7.95 8.05 
14 9 16 8.02 8.02 8. 0, 8.04 
14 9 21 7.97 8. (I, 8.01 8.03 
14 9 26 7.96 7.97 8. 02 8.03 
14 9 31 8.06 7.99 8.06 8.04 
1·4 9 36 7 .98 . 8.C3 8. 0, 8.03 
14 9 4 1 7.94 7. 97 7.97 8.03 
14 9 46 8.04 7. 91 8.06 8.05 
14 9 51 8.03 8. (), ·8.C1 8.04 
1 4 9 56 7.94 7. 99 8. c 1 8.03 
14 10 1 7.98 7. 97 8.08 8.03 
1 4 10 6 8. (\4 7~98 0.r14 8.04 
14 10 . 1, 7.95 8.03 8.01 8.03 
14 1 t) 1 6 7.95 7.~8 0. c1· 8.03 
14 10 21 8.04 7.95 8.06 8.04 
14 10 26 8.00 8.03 7.99 8.03 
14 10 31 7.94 8.02 8.09 8.03 
14 10 36 7.98 7.93 8. 04 8.03 
14 , Ci 41 8.07 7. 96 8.01 8.03 
14 1 ·: 46 8.0C 8. l)Ll 8~04 8.03 
14 ·1c 51 7.95 7. 97 8.05 8.03 
1 4 , I) 56 8 • (' 1 7. 97 8.03 8. 03 
14 1 , 1 8 • (\ 1 8.03 8.02 8. 0 3 
14 11 6 7.92 7.95 8.14 8.03 
14 11 1 1 8.01. 7.95 8.09 8.03 
14 11 1 6 . 8 .04 8.03 8. c 1 8.03 
14 1 1 2 1 7.96 a.on 8 .1)3 8.03 
14 1 , 26 7.98 7.97 a.o 0 8.03 
14 11 31 8.05 8. 02 8 .1 0 8.03 
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TRANSECT 26 

':'IME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 11 36 7.99 8.01 8.07 8. 0 3 
1 4 1 1 41 7.98 7.99 8. I) 1 8.03 
14 11 46 8.03 a.02 8.0IJ 8.03 
14 11 51 7.98 8.02 8.01 8.03 
14 11 56 7.97 7.99 0. 01 8.03 
14 12 1 8.08 8.00 8.03 8.03 
1 4 12 E 8.03 8.03 8. c 1 8.03 
14 12 1 1 7.97 a.co 7.98 8.03 
14 12 1 6 8.02 7.94 8.04 8.03 
14 12 21 8.05 8. 02 8 .13 8.03 
14 12 26 7.95 8.00 7.99 8.03 
14 12 3 1 8.00 7.95 8.03 8.03 
14 12 36 8.07 7. 97 8.06 8.03 
14 12 41 7.98 8.01 7.97 8.03 
14 12 46 7.97 8. 00 8. 01 8.03 
14 12 51 8.04 7.95 8.02 8.05 
14 12 56 8.05 7.98 8. 01 8.04 
14 13 1 7.94 8.01 8.13 8.03 
14 1 3 E 7.98 7.98 7.97 8.03 
14 13 1 1 8.06 7.96 8.10 8.05 
14 13 1 6 a.oo 8.02 8. 0 1 8.04 
14 13 21 7.98 7.98 8.03 8.03 
1 4 13 26 8.04 7.96 8. 03 8.03 
14 13 31 8.C2 7.97 8.05 8.04 
14 1 3 36 7.95 7.99 8. 01 8.03 
14 13 41 7.99 7. 96 8.02 8.03 
14 13 46 8.09 7.97 8.07 8.03 
14 1~ 51 7.98 8.02 7.92 8.03 
, 4 , 3 56 7.95 7.99 8. 0 3 8. 03 
14 14 1 8.06 7.96 8.04 8.03 
14 1 4 6 8 • (' 1 7.98 8. 0 1 8.03 
14 14 1 1 7.95 8.C2 6. 12 8.03 
14 14 1 6 7.98 7. 99 8. 17 8.03 
14 14 21 . 8.05 7.98 8.07 8.04 
14 14 26 7.99 8.04 8.07 8.03 
14 14 31 7.90 7.99 8. 1 1 8. o 3 
14 1 4 36 8. C·3 7. 94 B. 0 6 8.04 
14 14 u, 8. C· 2 8.03 8.02 8.03 
14 1 4 46 7.95 8.02 8. 0 3 8.03 
14 14 51 7.99 7.93 8.03 8.03 
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1'5 ANS E.CT 26 

'IIM:: LEVEL 1 LEV~a 2 LEVEL 3 LEV EL 4 
HR MN SEC PH PH PH PH 

1U 14 56 A. t;1 7. 95 8.03 8.0~ 
14 1 5 1 . A • 0 1 8. (' J 8.09 8.03 
14 15 6 7.96 7.96 8.1C 8.03 
1 4 1 5 1 1 a.cs 7.99 8. 05 8.03 
1 4 15 1 6 8. (' 0 8. (' 3 8.09 8.03 
14 15 2 1 7.94 8.00 8. 03 8.03 
14 15 26 7.99 7.97 8.08 8.03 
14 15 31 8. ( 5 . 8. C' 2 8.12 8.03 
14 15 36 7.97 7.99 8 .1 c 8.03 
14 15 41 7.97 1.'?-9 . 8. 09 8.03 
14 1 5 46 8. !;4 7.96 8.C2 8.03 
14 15 51 7.97 a.c:; 8.12 8.03 
14 15 56 7.99 7.97 8.08 8.03 
14 16 1 8.05 8. ".' 2 8.06 8.03 
14 16 6 7.99 8. (' 2 8 .1 0 8.03 
1U 16 1 1 7.95 7.98 8.C4 8.03 
14 16 16 8.C4 7.56 8 .1 c 8.03 
1 4 16 21 8 • (' 3 8.03 7.98 8.03 
14 16 26 7.98 7.S-9 .8. ('6 8.03 
1 4 16 31 8.02 7.97 8. 06 8.03 
14 16 36 8.C3 7.98 8.05 8.03 
1 4 16 41 7.91 8 • (' 3 8.06 8.03 
14 ,6 46 7.98 7.97 8.03 8.03 
14 16 51 8. C14 7.94 8. 08 8.C3 
14. 16 56 8. oc 8.C1 8.00 8.03 
14 17 1 7.94 8.01 8.0 2 8.03 
14 17 6 8. 0 C· 7. 96 8. 14 8.03 
, 4 17 1 1 8.C.9 7.~A 8.03 8.04 
14 17 1 6 7.99 8. 04 8.C.3 8.03 
14 17 21 7.96 7. 96 8.f.·1 8.03 
14 17 26 a.ou 7.96 8.03 8.04 
1U 17 31 8.C3 · 8.02 7.98 8.03 
14 17 36 7.97 8.01 8.03 8.03 
14 17 41 7.99 7.98 8. (' 7 8.04 
14 17 46 8.05 7. C.:9 8.02 8.03 
1 4 17 51 7.98 8. f,(\ 7.97 8.03 
14 17 56 7.97 7.99 8.01 8.03 
14 1 8 1 8.06 7.96 8 •. (i 2 8.04 
14 18 6 8.02 7.99 a.re 8.03 
1 4 18 11 7.97 7. 95 8. 05 8.03 
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TRAtl SEC'!' 26 

'.!:;:ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

14 1 8 1 6 7.99 B. (12 7.95 8. (\4 
14 18 2, 8.C7 7.95 8.06 8.03 
1 ~ 1 8 26 8.02 7.97 7. 99 8.03 
14 18 31 7.95 8.00 8.03 8.04 
14 18 36 8.03 7.99 8. 1 (' 8. cs 
14 18 41 8.C.3 7.95 8.05 8.03 
14 18 46 7.95 7.93 8. 0 1 8.05 
14 18 51 8.06 7.96 8.C4 8.05 
14 1 8 56 8.01 7. 96 7.99 8.03 
1 4 19 1 7.93 7.98 8.04 8.04 
1 4 19 6 8.0C 7.98 8.04 8.05 
14 19 11 8.C4 7.95 8.06 8.05 
14 1 9 1 6 7.96 7. 96 8.04 8.03 
14 19 2 1 7.92 8. co 8.03 8.06 
14 19 26 8.06 8. 1)2 8. 01 8.05 
14 19 31 8. (.1 7.95 8.C1 8.03 
1 u 19 36 7.95 7.97 8. (' 6 8.05 
14 19 41 8.03 8.03 8. 04 8.03 
14 19 46 8.03 7.95 7.99 8.04 
14 19 51 7.9E 7.96 8.('7 8.04 
1 4 19 56 a.cc 8.CO 7.94 8.03 
14 20 1 a.cu 7.95 8.06 8.04 
14 20 6 7.98 7.96 8.03 
14 2 f) 1 1 7.97 8.01 8.06 8.03 
14 20 1 6 8.05 7. 95 . 8.04 8.05 
14 21} 21 8. (\ 1 7.95 8.00 8.03 
14 2 (' •.) 26 7.95 8.01 8. 0(1 8.04 
14 2<' 31 8.04 7. 89 8.01 8.03 
1 u 2 (' 36 7.99 7.97 7.97 8.03 
1 4 20 41 7.93 7.98 8.04 8.04 
14 20 46 a.cs 7. 96 . 7.96 8.03 
14 2(· 51 7.98 8.03 8.05 8.04 
14 20 56 7.98 7.95 7. 93 8.03 
14 21 1 8.07 8. (\, 8. 1, 8.03 
14 21 6 7.90 7. 95 8. 01 8.04 
14 21 1 1 8.06 7.95 7.96 8.03 
14 21 1 6 7.97 8.01 8. 0 1 8.04 
14 21 2, 8. 00 7. 96 7.97 8.03 
14 21 26 8.04 7.98 8. 01 8.05 
14 2 1 31 7.93 7.95 8.05 8.05 
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TRANSECT 26 

'.!'IME LEVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 21 36 8.C5 1.96 7.98 8.03 
14 21 41 7.98 8.01 7.94 8.05 
14 21 46 7.97 7.95 8.03 8.C3 
14 21 51 8.04 7.95 7.99 8.05 
14 21 56 7.90 7. 96 8.01 8.05 
14 22 1 8.C5 7. 96 8.07 8.03 
14 22 6 7.96 8.01 7.99 8.05 
14 22 1 1 7.98 1.95 8.06 8.03 
14 22 16 8.C5 8. (', 7.98 8.04 
14 22 21 7.94 7.95 .8.01 8.03 
14 22 26 8.06 7.96 8.01 8.04 
14 22 31 7.95 8.01 .· 7 .99 8.03 
14 22 36 7.99 7.91 8 .'J8 8.03 
14 22 41 8.01 8.02 7.97 8.03 
14 22 46 7.95 7.95 7.97 8.03 
14 22 51 8.06 7.99 8.04 8.03 
14 22 56 7. 97 8.CO 7.95 8.03 
14 23 1 8.0C 7.93 8. 11 8.03 
14 23 6 8.C2 8. cc 7.95 8.03 
14 23 1 1 7.94 7. 96 0. 03 8.03 
14 23 16 8.08 7.99 8.02 8.03 
14 23 21 7.98 8.01 7.95 8.03 
14 23 26 8.04 8. c.o 8.01 8.03 
14 23 31 8.01 7.96 7.96 8.04 
14 23 36 8.00 7.99 7.96 8.03 
14 23 41 s.c1 8.01 7. 97 8.03 
14 23 46 7.96 8.01 8.01 8.03 
1U 23 51 8.02 7.98 8.05 8.04 
14 23 56 7.98 8. 00· 7.97 8.03. 
14 24 1 8.02 7.99 1. 99 8.04 
14 24 6 7.98 1. 91 7.99 8.03 
14 24 1 1 8.04 8.00 0. o 1 8.03 
14 24 16 7.99 7.99 7.97 8 .04 . 
14 24 21 a.ou 8. 0(1 7.97 8.05 
14 24 26 7.98 7.99 0.~1 8.04 
14 24 31 8.03 7.99 7. 99 8.04 
14 24 36 7.96 7.97 8.01 8.03 
14 24 41 8.05 7.99 a. o 2 8.03 
14 24 46 7.97 7.99 7.97 8.03 
14 24 51 8.03 7.98 7.94 8.03 
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TRANSECT. 26 

'!Iii E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

14 24 56 7.99 7.95 8. o 5 8.04 
14 25 1 8.03 7. 97 ., • 99 8.04 
14 25 6 7.98 7. 99 7.91 8.03 
14 25 1 1 8.04 7.95 8.07 8.03 
1 4 25 16 8.00 7. 96 8. 0 2 8.03 
1U 25 21 7.98 7. 96 8.C-5 8.03 
14 25 26 8.01 7.97 8. 0 1 8.04 
14 25 31 8.(1 7.95 8.06 8.04 
14 25 36 8.02 7. 96 8. Q 1 8.04 
14 25 41 8.02 7.99 7.99 8.03 
14 25 Ll f 0.oc 7.93 7.97 8.03 
14 25 51 7.98 7.97 7.94 8.03 
14 25 56 8.02 7.98 8.0C 8.05 
14 26 1 a.oc 1. 96 7.90 8.03 
1 4 26 6 8. (\3 7.97 8. 0 1 8.03 
14 26 1 1 8.00 a.co 8.09 8.04 
14 26 16 7.99 7.95 8. c 2 8. (' 3 
14 26 21 7.96 7.95 8.03 8.05 
14 26 26 8 • (10 7.96 a.ca 8.05 
14 26 3 1 a.er:· 7. 96 e.C1 8.03 
14 26 36 8.01 7.99 8. 0 1 8.05 
14 26 4 1 8.02 7.97 8.01 8.04 
1U 26 46 8.00 7.95 7. 95 8.04 
14 26 51 8.02 7.95 8.07 8.03 
14 26 56 7.97 7.94 8.01 8.03 
14 27 1 a.oc 7.95 8.05 8.03 
1 4 27 6 8.C4 7.97 8.03 8.03 
14 27 1 1 7.98 7. 95 7.97 8.04 
14 27 16 7.98 7. 98 8. 05 8.04· 
14 27 21 8.00 1. 96 8.01 8.03 
14 27 26 7.97 7.97 8. 05 8.03 
14 27 31 7.98 7.95 8.C4 8.03 
14 27 36 7.99 7.96 7.99 8.03 
1U 27 41 8.00 7. 95 8.07 8.03 
14 21 46 8.00 7. 97 7.97 8.04 
14 21 51 8.03 7.97 8.06 8.('4 
14 27 56 8.01 7.97 7.99 8.03 
1U 28 1 7.96 7.96 7.96 8.03 
14 28 6 7.98 7.96 8.06 8.03 
14 28 1 1 7.98 7.95 S.01 8.03 
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TRANS EC! 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HB MN SEC PH· PH PH PH 

1 4 28 16 7.98 7.98 7.99 8.03 
14 28 21 8.04 8.C2 A.05 8.03 
14 28 26 7.98 7. 97. 8.04 8.03 
1 4 28 31 7.98 7. 99 8.07 8.04 
14 28 36 8.00 7.98 8.01 8.03 
14 28 41 7.98 7.99 8. (' 1 8.03 
1U 28 U6 7.91 7.96 7.91 8.03 
14 28 51 8.03 8. 00 , • 95 . 8.03 
14 ;,;a 56 8.03 7.95 8 .01) 8.03 
14 29 1 8.02 7.96 8. 04 8.03 
14 29 6 .7. 96 7.98 7.89 8.03 
14 29 1 1 8.0C a.co 8. c 1 8.03 
14 29 16 7.98 7.98 8.01 8.03 
14 29 21 8.00 7.96 8.01 8.03 
14 29 26 a.oc 7.95 7.93 8.(14 
14 29 31 8.02 7. 95 8. oc 8.04 
14 29 36 8.05 7.97 a.co 8.04 
14 29 41 8 • C\2 7.95 7.92 8.04 
14 29 46 8.01 7.96 8.01 8.03 
1 4 29 51 7.97 7.97 8 .0(\ 8.03 
14 29 56 0. or 7.97 8.02 8.03 
1 4 30 1 7.98 7. 97 8. 01 8.03 
14 31) 6 7.99 7.98 7.99 . 8. 03 
1 4 3 () 1 1 7.96 7.98 8.01 8.03 
14 30 16 7.98 7. 97 8.08 8.03 
14 30 21 8.0(1 7.95 8.03 8.C3 
14 30 26 8.0C 7.95 7.95 8.03 
, 4 3G 31 8.C3 7. 96 8. 04 8.03 
14 30 36 8.02 1. 91 7.92 8.03 
14 3C 41 8.C1 7.99 8.07 8.03 
14 30 46 8.02 7.95 8.03 8.03 
1 4 30 51 8 • () 1 7.98 7.99 8.03 
14 3(1 56 7.99 7.98 8.04 8.03 
1 4 31 1 a.co 7.96 . 8. CJ7 8.03 
14 31 6 7.99 1.91 8.04 8.03 
14 31 11 .· 7 .99 1. 99 8. (\ 2 8. I) 3 
14 31 16 a.oc 7.97 8.01 8.03 
14 31 21 7.99 7. 97 8. 04 8.03 
14 31 26 8.01 7.97 8.05 8~03 
1 4 31 31 8.03 7.96 7.97 8.03 
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TR~N SEC:' 26 

T I!i E LEV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 31' 3 6 8. ('\ 2 1. 99 7.95 8.03 
14 31 4, 8.03 1. 96 8.09 8.03 
14 31 46 8.00 7.99 8. 01 8.03 
14 31 51 8.01 7.98 8.1)4 8.03 
1 4 31 56 8.01 1.93 8. 0 1 8.03 
14 32 1 7.98 7.99 8 .1 0 8.03 
14 32 6 7.98 7. 94 8.05 8.03 
14 32 1 1 8.00 7.97 8.02 8.04 
1 4 32 16 7. 97 7.99 8.08 8.04 
14 32 21 7.99 7. 98 7.91 a.ou 
14 32 26 8.00 7.98 8.06 8.03 
14 32 31 8.00 7. 96 a.cs 8.03 
14 32 36 8 • (I 1 7. 99 7.99 8.03 
14 32 41 7.98 7.99 7.99 8.03 
14 32 46 8.01 7.99 8. 0 1 8.03 
14 32 51 8. 00 7.99 8.01 8.03 
1 ll 32 56 8.01 .., • 95 0.r0 8.03 
1 4 33 1 8.C2 7.95 7.99 8.03 
14 33 6 8.C2 7.91 8.07 8.03 
, 4 33 1 1 8.C3 7. 96 8. C-1 8.03 
14 33 16 8.C1 7.91 7.97 8.03 
1 u 33 21 8.C-1 7.97 8.03 8.03 
1 4 33 26 8.01 7.98 7. 95 8.~3 
14 33 31 7.96 7.96 8.06 8.03 
, 4 33 36 7.92 7.99 8. () 0 8.03 
14 33 41 7.95 7.98 8.01 8.03 
1 4 33 46 8. 01 7.98 8.04 8.03 
14 33 5 1 7.97 7.96 8.09 8.03 
1 4 33 56 7.96 7. 97 8. c 2 8.03 
1 4 34 1 a.co 7. 96 8.03 8.03 
1U 34 6 7.98 7. 95 ' 8.C6 8.03 
1 4 3U 11 8. I) 0 7. 97 7.95 8.03 
14 3U 16 7.98 7.95 7. 90 8.03 
14 34 21 7.95 7.99 7.97 8.03 
1 4 34 26 7.96 7.99 8.00 8.03 
14 34 31 7.98 7.95 8.01 8.03 
14 34 36 7.97 7.99 8.04 8.03 
1 4 34 41 7.96 7.98 7.98 8.03 
14 34 46 8.0C 7.95 8.03 8.03 
14 34 51 7.98 7.95 a.r2 8.03 
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TRANSECT 26 

T!ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 34 56 8.CI'.'· 7.CJ9 7.99 8.03 
1 u 35 1 8.00 7.99 8.09 8.03 

· 1U 35 6 7.98 7.96 8.04 8.04 
1 4 35 11 7.9~ 1. 95 8.0C 8.04 
14 35 16 8. cl 7.99 8.07 8.04 
14 35 21 . 7. 96 7.97 8.00 8.05 
14 35 26 8.C1 7.99 a.c·6 8.05 
14 35 31 7.99 7.98 8. () 4 8.05 
14 35 36 7.97 7.97 8.(12 8.05 
1 4 35 41 8.0C 7. 98 7.99 8. (15 
14 35 46 7.99 7.98 8.00 8 .Cj5 
14 35 51 7.99 7.97 8. cc 8.05 
14 35 56 8. (\1 7. 99. 8. ()7 8.04 
1 4 36 1 a.oc r.98 8.03 8.05 
14 36 6 7.98 7 •. 99 8.01 8.05 
1U 36 1 1 7.99 7.98 8. (' 8 8. (! 5 
14 36 16 7.98 7. 99 8.05 .a.o5 
1 4 36 21 8.02 7.97 7.97 8.05 
14 36 26 8.C3 7.99 8.C6 8.05 
14 36 31 7 .99 . 7. 97 8. c 1 8.04 
14 36 36 8 • (j 1 7.95 8.07 8.04 
1 4 36 41 8.C3 7.92 8. 0 1 8.03 
14 36 U6 8.01 7. 93 7.99 8.03 
14 36 51 8.04 7.98 8. 0 4 8.03 
14 36 56 8 .o (I 7.97 8.01 8.04 
1 4 37 1 7.99 7.97 8.06 8.03 
1 u 31 6. 7.98 7.98 8.08 8.,5 
14 37 11 7.98 7.96 8.07 8.05 
14 37 16 a.cc 7.98 8.C6 8.05 
14 37 21 7.98 7.98 8.05 8.C4 
1U 31 26 ·8.01 7.99 7.94 8.04 
14 37 31 7.99 7.98 8. I) 8 8. 04 
14 37 36 0.00 7.97 8.04 8.03 
1U 31 41 7.98 7. 94 8.01 8 .03. 
14 31 46 7.96 7.91 8. 05 8. 0.4 
14 31 51 8.C1 7.98 7.97 8.04 
14 31 56 7.99 7. 97 8.01 8.04 
14 38 . 1 7.98 7.99 8.01 8.04 
1 4 38 6 7.97 7.99 7.99 8~04 
1 4 38 1 1 7.98 7.97 8. 01 8.04 
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TRAN SECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN s t;'r' 

-''-' PH PH PH PH 

1 4 3 8 1 6 7.99 8.')0 8. 05 8. C)4 
14 38 21 7.99 7.99 8.02 8.04 
14 38 26 7.98 7. 96 8. 0 5 8.04 
14 38 31 7.97 7.96 7.97 8.05 
14 38 36 8 .OC· 7.95 8. 09 8.05 
14 38 41 7. 99 7.95 8. 0 (I 8.05 
1 4 38 46 8.01 7.95 8. 0 4 8.05 
1 4 38 51 7.99 7.99 8.04 8.05 
1 4 38 56 7.98 7.99 7.89 8.05 
14 39 1 7.98 7.98 7.97 8.05 
1 4 39 6 8.01 7.99 8.05 8.05 
14 39 1 1 8.01 7. 97 8.06 8.05 
1 4 39 16 8. OC· 7. 96 8.06 8.05 
14 39 21 8. 1)0 7.99 8.04 8.05 
14 39 26 7.99 7. 99 8.09 8.05 
14 39 31 8.02 7.99 7.97 8. (' 5 
14 39 36 8 r.,. . '~ ·. 7.98 8.03 8.06 
1 4 39 41 8.01 7.98 8.!)3 8.06 
1 4 39 46 7.99 8. 0(1 7.93 8.05 
14 39 51 7.99 7.98 8.05 8.05 
1 4 39 56 0.00 8.01 8. (' 9 8.05 
14 4•) 1 7.99 7.99 8.01 8.05 
1 4 40 6 8.00 7.99 8.C7 8.05 
14 4C 1 1 8.00 7.99 7.99 8.05 
1 4 40 16 s.cu 7.97 8. 06 8.05 
1 4 4r. 21 8.01 7.98 8.00 8.05 
1 4 40 26 8.01 7. 92 7.97 8.05 
14 4C 31 8. 1)4 7.97 7.99 8.05 
14 4 r. 36 8. C·2 1. 97 8.01 8.05 
14 4n 41 8.01 7.97 8.05 8.05 
1 4 4 Ci 46 8.C3 7.98 8. 0 5 8. (15 
14 40 5 1 8.C3 7.97 7.92 8.05 
1 4 40 56 8.02 7. 97 8. 01 8.05 
14 u1 1 8.02 7.97 8.C7 8.05 
14 41 6 8.04 7.98 8. 04 8.04 
14 41 1 1 7.99 1. 91 8.05 8.04 
14 41 16 8. 0 r. 7.98 7. 98 8.04 
14 41 2 1 8.C2 7.97 8.08 8.03 
14 41 26 8 • () 1 7.97 7.96 8.04 
14 Ll 1 3 1 8.C2 7.96 8.07 8.04 
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TRANS !:CT 26 

'IIME LEVEL , LEV EL 2 LEV El, 3 L:LVEL 4 
HR MN SEC . . PH PH PH PH 

14 41 36 . 8.C3 1.qa 8.06 8 .1)4 
14 41 41 7.98 7.96 7.97 0.04 
14 41 46 8.03 7.96 8. 01 8. C·4 
14 41 51 7.9~ 7.95 7.97 8.04 
14 41 56 8.C1 7.97 8.01 8.04 
1 4 42 1 8.02 7.99 8.C-7 8.04 
14 42 6 7.98 7.95 7.98 8. 0.4 
14 42 1 1 7.98 7. 97. 8.05 8.05 
14 42 16 7.98 7.95 8.C1 8.05 
14 42 21 7.98 7.99 8. 04 8.05 
14 42 26 7.98 7.95 8.07 8.05 
14 42 31 7.98 7.99 7 ~ 9 5 8.05 
14 42 36 7.98 7.97 a.cc 8.06 
14 42 41 7.98 7.99 7.93 8.06 
14 42 46 7.99 7.99 8.C8 8.06 
14 42 51 7.98 7.96 8. C7 8.('5 
14 42 56 8.02 7. 97 8.04 8.05 
14 43 1 7.98 7.95 a.cc 8.05 
1U 43 6 8.02 7.96 8. (IL1 8.05 
1 4 43 11 7.98 7.98 8.07 8.05 
14 43 16 e.oo 7.97 8.07 8.05 
14 43 21 8.C2 7. ~5 8 .co 8.05 
14 43 26 8.0C 7.97 8.06 8.05 
14 43 31 8.04 7. 96 7.89 8.04 
1U U3 36 B.03 7. 9.8 8.05 8.04 
14 43 41 a.01 7.97 8.04 8.03 
14 43 46 8.02 7.95 7.97 8.04 
14 43 51 8.01 7.98 8. 06 8.04 
1 4 43 56 8.01 7. 97 7.97 8.05 
14 44 1 8.C1 7.95 0. 03 8.05 
14 44 6 8 • 01 7.97 7.99 8.05 
14 IJ 4 1 1 .7. 99 7.95 8. 10 ***** 
1 4 44 16 8.C1 7.98 7.99 ***** 
14 44 21 7.98 7.98 ***** ***** 

· 14 44 26 7.98 7.95 ***** ***** 
14 44 31 7. 97 7.95 ***** ***** 
14 44 36 7.98 7.99 ***** ***··· 
14 44 41 7.98 7. 97 ***** ***** 

. , 4 44 46 7.97 8.CJ ***** ***** 
14 44 51 7.99 8.00 ***** ***** 

A2-98 



TRAN SECT 26 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC ·PH PH PH PH 

14 44 56 7.98 ***** ***** ***** 
1 4 45 1 7.99 ***** ***** ***** 
1 4 45 6 FLC2 ***** ***** ***** 
14 45 1 1 1. 9 9 ***** ***** ***** 
1 4 45 16 8.0C ***** ***** ***** 

A2-99 



TRAN SECT 27 

TIME LEVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
H B. MN SEC PH PH PH PH 

14 47 26 ***** ***** ***** 8.06 
14 47 31 ***** ***** ***** 8.06 
14 47 36 ***** ***** 7. 9 8 e.06 
14 47 41 ***** ***** 7.99 8.06 
14 47 46 *:!<*** ***** 7.97 8.06 
14 47 51 ***** ***** 7.96 8.06 
14 47 56 ***** ***** 7.96 8.06 
14 48 , ***** ***** 7.98 . 8. 06 
14 48 6 ***** ***** 8. 02 8. C.6 
14 48 1 , ***** 7.95 7.99 8.06 
1 4 48 1 6 "'**** 7.93 7.96 8.10 
14 48 21 ***** 7.94 7.95 8.08 
14 43 26 ***** 7. 89 7.97 8.08 
14 48 31 ***** 7.91 7.95 8.08 
1 4 48 36 8.03 7.91 7.97 8.07 
14 48 41 8.02 7.95 7.96 8.07 
1 4 48 46 8.00 7.88 1. 95 8.04 
14 48 51 8.C2 7.92 7.98 8.06 
1 4 48 56 8.01 7.94 8.00 8.06 
1 4 49 1 7.98 7.93 7.99 8.06 
1 4 49 6 8.C5 7.94 8. 00 8.06 
1 4 49 11 7.98 7.94 8. {)0 8.06 
1 4 49 16 8.C1 7. 95 8. (, 1 8.06 
14 49 21 7.99 7. 95 8.C1 8.06 
1 4 49 26 8 .('12 7.93 8. 0 1 8.07 
1 4 49 3 1 8.02 7.98 8.01 8.07 
14 49 36 8.C2 7.98 8.04 8.06 
1 4 49 4 1 8.C1 7.96 7.99 8.07 
1 4 49 46 7.99 7.97 7.99 a.cs 
1 4 LI 9 51 7.98 7. 96 8.CO 8.05 
1 4 49 56 7.99 7. 9.5 8.00 8.05 
14 5!') 1 8.00 7. 97 8.01 8. 05 
1 u 5·" 6 8.0C 7. 94 e. e, 8.05 
1 4 i:: "I 1 1 8.0C 8. (' 1 8.C1 8.05 ~ 

1 4 50 1 6 8 • 0 (' 7.97 8~00 . 8. 05 
14 50 21 8.00 8. 01 8. (\ 1 8.05 
14 5(' . 2 6 7.98 7.94 8. c 2 8. 04 
14 i:: (\ 

. .) •} 31 7.98 7.96 . 7. 97 8.04 
14 5'::-0 36 7.97 8.02 7.95 8.03 
1 4 5i). 4 1 7.92 7.99 8.C-2 8.03 

A2-100. 



TRAN~ ECT 27 

. T:LME LEVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 51'; 46 8.01 7.98 8.01 8. 0 3 
1 4 50 51 7.98 7. 93 8. I') 1 8.03 
1 4 50 56 7.96 7.98 8.01 8.03 
14 51 1 7.98 8. (\I) 7. 98 8.03 
14 51 6 7.99 7.99 8.00 8.03 
14 51 1 1 8.03 7.98 8. 01 8.03 
14 51 16 7.98 7.97 8.01 8.04 
14 51 21 7.98 8. I) 1 8. 0 1 8.04 
14 51 26 7.95 8. ()2 8.01 8.04 
14 51 31 8.03 0. r;o 8. f) 0 8.04 
14 51 36 8.00 8.01 8.01 8.04 
14 51 41 7.98 7,96 8. 0 1 8.05 
14 51 46 8.03 7,97 8.03 8.05 
1 4 51 51 8.02 7.98 8.01 8.05 
14 51 56 8.07 7.98 8. (' 1 8.05 
14 52 1 8.03 7.97 0. c~ 1 8.05 
14 52 6 8.01 7.99 8.02 8. (\5 
14 52 1 1 8.01 7.98 8. 01 a.cs 
14 52 16 7.98 7.95 8.01 8.05 
1 4 52 21 7. 97. 7.97 8. 0 1 8.05 
14 52 26 8.03 7.95 8.01 8.05 
14 52 31 8.01 7. 95 8.01 8.05 
14 52 36 8.00 7.98 8.01 8.05 
14 52 41 7.93 7.96 8.o1 8.05 
14 52 46 7.98 7.96 8.01 8.05 
1 4 52 51 8.00 1. 96 8. 01 8.05 
14 52 56 7.95 7.99 8.00 8.05 
14 53 1 8.C6 7. 99 8.00 8.05 
14 53 6 7.97 8.01 8.01 8.05 
1 4 53 1 1 8.02 8.03 8.00 8.05 
14 53 16 7.98 7.99 a.co 8.05 
14 53 21 7.97 7.96 8. 0 1 8.05 
14 53 26 8.01 7.95 8.01 8.05 
1 4 53 31 7.98 7.92 8. ( 1 8.05 
14 53 36 7.98 7.98 8.02 8.05 
14 53 41 8.02 7.98 8. () 1 8.05 
14 53 46 8.03 8.01 8.02 8.05 
14 53 51 7.99 7. 96 8. 01 8.05 
14 53 56 8.01 7.99 8.01 8.04 
14 54 1 7.94 7.93 8. c 1 8.04 

A2-101 



TRAN SECT 27 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

14 54 6 7.97 7.96 . 8. c 1 8.05 
14 54 1 , 8.C5 8 r.? .. - 8.01 8.06 
1 4 54 . 1 f. 8.C2 8.01 8.01 8.05 
14 54 21 8.14 8.0C 8. (\1 8.05 
1 4 54 26 7.96 7.95 8. 01 8.06 
14 54 31 8.C1 8.00 8.01 8.06 
14 54 36 a.cc 7.99 8.c1 : 8. 04 
14 54 41 8.C9 8. 00 8.01 8.05 
14 54 46 8. C'4 7. 96 8. 01 8.05 
14 54 51 7.99 7.96 8.01 8.05 
14 54 56 7.93 8. Ct 1 8.01 a:o5 
14 55 1 7.93 7.96 8.01 8.05 
, 4 55 6 8.C4 7.97 8.01 8.05 
14 55 1 1 8.C4 7.96 8.C1 8.05 
14 55 16 7.99 7.95 8. (' 1 · 8 .OS 
14 55 21 8.06 a.cc 8.01 8.05 
14 ~5 26 7.99 7.90 8. c 1 8.05 
14 55 31 7.98 7.97 8.01 8.05 
14 55 36 7.95 7.98 8. 0 2 8.05 
14 55 4 1 7.95 7.95 8.01 8.05 
14 55 46 8.02 7.95 0. o 1 8.04 
14 55 5 1 7.95 7. 97 8.01 8.05 
14 55 56 7.97 7.95 8.o1 8.05 
1 4 56 1 7.97 8.03 8.01 8. 05 
14 56 6 7.93 7.95 7.99 8.06 
14 56 1 1 7~97 7.98 8.01 8.05 
1 Ll 56 16 7.94 7.95 8.o1 8.05 
14 56 21 7.98 7. 97 8.01 8.05 
1 4 56 26 8 • (j, 7.97 8.00 8.05 
1 4 56 31 7.98 7.97 7.99 8.05 
14 56 36 7.99 8.02 7 .99 8.05 
14 56 4, 7.97 7. 97 8.00 8.05 
14 56 46 8.01 7.98 . 8.(11 8.05 
14 56 51 8.07 7.98 8.01 8.05 
1 4 56 56 7.92 7.99 8.00 8.05 
14 57 1 8.08 a.cc 8.01 8.05 
1 4 57 6 7.99 7. 97 8.00 8.05 
14 57 1 1 7.98 7.98 8.01 8.05 
14 57 16 8.02 7. 95 8.00 8.04 
14 57 21 8.02 8.04 8.00 8.04 

A2-102 



TB ANS EC1' 27 

'TIME. LEVEL 1 LEV EL 2 LEVEL 3 LE:VEL 4 

HF MN SEC PH PH PH PH 

14 r:, 7 26 A. CC 7.98 8.01 A.01 
1 4 r:,7 31 7.98 8. (t 3 8. 0, 8.03 
14 57 36 8. C·7 7. 99 8.01 8.03 
14 57 41 7. 97 7.95 8. 0 1 8.03 
, 4 ~.7 46 7.89 7.98 7.99 8.04 
1 4 57 51 7.96 7.98 8.01 8.04 
1 4 57 56 7.94 7.98 8.00 8.05 
1 4 58 , 8.03 7. 96 8.01 8.05 
1 4 58 6 7.91 7.95 8.01 8.05 
14 58 1 1 7.98 7.95 7.99 8.03 
14 58 16 7.90 7.98 7.98 8.04 
14 58 21 8.08 7.95 8. c 1 ***** 
14 58 26 8.00 7.99 8.C1 ***** 
1 4 58 31 8.03 7.95 ***** ***"'"' 
14 58 3€ 7.98 8.03 ***** ***** 
1 4 58 41 7.95 7.97 ***** ***** 
1 4 58 46 7.94 7.98 ***** ***** 
1 4 58 51 8.04 7.98 ***** ***** 
1 4 58 56 7.94 7.97 ***** ****"' 
1 4 59 1 8.14 8. 04 ***** ***** 
1 4 59 6 7.93 ***** ***** *"'*** 
1 4 59 1 1 7.99 ***** ***** ***** 
14 59 16 7.93 ***** ***** ***** 
14 59 21 8.C2 ***** ***** ***** 
14 59 26 7.99 ***** ***** ***** 

A2-103 



TRAN SECT 28 

TIME LEVEL 1 LEVEL 2 L:EV EL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

1 5 12 56 ***** ***** ***** . 8 • (16 
15 13 1 ***** ·***** ***** 8.06 

. 15 13 6 ***** ***** 8. 01 8.06 
15 13 1 1 ***•* ***** 8.01 8.06 
15 13 1 6 ***** ***** 8. () 1 8.06 
15 13 21 ***** ***** 8.<.'2 8.06 
15 13 26 ***** ***** 8. 01 8.05 
15 13 31 ***** ***** a .• c 1 8.06 
15 1 3 36 ***** ***** 8.02 B.06 
15 13 41 ***** 7.97 8.C1 8.06 
15 13 46 ***** 8.00 8.01 8.05 
15 13 51 ***** 7.96 B.01 8.05 
15 13 56 ***** 7.99 8. 01 8.05 
15 14 1 ****• 7.98 8.00 8.05 
15 14 6 8.05 7.97 8.00 8.05 
1 ~' 14 1 1 8.02 7.95 7.99 8.06 
15 14 1 6 8.1C 7.99 7.99 8.06 
15 14 21 8. C1 7. 97 8.01 8.06 
15 14 26 7.98 7.96 8. 01 8.06 
15 14 31 7.98 . 7. 98 8.01 8.06 
15 1U 36 8.17 8. 00 8. c 1 8.05 
15 14 41 8.04 7.96 8.01 8.05 
15 14 46 8.03 7.98 8. 0 1 8.05 
15 14 51 8.05 7.99 8.01 8.05 
15 14 56 8.01 8.00 8.0 2 8.05 
15 15 1 8.08 7.96 8.C1 8.05 
15 1 5 6 7.98 8. (\ 1 8. 0 1 8.06 
15 15 1 1 8.00 7.99 8.01 8.05 
15 15 1 6 7.99 8.00 8. c 1 a.cs 
15 15 21 8.00 7.98 8.C1 8.06 
15 15 26 7.98 7.95 8. 01 8.06 
15 15 31 7.98 8. (12 8.01 8.06 
15 15 36. 7.97 7. 97 8. 01 8.06 
15 15 41 7.94 7. 96 8.C1 8 .• 06 
15 15 46 8.02 7.95 8. o 1 8.06 
15 15 51 7.94 7.97 8. (11 8.05 
15 15 56 8 • (\ 1 7.95 a. o 1 8.05 
15 16 1 7.91 7.96 8.01 8.05 
15 1 6 6 7.98 7. 96 8. 0 1 8.05 
15 16 1 1 7.96 7.98 8.01 8.05 

A2-104 



rRANSECT 28 

T:rrn LEVEL 1 LEV El 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

15 16 16 7.98 7.95 1L01 R.05 
1 Lj 16 2 1 7.97 7. 9b 8. c 1 8.05 
15 16 26 7.95 7.97 8.01 8.05 
15 16 31 8.01 8.(11 8. C' 1 8.05 
15 16 36 7.99 7.96 8.01 8.05 
15 16 41 8.02 8.C3 8. 0 1 8.05 
15 16 46 7.98 7.98 8.01 8.05 
1 5 16 51 8.C1 7.98 8.00 8.05 
1 5 16 56 7.98 7.99 8.01 8.04 
15 17 1 8.12 7.99 8. 01 8.04 
15 17 6 7.99 8. 00 8.01 8.04 
1 5 17 1 1 8.02 7.99 8.01 8.04 
15 17 16 8. (\ c 7.95 8.01 8.05 
1 5 17 21 8.C4 7.95 8. (I c 8.03 
15 17 26 8.00 7.95 8.01 8.03 
15 17 31 7.98 7.96 8. 03 8.04 
1 5 17 36 7.96 7. 96 8.00 8.04 
15 17 41 8.08 8.02 8. 0 1 8.04 
15 17 46 8. 17 8. 05 8.01 8.04 
15 17 51 7.89 7.93 8. 01 8.04 
15 17 56 8.C1 7.95 8.01 8.03 
1 5 1 8 1 7.82 7.94 8. 0 1 8.03 
15 18 6 7.97 8. (12 .8.01 8.03 
1 5 18 1 1 7.93 7. 89 8. 01 8.03 
1 5 18 1 6 7.93 7. 89 8.01 8.03 
15 18 21 1 • 9(\ 8.01 8 .o 3 8.03 
15 18 26 7.97 7. 99 8.01 8.03 
15 18 31 . 8. 16 7. 99 8. 0 1 8.03 
15 18 36 7.86 7.99 8.01 8.03 
1 5 18 41 7.96 7.99 8. 0 1 8.03 
15 18 46 8.01 7.97 8.01 8.03 
15 18 51 8.02 7.97 8. 0 1 8.03 
15 18 56 8.02 7.98 8.01 8.03 
15 19 1 8.03 8.04 8. I) 1 8.03 
15 19 6 8.00 7.97 8.01 8.03 
1 5 1 9 1 1 8.06 7.95 8. 0 2 8.03 
15 19 16 8.09 7.99 8. IJ 1 8.03 
1 5 19 21 8.02 7.99 8.03 8.03 
15 19 26 8.21 7.95 8.03 8.03 
1 5 1 9 31 8.22 7. 97 8. 01 8.03 

A2..:105 



TRANSECT 28 

'I !ME LEVEL 1 !.EVEL 2 LEVEL 3 1.3 VEL 4. 
HF MN· SEC PH PH PH PH 

p· .I 1 9 36 1 • <J 9 7.96 8. 0 1 8. <: J 
15 19 41 8.02 7.98 8.01 8.03 
15 19 46 7.98 8.00 8. (12 8.03 
15 19 51 7.99 7.95 8.C2 8.03 
15 19 56 8.0C 7.99 8. 01 8.03 
15 20 1 8.01 8.C4 8. 01 . 8.03 
15 2 (I 6 8.03 7.97 8 .• 0 1 8.03 
15 20 1 1 8.03 7.95 8.01 8.02 
1 5 20 16 7.95 7.99 8 .oo 8.03 
15 20 21 a.cs 7. 99 7.99 8.02 
15 20 26 7.96 8. r,o 8. 01 8.03 
15 20 31 7.95 7.98 8. (.1 8.03 
15 20 36 7.99 7.99 8. (11 8.C3 
15 20 4 1 8.00 7.96 8.01 8.03 
15 20 46 8~0C 7.99 8.01 8.03 
15 2 0 51 8.02 7.93 8.00 8.03 
15 20 56 7.98 7.99 ·e.oo 8.02 
15 21 1 8.')(' 7.97 8.00 8.03 
15 21 6 7.98 7.98 8. C-1 8.03 
15 21 1 1 7.94 7.97 8.C1 8.03 
15 21 16 7.93 7.97 8. 01 8.03 
15 21 21 7.98 a.cs 8 .• 01 8.03 
15 21 26 8.00 7. 97 8. (' 1 8.03 
15 21 31. 7.96 7.98 8.01 8.03 
15 21 36 7.99 7.97 8. I) 1 8.03 
15 21 41 7.92 8.00 a.co 8.03 
15 21 46 ·7.96 7.96 . 8. 01 8. () 3 
15 21 51 7.95 7.99 8.C1 . 8 .03 
15 21 56 7.99 7.95 8 .oo . 8.03 
15 22 1 7.94 8.C6 B. 01 8.02 
15 22 6 7.99 8.C6 7.99 8.02 
15 22 11 7.95 8. 15 7.99 8.02 
15 22 16 7.98 a.co e.oo 8.03 
15 22 21 0.00 8.C4 8.01 8.03 
15 22 26 7.98 7.98 8. 0 1 8.03 
15 22 31 8.01 8.C3 8.01 8.03 
15 22 36 8 .28 7.95 8.00 8.03 
15 22 41 8.03 7.96 . 8. 01 8.03 
15 22 46 7.98 7.98 7.99 8.03 
15 22 51 8.02 8.C3 8.01 8.03 

A2-106 



TRANS EC'!' 28 

TIME LEVEL 1 LEV :SL 2 LEVEL 3 LEV~L 4 
HR MN SEC PH PH PH PH 

1 f) 22 56 8. 11 7.9q 8.01 8.03 
15 23 1 7.96 7.98 8. c 1 8.03 
15 23 6 7.99 7.96 8.01 8.03 
15 23 11 7.96 7.97 8. 0 1 8.03 
15 23 16 8.07 7.98 8. o 1 8.03 
15 23 21 7.93 7.99 8. 01 8.03 
15 23 26 8.0(: 7. 96 8.01 8.03 
15 23 31 7.98 8.00 8.00 8.03 
15 23 36 8.09 7.97 8.01 8.03 
15 23 41 7.98 8. 06 8. 01 8.03 
15 23 46 7.95 8.05 8.01 8.03 
15 23 51 7.97 7. 92 8.00 8.03 
15 23 56 7.98 7.99 8.00 8.03 
15 2U 1 8. CC 8.04 8. 0 1 8.03 
15 24 6 8.15 7.90 7.97 8.03 
15 24 1 1 8.18 7.97 8. 0 1 8.03 
15 24 16 7.92 8. {'2 7.99 8.03 
15 24 21 8.08 7.95 a.co 8.03 
15 24 26 8.19 7.95 8.00 8.03 
15 24 31 7.86 8.05 8.00 8.03 
15 24 36 8.08 8.03 7.99 8.03 
15 24 41 8.09 7. 97 8.00 8.07 
15 24 46 8.01 7.92 8.01 8.03 
15 24 51 7.92 7.97 8. 0 1 8.03 
15 24 56 8.14 7.99 8.01 8.04 
15 25 1 8.07 1. 97 8.01 8.04 
15 25 6 7.88 7. 97 a.oo 8.03 
15 25 11 7.90 7.97 8.00 8.03 
15 25 16 7. 98 7.95 8.01 8.03 
15 25 21 8.03 7.97 8. 03 8.03 
15 25 26 7.98 1. 96 8.04 8.03 
15 25 31 7.99 8.08 8. 0 3 8.03 
15 25 36 8.C1 7.98 7.99 8.04 
15 25 41 7.99 7. 92. 8. (11 8.04 
15 25 46 8.00 7.91 8.01 8.05 
1 5 25 51 8. (' 2 7.9S 8. c: 1 8.05 
15 25 56 8.1C 7.92 8.C1 8.05 
1 5 26 1 8 .OC'1 7.95 8. (\ 1 8.05 
15 26 6 7.97 a.co 7.99 8.05 
15 26 11 7.97 7.96 8. 0 1 8.05 

A2-107 



TRAN SEC'!' 28 

TIME LEV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

15 26 16 7.97 A. C 1 s. r 1 8. 05 
15 26 21 8.06 7.97 8. (. 1 . 8.05 
15 26 26 8. (' 1 7.99 8. l)C 8.03 
15 26 31 7.98 7.94 7.99 8.03 
15 26 36 7.98 7.99 8 • () 1 8.03 
15 26 41 7.98 8.C6 8.o1 8.03 
15 26 46 7.99 7.99 8.0C 8.03 
15 26 51 8.01 7.99 8. cc 8.03 
15 26 56 8.03 7.99 a.or 8.03 
15 27 1 7.98 7.95 7.99 8.(13 
15 27 6 8.07 7.99 7.99 8.03 
15 21 1 1 8.C1 7.99 8.01 8.(13 
15 27 16 8.04 8. ('2 8 .C•C 8.03 
15 27 21 8.C2 8.C6 8.00 8.03 
15 27 26 8.05 8.C2 8 .oo 8.03 
15 27 31 8.09 7.97 0. or 8.03 
15 27 36 8 .o 5 7.97 8.C1 8.03 
15 27 41 8 .17 7.96 6. 01 8.03 
15 27 46 8.09 7.96 8.01 8.03 
15 27 51 8.02 7.98 8.00 8.03 
15 27 56 7.98 7.96 8.01 8.03 
15 28 1 7.94 7. 96 8 .0(· 8. C13 
15 28 6 7.97 7. 97 8.01 8.03 
15 28 11 7.93 7.95 8.00 8.C3 
15 28 16 8.01 8. 09 8.0C 8.03 
15 28 21 7.93 8. (\5 8. c 1 8.03 
15 28 26 7.95 7.87 8.01 8.03 
15 28 31 7.94 7. 96 8. c 1 ***** 
15 28 36 7.98 7.93 8.01 ***** 
15 28 41 8.(5 7.97 ***** ***** 
15 28 46 7.94 8.(14 ***** ***** 
15 28 51 7.99 7.99 ***** ***** 
15 28 56 8 .C7 7. 92 ***** ***** 
15 29 1 7.91 7.98 ***** ***** 
15 29 6 7.89 8.C1 ***** ***** 
15 29 , 1 7.89 7.93 ***** ***** 
15 29 16 7.95 ***** ***** ***** 
15 29 21 7.93 ***** ***** ***** 
15 29 26 8.C(' ***** ***** ***** 
15 29 31 8.15 ***** ***** ***** 

A2-108 



TIME 
HP MN SEC 

F: :?9 36 

LEVEL 1 
PH 

8 • C.1 

TRANSFC'l' 28 

LEVEL 2 
PH 

***** 

A2-109 

LEVEL 3 
PH 

***** 

LEVEL 4 
PH 

***** 



TRANSECT 29 

TIME LEVEL 1 LEVEL 2' LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

15 34 1 1 ***** it:•••• ***** 8.06 
1 ~) 34 1 6 ***** ***** ***** 8.06 
15 34 21 ***** ***** 7.97 8.06 
1 5 34 26 ***** ***** 1. 91 8.06 
15 34 31 ***** ***** 7.97 8.06 
15 34 36 ***** ***** 7.96 8.06 
15 34 41 ***** ***** 7.99 8.06 
15 34 46 ***** ***** 7.97 8.06 
15 34 51 ***** ***** 7.98 8.06 
15 34 56 ***** 7. 87 7. 96 8.06 
15 35 1 ***** 7.89 7.98 8.06 
15 35 6 ***** 7. 90 7.97 8.06 
15 35 1 1 ***** 7.90 7.97 8.06 
15 35 16 ***** 7.89 7.96 8.07 
15 35 21 7.98 7. 85 7.95 8.07 
15 35 26 8.00 7.84 7.95 8.07 
15 35 31 8.04 7.85 7.94 8.07 
15 35 36 8.03 7.88 7. 95 8.07 
15 35 41 8.04 7.92 7.95 8.06 
15 35 46 8.07 7.84 7. 95 8.06 
15 35 51 8.09 7.87 7.97 8.06 
15 35 56 7.98 7.9C 7.97 8.06 
15 36 1 7.99 7.93 7.97 8.06 
15 36 6 8.C3 7. 91) 7.97 8.06 
15 36 11 8.1(' 7.91 7.97 8.05 
15 36 16 7.99 7.93 7.97 8. 05 
15 36 21 8.02 7.91 7.99 8.05 
15 36 26 . 8. (\4 7.94 7.99 8 .. 05 
15 36 31 8.01 7.95 7.99 8.04 
15 36 36 8.C1 7.92 7.99 8.04 
15 36 41 8.05 7.95 7.99 8.03 
1 5 36 46 1.98 7. 94 7.99 8.03 
15 36 5 1 8.03 7.94 7.99 8.03 
15 36 56 a.co 7.97 8~c1 8.03 
15 31 1 8.00 7.95 a.oo 8.03 
15 37 6 7.97 7. 97 7.99 8.03 
15 37 11 7.94 7.95 7.99 8.03 
15 37 1 6 7.93 7. 96 7.95 8.03 
15 37 21 7.98 7.97 7.99 8.03 
15 37 26 8.04 7.95 7.98 8.03 

A2-110 



I'RA~SECT 29 

TIME LEVEL 1 LEVEL 2 L3VEL 3 LEVEL 4 
HP MN SEC PH PH PH PH 

1 5 37 31 8.05 7.98 8.00 8.03 
15 37 36 8. r:;1 7.98 s.oo 8.03 
, 5 37 41 7.96 7.98 8.0 2 8.03 
15 37 46 7.98 7.95 7.99 8.C3 
1 5 37 5, 8.C1 7. 95 7.99 8.03 
1 5 37 56 7.97 7.95 8.01 8.03 
15 38 1 7.99 7.97 8.00 8.03 
15 38 6 7.96 7. 97 8.01 8.03 
1 5 38 1 1 a.co 7.96 7. 99 8.03 
15 38 16 7.96 7.99 7.97 8.03 
15 38 21 7.96 7.95 0.~o 8.03 
15 38 26 1.91 7. 96 8.00 8. !) 3 
15 38 31 8.02 7.96 7. 99 8.03 
15 38 36 8 • I) 1 7.97 7.98 8.03 
1 5 38 41 8.11 7.95 7.99 8.03 
15 38 46 7.92 7. 96 8.01 8. '.)3 
15 38 51 7.96 7.93 7.99 8. (' 3 
1 5 38 56 7.98 7.95 0.oc 8.03 
15 39 1 ·7.98 7.98 8. 01 8.C3 
15 39 6 7.97 7.95 8.01 8.03 
15 39 11 7.95 7.97 8. 0, 8.03 
15 39 16 7.88 7.96 8.01 8.03 
15 39 21 7.98 7.98 8. 01 8.03 
15 39 26 7.99 7.96 0.00 8.03 
15 39 31 8.09 7.96 8.00 8.03 
15 39 36 7.96 7. 96 7.99 8.03 
1 5 39 41 7.98 7.98 8. 01 8.03 
15 39 46 8.02 7.95 7.94 8.03 
15 39 51 7.96 7.95 7.97 8.03 
15 39 56 7.99 7.94 7.99 8.03 
15 40 1 7. 97 7.95 8.00 8.03 
15 40 6 8.01 7.95 8.00 8.03 
1 5 40 1 1 7.94 7. 96 7.99 8.03 
1 5 40 16 8.06 7.96 8.00 8.03 
15 40 21 8. (15 7.96 8. 0 1 8.03 
15 40 26 7.99 7.97 8.00 8.03 
15 40 31 8.02 7.97 7.99 8.03 
15 40 36 7.95 7.96 8.00 8.03 
1 5 41) 41 8.01 7.95 8. c, 8.03 
15 4() 46 7.94 7. 96 8.CO 8.03 

A2-lll 



TRANSECT 29 

TIME LEVEL 1 · LEVEL 2 LEVEL 3 LEVEL 4 
HF. MN SEC PH PH . PH PH 

1.S 40 51 7.85 7.97 8.01 8.03 
15 41) 56 7.92 7.95 8.0C 8.03 
15 41 1 8 • (\ 1 7.95 8.04 8.03 
15 41 6 7.92 7.95 7.97 8.03 
15 41 1 1 7.98 7.95 8.01 8.03 
15 41 16 7. 97 8. (' 2 8. c 1 8. {)3 
15 41 21 7.85 7.97 7.97 8.03 
15 41 26 7.97 7.95 7.99 8.C3 
15 U1 31 7.92 7. 96 7.99 8.03 
15 41. 36 7.97 7.99 0.00 8.03 
15 41 41 . 8. 02 7. 97 . 8.01 8.03 
15 41 46 7.96 7.97 7.99 8.03 
15 41 51 0.00 7.96 8. (11 8.03 
15 41 56 . 7.94 7. 97 0.00 8.03 
15 42 1 8. 12 7.95 7.99 8.03 
15 42 6 8.00 7.95 8.0C 8.03 
15 42 1 1 8.03 7. 97 7~99 8.03 

. 15 42 16 8.01 7.96 8. 01 8.04 
15 42 21 8. 05 7.98 7.99 8.03 
15 42 26 7.96 7. 94 0.00 8~03 
15 42 31 8.02 7.95 7.99 8.04 
15 42 36 7.98 7.93 8.00 8.05 
15 42 41 8.01 7.97 8.01. 8.03 
15 42 46 8. 06 7.95 8. c 1 8.03 
15 42 51 8.02 7.95 8.01 8.03 
15 U2 56 8. 02 7.94 a. o 1 8.05 
15 43 1 7.97 7.96 7.97 8.05 
15 43 6 8.00 7.96 8 .00 8.05 
15 43 1 1 7.94 7.95 8~00 8.03 
15 43 16 7.97 7.95 8. c 1 8.05 
15 U3 21 8.05 7.97 8. C1 8.05 
15 43 26 8.07 7.93 8. 01 8.03 
15 43 31 a.oo 7.95 7.99 8.05 
15 43 36 7.94 7.92 8.o1 8.05 
15 43 4 1 7.99 7. 97 8.01 8.03 
15 43 46 7.92 7.95 8. 01 8.05 
15 43 51 7.94 7.99 8.01 8.05 
15 43 56 7.99 7.96 8. 01 8 .03 
15 44 1 7.81 7.94 a.co 8.05 
15 44 6 7.98 7.98 8.o1 8.05 

A2-112 



TRAN SECT 29 

Til1E I. EV EL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

1 r; 44 , 1 7.95 7~97 8. 0 1 8 .04 
1 s 44 16 8.C2 7.92 8.o1 8.05 
15 44 21 7.95 7. 96 8.01 8.03 
15 44 26 7.98 7.95 8. 0 1 8.05 
15 44 31 8.02 7.90 8.01 8.05 
1 5 U4 36 8.02 7. 97 8. (j 1 8.03 
1 5 414 4 1 7.98 7.96 8. (11 8.04 
15 44 46 7.98 7.91 8. 0 1 8.03 
15 44 51 7.98 7. 97 8.01 8.03 
1 5 44 56 8.01 7.95 8. c 1 8.04 
1 5 45 1 8.00 7.95 8. (11 8.C3 
1 5 45 6 7.94 7.95 8. c, 8.04 
15 45 11 8.03 7.94 8.01 8.03 
1 5 45 16 7.99 7.96 8.01 8.0.3 
15 45 21 "7.93 7. 97 8.(11 8.04 
1 5 45 26 8.C2 7.91 8. 01 8.03 
15 45 31 7.94 7.97 8.01 8.04 
15 45 36 7.99 7.93 8. 01 8.04 
15 45 41 8.02 7.95 8.01 8.03 
1 5 45 46 7.97 7.92 8. 0 1 8.04 
15 45 51 8.01 7.96 8. C' 1 8.03 
1 5 45 56 8. 14 F3. 01 8. o 1 8.05 
15 46 1 7.99 7.93 8.01 8.05 
1 5 46 6 8. (\ u 7. 97 8. 01 8.03 
15 46 1 , 7.95 7.95 7.99 8.04 
1 5 46 16 8.00 7.95 8.o1 8.03 
15 tl6 21 7.97 a.co 8.01 8.04 
1 5 46 26 8. 1 "." 7.94 8. 0 1 8.03 
15 46 31 8.C1 7.95 8.C1 8.03 
15 46 36 7.96 7.95 8. 00 8.04 
1 5 46 41 8. (I 0 7. 89 8.C.1 8.03 
1 5 46 46 8.11 1. 97 8. 01 8.04 
15 46 51 7.95 7.95 7.99 8. C14 
1 5 46 56 a.cs 7.95 8. 01 8.04 
1 c, 47 1 7.95 8. 03 8. (' 1 ***** 1 5 47 6 7.98 7.95 a. o 1 ***** 15 47 11 7.98 7. 96 ***** ***** 
1 5 47 16 7. 97 7.95 ***** "'**** 
15 47 21 7.99 7.96 ***** ***** 
15 47 26 7.98 7.96 ***** ***** 

A2-113 



TRANSECT 29 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL U 

H~ MN SEC PH PH PH PH 

15 47 31 7.96 7. C? 5 ***** ***** 
1S 47 36 7.98 7.97 ***** ***** 
1 5 47 41 7.93 1. 94 ***** ***** 
15 47 46 7.96 ***** ***** ***** 
15 47 51 7.91 ***** ***** ***** 
1 5 47 56 1. 95 ***** ***** ***** 
1 5 48 , 7.99 ***** ••••• ***** 
15 48 6 7.95 ***** ***** ***** 

A2-114 



TRANSECT 30 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

15 46 31 ***** ***** ***** 8.06 
15 46 36 ***** ***** ***** 8.06 
1 5 46 41 ***** ***** 7.99 8.06 
15 46 46 ***** ***** 7.95 8.06 
15 46 51 ***** ***** 7.93 8.06 
15 46 56 ***** ***** 7.97 8.06 
15 47 1 ***** ***** 7.96 8.06 
15 47 6 ***** ***** 7.93 8.06 
15 47 1 1 ***** ***** 7.96 8.06 
15 47 16 ***** 7.92 7.97 8.05 
15 47 21 ***** 7.94 7. 96 8.06 
1 5 47 26 ***** 7.93 7.95 8.06 
15 47 31 ***** 7. 86 7.95 8. 06 
15 47 36 ***** 7. 84 7.95 8.06 
1 5 47 41 8.C6 7. 89 7.94 8.06 
15 47 46 7.95 7.86 7.94 8.06 
15 47 51 8.07 7.92 7.97 8.06 
15 47 56 8. 09 7.88 7.97 8.06 
15 48 1 8.02 7. 90 7.96 8.06 
15 48 6 7.86 7.89 7.95 8.06 
1 5 48 11 8.11 7.90 7.97 8.06 
15 48 16 7.99 7.87 7.96 8.05 
15 48 21 7.96 7. 87 7.98 8.05 
15 48 26 7.95 7.90 8.00 8.05 
15 48 31 8.03 1. 91 8 .oo 8.05 
15 48 36 8.09 7.92 8.00 8.05 
15 48 41 8.09 7. 95 8. 01 8.05 
15 48 46 7.97 7.93 8.C1 8.06 
1 5 48 51 7.98 7.95 8.00 8.06 
1 5 48 56 8.03 8.02 8.01 8.05 
, 5 49 1 8.06 1. 97 8.o1 8.05 
1 5 49 6 8.03 7.98 8.00 8.05 
1 5 49 11 7.99 7.97 8. (I 0 8.05 
15 49. 16 7.99 7.95 8.01 8.06 
1 5 49. 21 8.05 7.98 8. 01 8.05 
15 49 26 8.03 1. gs 8.03 8.05 
15 49 31 8.07 7. 96 8.CO 8.05 
15 49 3 6 8.00 7.95 7.99 8.06 
1 5 49 41 8.12 7.94 7.99 8.05 
15 49 46 8. 11 1. 96 8.02 8.03 

A2-115 



TRANSECT 30 

TIME LEVEL 1 LEVEL 2. ·LEVEL 3 ·LEVEL 4 
HF l'!N SEC PH PH PH PH 

15 49 51 7.97 1. 95 8.01 8.03 
1 5 4Q 56 7.96 7.96 7.99 8.03 
15 50 1 7.95 7.98 7.97 8.03 
15 5C 6 7.89 7.98 8. 01 8.03 
15 50 1 1 7.94 7.96 8.00 8.03 
15 5C 16 7.98 7.97 8.01 8.03 
15 50 21 8.0~ 1. 91 8.()1 8.03 
15 50 26 8.09 7.99 8 .c 1 8 •. 03 
15 50 31 8.0C 7.91 a.co 8.03 
15 5(. 36 1.91 7.95 8. 0 1 8.04 
15 51) 41. 7.95 7.95 8.00 8.04 
15 50 46 8.09 7.96 8 .co 8.04 
15 SC 51 8.06 8.00 a.co 8.04 
1 5 50 56 7.94 7.96 8.0(\ 8.04 
15 51 1 7.91 7~99 1.99 8.05 
15 51 6 7.94 7.97 8.00 8.04 
15 51 1 1 8.09 a.co 8.01 8.04 
15 51 16 8.10 7.97 8. 01 . 8.03 
15 51 21 8.00 7 .-96 8.00 8.03 
15 51 26 8.06 7. 97 8. CC· 8.04 
15 51 31 a.ca 7. 95 8.01 8.05 
15 51 36 8.12 8.00 e. o 1 8.03 
15 51 41 7.97 7.96 8. (' 0 8.04 
15 51 46 7.99 7. 97 8.01 . 8 .03 
15 51 51 7.99 8. C•1 8.C11 8.03 
15 si 56 8.03 8.C4 8.00 8.03 
15 52 1 7.97 .7. 95 7.99 8.03 
15 52 6 8 • C· 1 7.91 8. c 1 8.03 
15 52 1 1 . 8. 08 7.95 8.01 8.03 
15 52 16 8.02 7.99 8.00 8.C3 
15 52 21 8. 13 7.93 a.on 8.03 
15 52 26 7.87 7. 97 8. 01 8.03 
15 52 31 7.85 7.94 8.00 8.03 
15 52 36 7.94 7. 95 8.00 8.03 
15 52 41 8. c 1 . 7.96 8.00 8.03 
15 52 46 7.94 7.93 7.99 8.03 
15 52 51 .a.ca 7.95 8.00 8.03 
15 52 56 7.96 7.95 8.00 8.03 
15 53 1 7.98 7. 96 a.co 8.03 
15 53 6 . 7. 91 7.95 8. oc 8.03 

A2-116 



TRAN SECT 30 

T:ME LEVEL 1 LEVEL 2 LEVEL 3 lE VEL 4 

HF MN s:::c PH PH PH PH 

15 !'"13 1 1 8.CO 7.98 8. 0 1 8.03 
15 53 16 7.94 7. 99 8.01 8. ()3 

15 53 21 7.99 1. 96 8. I) 1 8.C3 
15 53 26 7.98 7.96 8.01 8.03 
15 53 31 7.97 7.95 7.99 8.03 
15 53 36 7.98 7.95 8.01 8.03 
15 53 41 7.96 7.97 8.01 8 .03 
15 53 46 7.95 7.95 7.99 8.03 
15 53 51 7.98 7.97 8. 01 8.03 
15 53 56 8.01 7.95 8.00 8.03 
15 54 1 8.09 8.(12 8 .oo 8.03 
15 54 6 7.96 7.99 8.00 8.03 
1 5 54 11 8.C1 8.02 8. 01 8.03 
15 54 16 7.95 7.93 8.01 8.03 
15 54 2, 8.01 8.00 8. 01 8.03 
15 54 26 8.10 7.94 8.01 8.03 
15 54 31 8.07 7.99 8.o1 8.03 
15 54 36 8., 2 7.95 8.01 8.03 
15 54 41 7.98 7. 97 8. 01 8.03 
15 54 46 8.09 7.93 8.01 8.03 
15 54 51 8.06 7.98 8.o1 8.03 
15 54 56 8.10 7.97 8.01 8.03 
1 5 55 1 7.96 7.95 8.0f\ 8.03 
15 55 6 7.98 7.94 7.99 8.03 
15 55 1 1 7.98 7.96 7.99 8.03 
15 55 16 7.98 7.95 8.00 8.03 
15 55 21 7.98 7.98 8. c 1 8.03 
15 55 26 8.C1 7.95 8.01 8.03 
15 55 31 8.01 7.96 8.00 8.03 
15 55 36 7.98 7.95 8.01 8.03 
15 55 41 8.00 7.97 8. c 1 8.03 
, 5 55 46 8.0G 7. 95 8.01 8.03 
1 5 55 51 8.08 7.98 8.00 8.03 
15 55 56 7.87 7.95 8.01 8.03 
1 5 56 1 7.99 7.98 8.00 8.03 
1 5 56 6 7.98 7.98 a.oc 8.03 
1 5 56 1 1 8.04 7.97 7 .99 8.03 
15 56 16 7.99 7.97 a.co 8.03 
15 56 21 7.99 7.98 8. 01 8.02 
15 56 26 8. 0 (I 7.97 8.01 8.03 

A2-117 



TRANSECT 30 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

15 56 3, 8 .oo . 7.98 8. 0, 8.02 
15 56 36 8. {' 2 7.96 8.00 8.02 
1 5 56 41 8.02 7.96 8. 0, 8.02 
15 56 46 8.01 7.97 8.01 8 .o 2 
15 56 51 7.96 7.97 . 8.0(' 8.03 
15 56 56 8.04 7.95 8.00 8.03 
15 57 , 7.98 7.95 8. 0, 8.03 
15 57 6 8.09 7.99 8.01 8.03 
15 57 1 1 7.98 7.97 8. 01 8.~03 
15 57 16 7.99 7.95 8.00 8.03 
15 57 21 7.99 7.98 8. () 1 8.03 
15 57 26 8.02 7.99 7.98 8.03 
15 57 31 7.95 7.95 7.99 8.01 
15 57 36 7.99 7.95 8.0C 8.03 
15 57 41 7.97 8.C1 7.99 8.03 
15 57 46 7.98 7.97 8 •. 01 8.03 
15 57 51 7.96 7.94 7.99 8.03 
15 57 56 7.97 7.92 8 .oo. 8.03 
15 58 1 7.98 7.97 s.oo 8.03 
15 58 6 8.04 7. 97 8.00 8.03 
15 58 1 1 7.97 7.99 8.00 8.03 
15 58 16 8 .o 5 7.96 7.99 8.03 
15 58 21 8.02 7.95 7.99 8.03 
15 58 26 7.91 7.97 7.99 8.02 
15 58 31 7.94 7.95 8. 00 8.02 
15 58 36 8.03 7.98 7.99 8.03 
15 58 41 7.95 7.96 7.99 8.03 
15 58 46 8. 02 7. 97 7.95 8.03 
15 58 51 8.04 7.98 0. o 1 8.03 
15 58 56 7.96 7. 96 8.00 8.03 
1 5 59 1 8.01 7. 95 8.00 8.03 
15 59 6 . 8. 03 7.99 0.00 8.03 
15 59 11 7.98 7.97 7.99 8.03 
15 59 16 8. (l c 7. 95 8 .oo 8.03 
15 59 21 7.98 7.95 7.99 B.03 
15 59 26 8.01 7.95 8.01 8.03 
15 59 31 8.07 7.96 7.99 8.03 
15 59 36 .·· 7. 9 3 7.95 s.oc 8.03 
15 59 IJ 1 7.97 7.95 7. 99 8.03 
15 59 46 7.91 7.95 8.00 8.03 

A2-118 



TRANSECT 3C 

'r::ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

1 ') 5q 5 1 7.95 7.98 8.01 8.03 
l s ~9 56 7.93 7.95 8. (, 0 8.03 
16 0 1 7.98 7.95 7.99 8.03 
1 6 0 6 7.94 7.95 7.99 8.02 
16 0 1 1 7.97 7. 96 7.99 8.03 

. 16 0 16 7.96 7.99 7.99 8.02 
16 0 21 7.96 7. 96 7 .99 8.03 
16 c 26 7.99 7. 99 8.0C' 8.03 
16 () 3 1 8.00 8.C1 8.CO 8.03 
16 c 36 8.0C 7. 97 7.99 8.03 
16 0 4 1 8.24 7.95 8. C1 . 8.03 
16 ("\ 46 8.03 7.97 7.99 8.03 
16 0 5 1 8.09 7.94 7.99 8.03 
1 6 0 56 8.05 7. 96 0. o 1 8.03 
16 1 1 7.98 7.97 7.98 8.03 
16 1 6 7.98 7. 97 7.99 8.03 
16 1 11 7.97 7.96 7.99 8.03 
16 1 16 8.07 7.94 8.01 8.03 
16 1 21 7.96 7.94 8.00 8.03 
16 1 26 7.99 7.98 7 .99 8.03 
16 1 31 8. c 5 7.95 8~00 8.03 
16 . 1 36 7.94 7.93 7.98 8.03 
16 . 1 41 7.94 7.93 7.99 8.03 
16 1 46 0.01 7.98 8. (' 0 8.03 
16 1 51 7.99 7. 94 8.01 8.03 
16 1 56 7.99 7.95 7.99 8.03 
16 2 1 7.93 7.95 7.99 8.03 
16 2 . 6 1.93 8. ('() 7.98 8.03 
16 2 11 7.98 7.95 8 .o (I 8.03 
16 2 16 7.93 1. 97 7. 98. 8.03 
16 2 21 7.97 7.95 a.co 8.03 
16 2 26 7.93 7. 98 . 7.96 8.03 
16 2 31 7.91 7. 96. a.oc 8.03 
16 2 36 7.97 7. 97 7.98 8.03 
16 2 41 7.96 7.95 7.99 8.03 
16 2 46 8.00 7. 95 7. 9 9 ***** 
16 2 51 7.97 7.95 7.99 ***** 
16 2 56 7.99 7.96 ***** ***** 
16 3 1 7.95 7.99 ***** ***** 
16 3 6 7.97 7. 97 ***** ***** 

A2-119 



TRANSECT 30 

'!'!ME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

16 3 1 1 8.01 7.94 ***** ***** 
16 3 1 6 7.97 7.95 ***** ***** 
16 3 21 8.01 7. 96. ***** ***** 
16 3 26 a.cs 7.93 ***** ***** 
16 3 31 8.19 ***** ***** ***** 
16 3 36 7.96 ***** ***** ***** 
16 3 41 7.98 *****· ***** ***** 
16 3 46 7.98 ***** ***** ***** 
16 3 51 8.00 ***** ***** ***** 

A2-120 



TRAN SECT 31 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

16 2,, 16 ***** ***** ***** 8.05 
16 20 21 ***** ***** ***** 8.03 
16 20 26 ***** ***** 7.97 8.06 
16 21) 31 ***** ***** 7.97 8.04 
16 20 36 ***** ***** 7. 97 8.05 
16 20 41 ***** ***** 7.97 8.05 
16 20 46 ***** ***** 7.96 8.04 
16 20 51 ***** ***** 7.95 8.05 
16 20 56 ***** ***** 7. 96 . 8.03 
16 21 1 ***** 7.94 7.94 8.05 
16 21 6 ***** 7. 96 7.95 8.03 
16 21 1 1 ***** 7.87 7.95 8.09 
16 21 16 ***** 1. 96 7.97 8.05 
16 21 21 ***** 7.94 7.98 8.03 
16 21 26 7. 97 7.95 7.99 8.03 
16 21 31 7.98 7.95 7.99 8.03 
16 21 36 8.04 7.94 7.99 8.03 
16 21 41 8. 12 7.94 8.01 8.04 
16 21 46 7.99 7. 97 8. 01 8.03 
16 21 51 0.oc 7. 97 8.02 8.03 
16 21 56 1. 97 7.95 8. 0 1 8.03 
16 22 1 8.02 7.91 7.99 8.03 

. 16 22 6 7.98 8. (10 7.99 8.03 
16 22 1 1 8.01 7.95 7.99 8.03 
16 22 16 7.94 7.97 7.96 8.03 
16 22 21 7.97 7. 91 8.01 8.03 
16 22 26 8.06 7.96 8.C2 8.03 
16 22 31 . 8. 08 7.96 8.01 8.03 
16 22 36 7.97 7.96 0. o 1 8.03 
16 22 4 1 8. G4 · 7.97 8.01 8.03 
16 22 46 7.98 7.96 8.03 8.03 
16 22 51 7.98 7.97 8.02 8.03 
16 22 56 8.07 7.95 7.98 8.03 
16 23 1 7.98 7.97 8.03 8.03 
16 23 6 7.99 7.98 8. {\ 2 8.03 
16 23 1 1 7.96 7. 96 8.03 8.03 
16 23 1 6 7.95 7.96 8. (I 2 8.03 
16 23 21 7.95 7. 96 8. 01 8.03 
16 23 26 7.98 A.CC 8.03 8.03 
16 23 31 8.(12 7. 96 8.03 8.03 

A2-121 



TRANSECT 31 

Tl ME ·LEVEL 1 LEVEL 2 LEVEL 3 LEVEL ~· 
HR MN SEC PH PH PH PH 

16 23 36 8.00 7.95 8.03 8.03 
16 23 41 8. OC· 7.98 8.03 8.03 
16 23 46 8.C2 7. 96 8.02 8.03 
16 23 51 8.01 7.98 8. 03 8.03 
16 23 56 ·8.01 7.98 8.03 8.03 
16 24 1 8.03 7.98 8. 03 8.03 
16 24 6 7.99 7. 95 8.04 8.02 
16 24 1 1 8.04 7.96 8.03 8.03 

. 16 24 16 8.02 7.95 8.09 8.03 
16 24 21 8.02 7.95 8.03 8.03 
16 24 26 7.98 7.96 8.03 6.03 
16 24 31 7.98 7. 99 8.04 8.03 
16 24 36 8.00 7.95 e. 02 8.03 
.16 24 41 7.98 7. 96 8.03 8.03 
16 24 46 7.97 7.95 . 8. 03 8.03 
16 24 51 8.02 7.95 8. 01 8.03 
16 24 5'6 B.00 7.95 B.03 8.03 
16 25 1 7.95 8.C3 8.03 8.03 
16 25 6 7.99 7.95 B.03 8.03 
16 25 1 1 a.ca 7.96 8 .02 8.03 
16 25 16 7.98 7. 96 JiLil. 8.03 
16 25 21 8.08 7. 96 8.03 
16 25 26 7.98 8. 01 8.03 
16 25 31 8.0(' 7.95 8.03 
16 25 36 8.07 7.94 8.03 
16 25 41 7.93 7.95 8.03 
16 25 46 8.08 7. 94 8.03 
16 25 51 7.97 7.96 8. 01 8.03 
16 25 56 8.01 7.95 8.01 8.03 
16 26 1 8.09 7.95 a. o 1 8.03 
16 26 6 7.97 8. 00 8.01 8.03 
16 26 1 1 7.99 7.98 8.C3 8.03 
16 26 16 7.98 7.99 8.C1 8.03 
16 26 21 8.04 8.00 8. 0 1 8.03 
16 26 26 8.06 7.99 a.oo 8.03 
16 26 31 8.07 7.99 8. c, 8.03 
16 26 36 8.05 7.98 8.04 8.03 
16 26 41 8.02 8. 00 a. o i 8.03 
16 26 46 8.03 7.99 8.01 8.03 
16 26 51 8.05 .7. 99 8 .o 1 8.02 
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TRANSECT 31 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PP 

16 26 56 8. (1 2 7.98 A.01 A.02 
1h 27 1 8. ('5 7.'19 8. 0 1 8.02 
16 27 6 8.02 8. 00 8.01 8.02 
16 27 1 1 8.03 8.00 8. 01 8.03 
16 27 16 8.03 1. 91 8 • f) 1 8.02 
16 27 21 8.02 7.98 0.oc 8.02 
16 27 26 8.03 7.96 8.01 8.03 
16 27 31 8.02 7 .• 96 8. 01 8.03 
16 27 36 8.03 7.97 7.99 8.03 
16 27 41 8.05 7. 95 8. c 2 8.03 
16 27 46 8.00 7.95 8.01 8.01 
16 21 51 7.99 1. 97 8.o1 8.03 
16 21 56 7.96 1. 91 8.01 8.03 
16 28 . 1 7.97 7. 96 8.o1 8.01 
16 28 6 7.96 8.00 8.02 8.03 
16 28 11 7.98 8. ('10 8. 01 . 8 .03 
16 28 16 7.97 7.98 8.07 8.03 
16 28 21 7.98 7.95 8. 01 8.03 
16 28 26 7.95 7. 95. 8.01 8 .02 
16 28 31 7.98 8.00 0.01 8~03 
16 28 36 8.01 7.95 8.01 8.08 
16 28 41 8.06 7.95 7.99 8.01 
16 28 46 8.03 7.96 8.02 8.01 
16 28 51 7.98 7. 93 7.98 8.02 
16 28 56 7.95 8.02 8.01 8.03 
16 2CJ 1 8.06 7. 94 8. 02 8.03 
16 29 6 8.C6 7.98 8.04 8.03 
16 29 1 1 7.94 7. 96 8. 0 1 8.03 
16 29 16 8.03 7. 95 8. 01 8.03 
16 29 21 7.98 7.94 8. 01 8.03 
16 29 26 7.96 7. 96 ·. 8. 01 8.03 
16 29 31 8. c. 7 7. 94 8.00 8.03 
16 29 36 7.95 7.93 8.00 8.03 
16 29 41 7.98 7. 96 8.01 8.03 
16 29 U6 8.09 1. 97 8.01 8.03 
16 29 51 7.93 7.99 8. 01 8. (13 
16 29 56 8.C7 7.99 8. (11 8.03 
16 30 1 8.04 0.c.o 8. 0 1 8.03 
16 30 6 8.06 8.01 8.07 8.03 
16 30 1 1 ·0.C3 a.cc 8.01 8.02 
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TRAN SECT 31 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

16 30 16 8.05 7.98 8. 02 8.01 
16 30 21 8.05 8.00 8.01 8.o1 
16 30 26 8. 02 8.00 8. 03 8.01 
16 30 31 8.04 8. c 1 8.01 8.01 
16 30 36 8.0C 1. 97 8 .03 8.01 
16 30 41· 8.02 7. 96 8.03 8.01 
16 30 46 8.0C 8.00 8.09 8.02 
16 30 51. . 8. 03 a.co 8.04 8.02 
16 3C 56 8.01 7.96 8. 03 8.02 
16 31 1 8.01 8.00 8.04 8.02 
16 31 6 8.00 7.95 8. 04 8.02 
16 31 11 8.00 7. 95 8.08 8.03 
16 31 16 8 • oc 7.99 8.04 8.03 
16 31 21 7.97 7. 97 8.04 8.03 
16 31 26 7.93 1. 95 a. 02 8.02 
16 31 31 7.96 7.95 8.03 8.02 
16 31 36 7.93 7. 96 8. 03 8.02 
16 31 41 7.96 7.95 8.03 8.02 
16 31 46 7.91 7. 95 8. 03 8.03 
16 31 51 7.97 7. 96 8.02 8.01 
16 31 56 7.94 7. 94 8. 0 1 8.02 
16 32 1 7.97 7.95 8.C1 8.02 
16 32 6. 7.98 7.95 8.03 8.01 
16 32 11 7.96 . 7. 96 0.01 8.03 
16 32 16 7.96 7.95 8. 03 8.03 
16 32 21 7.98 7.96 8. 01 8.02 
16 32 26 7.98 7.96 8. 01 8.03 
16 32 31 a.oo 7.99 8.02 8.03 
11) 32 36 7.98 7.98 8. 03 8.03 
16 32 41 8.02 7.95 7.99 8.03 
16 32 46 7.99 8.C1 8 .o, 8.03 
16 32 51 . 8. 02 7.95 8.01 8.03 
16 32 56 8. "c 7.95 8. 0, 8.03 
16 33 1 7.94 8.C2 a.as 8.03 
16 33 6 8.06 7.94 8. 0 1 8.03 
16 33 11 7.99 1.~s 8.01 8.03 
16 33 16 7.95 8.01 a.oo 8.03 
16 33 21 8.07 7.93 8.00 8.03 
16 33 26 7.98 7.95 . 7. 99 . 8.03 
16 33 31 7.97 8.00 7.99 8.03 
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TRANSECT 31 

TIME LEVEL 1 LEVEL 2 1 "E:V EL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

16 33 36 8.08 7.99 7.99 8.03 
16 33 41 7.98 7.98 7.99 8.03 
16 33 46 7.97 7.98 7.98 8.03 
16 33 51 8.06 7.98 7.99 8.03 
16 33 56 8.03 8.00 8.00 ***** 
16 34 1 8.01 8 • (\ 1 8. 01 ***** 
16 34 6 8.02 7.99 ***** ***** 
16 34 11 8. (14 8.00 ***** ***** 
16 34 16 8.04 8.01 ***** ***** 
16 34 21 8.00 8. I) 1 ***** ***** 
16 314 26 8.C3 8.00 ***** ***** 
16 34 31 7.99 7.99 ***** ***** 
16 34 36 8.02 7.97 ***** ***** 
16 34 41 a.01 ***** ***** ***** 
16 34 46 8. 0 2 ***** . ***** ***** 
16 34 51 8.03 ***** ***** ***** 
16 34 56 8.04 ***** ***** ***** 
16 35 1 7. 96 ***** ***** ***** 
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TRANSECT 32 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

17 4 26 ***** ***** ***** 8.03 
17 4 31 ***** ***** ***** 8.04 
17 4 36 ***** ***** 7.93 8.03 
17 4 41 ***** ***** 8. c 3 8.03 
17 4 46 ***** ***** 8.02 8.03 
17 4 51 ***** ***** a. 03 8.03 
17 4 56 ***** ***** 8.03 8.03 
17 5 1 ***** ***** 8. 02 8.03 
17 5 6 ***** ••••• 8.02 8.03 
17 5 1 1 ***** 7.98 8. 02 8.03 
17 5 16 ***** 1. 99 8.01 8.03 
17 5 21 ***** 7.99 8.01 8.03 
17 5 26 ***** 7.98 8.01 8 .03. 
17 5 31 ***** 7.98 8.03 8.03 

. 17 5 36 0.00 7. 99 8.02 8.04 
17 5 41 8.09 7. 99 8.03 8.04 
17 5 46 8.02 7. 96 8 .03 8.04 
17 5 51 8.03 8.00 8. 02 . 8.03 
17 s 56 8.04 8.00 8.02 8.03 
17 6 1 0.~4 7. 97 8.02 8.03 
17 6 6 8.03 8.01 8. 02 8.03 
17 6 11 . 8.02 7.99 8.02 8.03 
17 6 16 8.03 7.98 a.o 3 8.05 
17 6 21 8.03 7. 96 7.94 8.05 
17 6 26 8.02 7.98 . 8.04 .a.as 
17 6 31 8.02 7.99 8.05 a.OS 
17 6 36 8.03 1. 96 8.03 8.05 
17 6 41 8.02 7. 97 8.02 8.05 
17 6 46 8.05 8. 00 8.02 a.04 
17 6 51 a.cs .., • 97 8.02 8.03 
17 6 56 8.03 7. 97 8. 01 8.03 
17 7 1 8.04 7.96 a.02 . 8 .03 
17 7 6 8.01 7. 97 8. 0 2 8.03 
17 7 1 1 8.04 . 7. 98 8.01 8.03 
17 7 16 7.99 7.98 8.02 8.03 
17 7 21 8.02 7.99 8.04 8.03 
17 7 26 8.02 7.98 8. 0 2 8.03 
17 7 31 8.02 7. 97 8.02 8.03 
17 7 36 8.03 7. 95 0. o 1 a.03 
17 . 7 41 8.04 7. 96 8.01 8.03 
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· TFANS EC! 32 

TIME LEVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

17 7 46 8.04 7.95 8.02 8.03 
17 7 51 8.03 7.98 8 .o 2 8.03 
17 7 56 8.02 7.95 a.03 8.04 
17 8 1 8.01 7.93 8.02 8.03 
17 8 6 8.03 7.97 8.03 8.05 
17 8 11 7.99 7.98 a .o 1 8.05 
17 8 16 8.01 7. 96 7.98 a.03 
17 8 21 8.02 7.95 8.04 a.04 
17 8 26 8.05 7.96· 8.02 8.03 
17 8 31 8.05 7.96 a.03 8.05 
17 a 36 8.03 a.co 8.03 a.04 
17 8 41 8.02 7. 97 8.02 8.03 
17 8 46 a.01 1. 96 8.04 a.04 
17 ·8 51 7.99 7.96 a.01 8.04 

. 17 a 56 a.01 7.97 a.05 8.03 
17 9 1 0.00 7. 96 a. 05 a.03 
17 9 6 a.04 7.94 a.02 a.04 
17 9 11 8.00 7.95 a.03 a.05 
17 9 16 7.99 7.97 a.03 8.0S 
17 9 21 8.07 7.98 8.04 8.05 
17 9 26 7.99 7.99 a.03 a.OS 
17 9 31 a.cs 7.98 a.02 8.05 
17 9 36 a.co 7.97 8.02 8.04 
17 9 4.1 0.00 7.99 8.02 a.05 
17 9 46 a.03 7.97 8.02 a.OS 
17 9 51 7.98 7.96 8.0 3 a.05 
17 9 56 7.99 7.98 8.03 a.OS 
17 10 1 8.08 1. 95 8.04 8.05 
17 10 6 7.98 a. 00 8.02 8.05 
17 10 1 1 8 • (11 8.00 a. C 2 8.04 
17 1 (I 16 7.9a 7.96 7.95 8.04 
17 10 21 a.co 7.95 8. 07 8.04 
17 10 26 8.02 7.98 a.01 8.05 
17 10 31 8.02 7.96 a. 02 a.05 
17 10 36 a.C3 7.97 a.C3 8.05 
17 10 41 8.05 7.98 7.92 8.05 
17 10 46 7.99 7. 96 8.02 8.05 
17 10 51 7.96 a.oo a. o 3 8.05 
17 10 56 8.00 7.97 8. 01 8.04 
17 11 1 7.99 7.95 a.03 8.05 
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TRANSECT 32 
;r:'. 

·. : :-~~·: 

TIME LEVEL 1 ·LEVEL 2 3 
J-(1~1 .. _ · .. · 

LEVEL .·;. LEVEL 4 
HR MN SEC PH PH . PH PH 

17 11 6 8.02 7.99 8. 0 3 8.05 
17 11 11 8.(15 7.96 8.Cl 8.0~ 
17 11 16 8.02 7.95 8.0, 8.05 
17 11 21 8.00 a.co .a.02 8.05 
17 11 26 a.02 7.97 8.04 8.05 
17 11 31 7. 99 7.96 8.02· 8.04 
17 11 36 a.oc 7.96 8 .c 2 8.05 
17 11 41 8.03. 7.99 8.02 8.05 
17 11 46 8.02 7.96 8.C3 8.04 
17 11 51 7.99 7.96 8.('5 8.04 
17 11 56 8. 0(\ 7. 97 8.03 8.05 
17 12 l 7.98 7.95 8.04 8.03 
17 12 6 a.cc 7. 96 8 .03 8.04 
17 12 11 0.00 7.96 8.C3 8.03 
17 12 16 8.03 7.97 8.C3 8.04 
17 12 21 8.02 7. 96 8.02 8.03 
17 12 26 8.02 7.95 8.03 8.05 
17 12 31 8. C·5 7. 99 8.02 8.04 
17 12 36 8.00 8. ('2 B.05 8.05 
17 12 41 0.00 7.99 8.01 8.04 
17 12 46 8.00 7.96 8.0 3 8.05. 
17 12 51 7.99 7. 96 8.01 8.04 
17 12 56 7.99 7.97 0. 03 8.04 
17 13 1 8.02 7. 95 8.01 8.03 
17 13 6 a.or 8.01 8.01 8.04 
17 13 11 7.98 7.95 8.01 8.05 
17 13 16 8.C2 7. 91 8. c 1 8.05 
17 13 21 7.97 7.95 8.01 B.05 
17 13 26 A.02 .7.98 8.02 8.04 
17 13 31 8.0C 7.95 8.01 8 .03 
17 13 36 8.()0 7. 95 8.01 8.05 
17 13 41 ·8.02 7. 97 8.01 8.05 
17 13 46 7.99 7.95 8. 01 ·8.04 
17 13 51 8.01 7.95 8.01 8~05 
17 13 56 7.99 7.95 8.01 8.05 
17 14 1 7.98 7. 96 8.01 . ··.· 8.04 
17 14 6 8.02 7. 96 .8.01 8.03 
17 14 11 8.00 7.95 0.01 8.05 
17 14 16 7.98 7.98 a. o 1 8.05 
17 14 21 8. C2 7.97 8.C2 8.04 
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TRANSECT 32 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC· PH PH PH PH 

17 14 26 8.02 7.95 8.02 8 .05 
17 14 31 8.02· 7. 94 8.01 8.05 
17 14 36 8.01 7.99 8. 02 8.04 
17 14 41 7.98 8.05 8.01 8.03 
17 14 46 8.0<' 7.94 8. 0 1 8.03 
17 14 51 8.!'0 7. 97 8.01 8.05 
17 14 56 8.00 7. 96 8. 01 8.05 
17 15 1 8.C7 7.96 8.01 8.04 
17 15 6 8.12 7. 94. 8. 01 8.05 
17 15 11 8.00 7. 95 8.03 8.04 
17 15 16 7.99 7 .96 0. c 1 8.C4 
17 15 21 8.03 7.94 8.01 8.03 
17 15 26 7.99 7.92 8.o1 8.03 
17 15 31 8.02 7 .97 8.01 8.05 
17 15 36 8.02 7. 96 8.(11. 8.04 
17 15 41 7.99 7.96 8.02 8.05 
17 15 46. 8.01 7.96 8.0 2 A.05 
17 15 51 7.98 1. 95 8.02 8.03 
17 15 56 7.99 7.96 . 8.o1 8.03 
17 16 1 e.oc 7.95 8.01 8.03 
17 16 6 7.99 7.95 8. 02 8.03 
17 16 11 8.02 7.95 8.02 8.03 
17 16 16 8.03 7. 96 8.03 8.03 
17 16 21 8.03 ·1.95 8.02 8.03 
17 16 26 8.01 7 ~ 97 8. 01 8.03 
17 16 31 8. 00 7. 95 8. I) 1 8.03 
17 16 36 7.95 7.94 8.02 8.03 
17 16 41 8.0C 7.95 8.02 8 .o 3 
17 16 46 8.02 8.02 8.02 8.03 
17 16 51 7.98 8.01 8.02 8.03 
17 16 56 7.99 8. 00 8.0 2 8.03 
17 17 1 8.00 1. 96 8.02 8.03 
17 17 6 7. 98 . 7.98 8. 02 8.03 
17 17 11 7.99 8. 10 8~02 8.03 
17 17 16 a.cs 8.13 0. o 1 8.03 
17 17 21 8.01 8.03 8.02 8.03 
17 17 26 8 .• 01 7. 90 8. 02 8.03 
17 17 31 . 7 ~ 96 7. 96 8.C2 8.03 
17 17 36 8.21 7. 99 8. 01 8.03 
17 17 41 8.21 7.97 a.02 8.03 
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TB ANS ECT 32 

. TIME . LEV FL 1 LEV FL 2 LEVEL 3 LEVEL 4 

ll F MN SEC PH PH PH PH 

17 17 46 8. 11 7. 95 8.01 8.03 
17 17 51 7.98 7.96 8. () 2 8.03 
17 17 56 . 8.04 7.97 8.02 8.03 
17 18 1 7.99 7. 97 8 .02 8.C3 
17 18 6 8•04 7. 93 8.C2 8.03 
17 18 11 7.95 7.96 8. c 2 8.03 
17 18 16 8.01 8.03 8.01 e.C3 
17 18 21 7 .• 98 7.92 8.03 8.03 
17 18 26 8.00 7.91 8.C3 ***** 
17 18 31 7.94 7. 93 8 .o 1 ****"' 
17 18 36 8.01 7.97 ***** ***** 
17 18 41 8.16 7. 96 ***** ***** 
17 18 46 7.88 7.99 ***** ***** 
.17 18 51 7.95 7. 96 ***** ***** 
17 18 56 7.92 7.95 ***** ***** 

. 17 19 1 8. OC• 7.95 ***** ***** 
17 19 6 8.01 7.99 ***** ***** 
17 19 11 8.03 ***** ***** ***** 
17 19 16. 8. 01) ***** . ****ii: ***** 
17 19 21 7.97 ***** ***** "'**** 
17 19 26 7.98 ***** llcll<**fa ***** 
17 19 31 8.01 ***** ***** ***** 
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TRANSECT 33 

'!':P1E LEVEL 1 I.EV EL 2 lEVEL 3 LEVEL 4 
HR l1 N SEC PH PH PH PH 

17 45 6 ••••• ***** ***** 8.05 
17 45 1 1 ••••• ***** ***** 8.C3 
17 45 1 6 ***** ***** 8. (\, 8.03 
17 45 21 ***** ***** 8.01 8.04 
17 45 26 ***** ***** 7.99 8.03 
17 45 31 ***** *****. 8.01 8.04 
17 45 36 ***** ***** 8. 0, 8.03 
17 45 41 ***** ***** 8.01 8.03 
17 45 46 ***** ***** 8. 01 8.03 
17 LIS 51 ***** 8.C1 8.01 8.03 
17 45 56 ***** 1. 94 8.02 . . a .03 
17 46 1 ***** 8. 03 8.03 8.03 
17 46 6 ***** 8.01 8.03 8.03 
17 46 1 1 ***** 7.94 8.01 8. 0 3 
17 46 16 8.11 7. 95 a. 02 8.03 
17 46 21 8.07 7. 94 8.01 8.03 
17 46 26 7.98 7.95 8.c1 8.03 
17 46 31 8.11 7.95 8.01 8.03 
17 46 36 8.00 1. 94 8. 0 1 8.03 
17 46 LI 1 8.09 7.95 7.99 8.03 
17 46 46 8.09 7.95 7.99 a~03 
17 46 51 a.ca 7.94 8.01 8.03 
17 46 56 a.cs 7.91 8.o1 8.03 

. 17 47 1 8.02 7. 95 8.02 8.03 
17 47 6 8.C2 7.95 8. c 1 8.03 
17 47 1 1 8.03 7.98 8.03 8.03 
17 47 16 . 8 .03 0.c2 8. 01 8.03 
17 47 21 8.00 7. 97 8.03 8.03 
17 47 26 8.02 7.98 8 .02 8.03 
17 47 31 7.96 0.r3 8.02 8.03 
17 47 36 8.02 1. 95. 8. 02 8.03 
17 47 41 8.05 8.14 8.02 8.03 
17 47 46 7.96 8.05 8. 0 2 ***** 
17 48 51 8.09 7.95 8.02 8.04 
17 48 56 8.G9 7.95 ***** ***** 
17 49 1 8.09 7.93 7.98 ***** 
17 49 6 8. 1 (I 7. 95 ***** ***** 
17 49 11 7.99 7.94 ***** ***** 
17 49 16 a.c1 7.95 ***** ***** 
17 49 21 8.07 7.94 ***** ***** 
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TRANSECT 33 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
P. R MN SIC PH PH PH PH 

17 49 26 7.99 7.92 ****·* •**** 
17 49 31 8 .13 ***** ••••• ••••• 
17 49 36 8.00 8.C2 ***** ***** 
17 49 41 7.96 ' ***** ***** ***** 
17 49 46 7.99 ***** ***** ***** 
17 49 51 7.98 ***** ***** ***** 
17 49 56 ••••• ••••• ***** ***** 
17 50 1 8.06 ••••• ***** ***** 
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TRANSECT 34 

'IIME LEV El 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH ·PH PH 

17 55 6 ***** ***** ••••• 8.06 
17 55 1 1 ***** ***** ***** 8.06 
17 55 16 ***** ***** 7.99 8.06 
17 55 21 ••••• ••••• 7.99 8.06 
17 55 26 ***** ***** 7.99 8.06 
17 55 31 ·***** ***** 8.01 8.06 
17 55 36 ***** ***** 8.02 8.06 
17 55 41 ***** ***** 8.00 8.05 
17 55 46 ***** ***** 8. 0 0 8.05 
17 55 51 ***·** 7.93 7.99 8.05 
17 55 56 ***** 7.95 7.99 8.05 
17 56 ., ***** 7.90 7.99 8.05 
17 56 6 ••••• 7.9U 7.99 8.05 
17 56 1 1 ***** 7.94 7.99 0.05· 
17 56 16 a.cs 7.95 8. 01 8.05 
17 56 21 8.04 7. 95 . 7.99 8.06 
17 56 26 8.03 7. 95 7 .99 8.06 
17 56 31 8.C:5 7.95 8.G1 8.05 
17 56 36 8.C6 7.91 7.99 8.05 
17 56 41 8.05 7.94 7.99 8.05 
17 56 46 8.04 7.96 7. 95 8.05 
17 56 51 8. ('3 7.92 7.98 8.05 
17 56 56 8.05 7.94 8. 01 8.05 
17 57 1 . 8 .03 1. 91 8.01 8.05 
17 57 6 8.04 7.95 8.o1 8 .05 
17 57 1 1 a.oc 7.96 8.03 8.04 
17 57 16 8.02 7. 97 0. o 2 8.04 
17 57 21 8.01 7.96 8.C2 8.04 
17 57 26 7.99 7.95 8. (' 1 8 •. 03 
17 57 31 7.97 7.94 8 .C·2 8.03 
17 57 36 8.01 7.98 8. c 1 8.03 
17 57 41 7.99 1. 96 8.01 8.03 
17 57 46 7.99 7.95 8. 01 8.03 
17 57 5 1 8.01 7.96 8.03 8.03 
17 57 56 8.02 7.96 8. c 1 8.03 
17 58 1 8.01 7. 96 8.C1 8.03 
17 58 6 8.C3 7. 96 8. 02 8.03 
17 58 11 8.02 7.97 8.01 8 .03 
17 58 16 a.oo 7.95 8. 01 8.03 
17 58 21 8.05 7.97 8. r.2 8.03 
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TRANSECT 34 

'IIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

17 58 26 8 ~ O:? 7.95 8.01 8.03 
17 58 31 8.03 7. 92 8. 01 8.03 
17 58 36 8 • (11 7.98 8.02 8.03 
17 58 41 ~.C3 7.95 8. 03 8.03 
17 58 46 8.01 7.95 8.02 8.03 
17 58 51 7.99 7.98 7.98 8. () 3 
17 58 56 8 • 1 (I 7. 95 8.02 8.03 
17 59 1 8.05 7. 96 8. 01 8.03 
17 59 6 .7.98 7.99 8.02 8.01 
17 59 1 1 ·. 7 .99 7.96 8.02 8.03 

. 17 59 16 8.03 7.95 8.C3 8.03 
17 59 21 7.99 7 ~ 96 8. c 2 8.02 
17 59 26 7.97 7.94 8.03 8.03 
17 59 31 8.04 7.96 . 8. 03. 8.02 
17 59 36 8 • !'.11 7.98 8. 01 8.02 
17 59 41 7.97 7.98 8.03 8.03 
17 59 46 8.00 7.95 8.02 8.02 
1 7 59 51 8.03 7.98 8.06 8.02 
17 59 56 7.98 7.98 8.03 8.03 
18 0 , 8.f)C· 7. 89 8.03 8.02 
18 0 6 8.04 7.94 8.C1 8 .(12 
18 (I 1 1 8.01 7.97 8.02 8.03 
18 0 16 7.97 7.94 8.01 8.03 
18 ('I 21 7.99 7. 95 8. 01 8. (13 -
18 0 26 7.99 7.98 8. 01 8.02 
18 0 31 7.97 7. 95 8. 02 8.03 
18 0 36 8.00 7.95 8.01 8.03 
18 0 41 8.03 7.99 8. ct 8.01 
18 0 46 7.98 7.93 8.02 8.03 
18 . 0 51 8 • (12 7.95 e. c 1 8.03 
18 0 56 8.01 7.97 8. c 1. 8.02 
18 , 1 7.95 7.95 8. c 1 8.03 
18 1 6. .. 8. 01 7.95 8.C1 8.02 
18 1 1 1 8.01 7.98 8. c 1 8.03 
18 1 16 7.96 7.98 . 8 .C3 8.01 
18 1 21 7.98 7.95 8. 03 8.03 
18 1 26 8.03 7.96 8.01 8.02 
18 1 31 7.99 7.99 8. 01 8.01 
18 1 36 7.99 7.95 8. (11 8.03 
18 , 41 8.04 7.98 8. 01. 8. 01. 
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TRAN SECT 34 

THIE LEVEL 1 LEVEL 2 LEVEL 3 LE VE.L 4 
HF HN SEC PH PH PH PH 

18 1 46 7.99 7.98 8. 01 8.01 
18 1 51 7.99 7.93 8.01 8.02 
18 1 56 8.(13 7.95 A.C'•2 8.01 
18 2 1 8.03 7.95 8.01 8.01 
18 2 6 7.99 7.98 8. 01 8.01 
18 2 11 8.03 7.95 8.03 8.03 
18 2 16 8.05 7.97 8. 0 1 8.03 
18 2 2 1 7.99 7. 97 7.95 8.01 
18 2 26 7.99 7.96 8. 01 8.03 
18 2 3 1 8.02 7.94 8.C1 8.01 
18 2 36 8.C1 7.95 6. 01 8.02 
18 2 41 7.98 7.97 8.01 8.01 
18 2 46 8.03· 7.94 8. 01 8.03 
18 2 51 8.02 7. 94 8.C1 8.02 
18 2 56 7.98 7.98 8. 01 8.01 
18 3 1 8.00 7.95 8.03 8.03 
18 3 6 8.03 7. 97 0.01 8.01 
18 3 11 7.97 7. 97 8.01 8.02 
18 . 3 16 7.97 7. 97 8. 0 1 8.03 
18 3 21 8.05 7.95 8.01 8.03 
18 3 26 8.00 7.95 8. 0 1 8.02 
18 3 31 7.99 7.97 8.01 8.03 
18 3 36 a.co 7.95 7.98 8.02 
18 3 41 8.02 7.93 8.01 8.02 
18 3 46 7.95 7. 97 . 8.02 8.03 
18 3 51 7.98 7. gu 8.C2 8.03 
18 3 56 8.04 7.95 8. 0 2 . 8.02 
18 4 1 8.00 7.97 8.01 8.02 
18 4 6 7.96 7. 97 8. 01 8.C2 
18 4 1 1 8.01 7.97 8.01 8.03 
18 4 16 8.01 7.97 8 .o l 8.03 
18 4 21 7.96 7.95 8~01 8.03 
18 4 26 7.99 7.96 8. 0, 8.03 
18 4 3 1 8 .o 3 7.97 8.(11 8.C3 
18 4 36 7.97 1. 96 8 .oo 8.03 
18 4 41 7.99 7.97 8.01 8.03 
18 4 46 8.03 7.98 8. c 1 8.03 
18 4 51 7.97 7.95 8.01 8.03 
18 4 56 8.C1 7.97 8. c 1 8.02 
18 5 1 8.03 7.97 8.01 8.02 
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TRANSECT 34 

'!'!ME . LEVEL 1 LEV EL 2 LEVEL 3 LEVEL 4 
HR MN S :EC PH PH PH PH 

18 . 5 6 7.98 7.98 8.ClO . 8 .02 
18 5 11 7.99 7. 97 8. f'.11 8.02 
18 5 16 8.03 7.96 e. C1 8.01 
18 5 21 8 .02. 7. 97 B. 01 8.01 
18 5 26 8.02 7.97 8.01 8.02 
18 5 31 8.02 7.97 8. 01 8.C2 
18 5 36 8.03 7.96 7.97 8.01 
18 5 41 8.C3 7. 96 8. 0 2 8.02 
18 5 46 7.99 7.95 B.01 8.02 
18 5 51 8.02 7.96 8.o1 . 8. 03 
18 5 56 8. C• 1 7.94 8.01 8.03 
18 . 6 , 7.98 7. 95 a. o 1 8.03 
18 6 6 7. 98 7. 95 8.01 8.03 
18 6 1 1 7.98 7.93 8. (' 2 8.03 
18 6. 16 7. 96 7.95 8.02 8.03 
18 6 21 7.99 7. 96 8 .o 2 8.03 
18 6 26 . 7. 98 7.96 8.03 8.03 
18 6 31 7.97 7.92 8 .o 2 8.03 
18 6 36 a.co 7.98· 8.03. 8.03 
18 6 41 . 7.98 7.95 8. 01 8.03 
18 6 46 7.98 7.95 . 8. c 1 8.03 
18 6 51 7.98 7.94 8. 0.2. 8.03 
18 6 56 7.96 7.95 8.01 8.03 
18 1 1 7.99 7. 95 8.00 8.02 
18 1 6 8.0C 7.92 . 8.01 a.02 
18 7 11 7.98 7.93 8.03 8.02 
18 7 16 a.co 7.93 8. (11 0.01 
18 7 21 a.cc 7.95 8. 0 1 . a .02 
18 7 26. 8.0C 7 •. 95 8.01 8.03 
18 7 31 8. 01 7.96 7,99 8.03 
18 7 36 ·8.01 1. 97 8.01 8.03 
18 7 41 a.oc 7.95 7.99 8.03 
18 7 46 8.00 1. 91 8.02 8.03 
18 7 51 8.02 . 7. 94 8. 02 8.03 
18 7 56 8.01 1. 97 8.03 8.03 
18 8 1 8~C.2 7. 95 a.02 8.03 
18 8 6 8.02 1. 96 a.01 8.03 
18 8 11 7.99 1. 96 8 .o 2 8.03 
18 8 16 8.01 7.95 8.01 8.03 
18 8 21 7.98 7.95 8. 01 8~02 
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.TRAN SECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

18 8 26 7.97 7.~5 8. (\ 2 8.01 
18 8 31 7.99 7.95 8. 0 1 8.02 
18 8 36 7.98 7. 95 8.01 8.03 
18 8 41 7.97 7.96 8. 0 1 8.03 
18 8 46 7.98 7.96 . a. 03 8.02 
18 8 51 8.00 7.95 8. c 1 8.03 
18 8 56 7.99 7. 95 8.07 8.02 
18 9 1 8.02 7.95 8.02 8.02 
18 9 6 8.0C 7.94 8.03 8.03 
18 ·9 11 8.01 7.95 8.03 8.03 
18 9 16 8.02 7.95 8.C2 8.03 
18 9 21 8.04 7.96 8.C 2 8.03 
18 9 26 7.99 1.95 8 .oo 8.02 
18 9 31 7.97 7.91 8. 0 1 8.02 
18 9 36 7.98 7.95 8.01 8.02 
18 9 41 7.98 7.94 8. 0 1 8.03 
18 9 46 8.01 7.96 8.00 8.03 
1 8 9 51 8.01 7.95 8. 0 1 8.03 
18 9 56 7.99 7.95 8.01 8.03 
18 10 1 . 7 .98 7.95 8.0 1 8.03 
18 10 6 8.00 7.96 8.01 8.03 
18 1C 1 1 0.00 7.95 8. c 1 8.03 
18 10 16 8.02 7.95 8.01 8.03 
18 10 21 8.01 7. 96 8. c 1 8.03 
18 1(1 26 8.02 7.96 a.oo 8.03 
18 10 31 7.99 7.95 8. I) 1 8.03 
18 1 (' 36 7.99 7.94 8.01 8.02 
18 10 41 7.99 7.92 8.o1 8.02 
18 11) 46 7.98 7.91 8. (11 8.01 
18 10 51 7.97 7. 97 8. (11 8.02 
18 10 56 8.0(' 7.96 8.C2 8.03 
18 11 1 8 .0(' 7.96 0. 03 8.03 
18 11 6 7.98 7. 96 8.02 8.02 
18 11 1 1 8.0(1 7.97 8. t) 3 8.03 
18 11 16 8.02 1. 95 8.03 8.03 
18 11 21 0.c2 7.96 8.02 ·0.03 
18 1 1 26 8.01 7. 96 . 8.02 8.02 
18 11 31 0.02 1.91 8. 01 8.02 
18 1 1 36 8.03 7.95 8.01 8.01 
18 11 41 7.99 7.95 7. 99 6.02 
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TFAN SECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HP MN· SEC PH PH PH PH 

18 11 46 8.00 7.95 8. 00 8.03 
18 1 1 51 7.98 7.95 8.01 8.03 
18 11 56 7.96 7.95 7.99 8.02 
18 12 1 7.98 7.97 8.01 8.02 
18 12 6 7.98 7.95 8.01 8.01 
18 12 1 1 7.99 7.95 7.99 8.03 
18 12 1 6 8.01 7.96 . 8. c 1 8.03 
18 12 21 8.02 7.96 8.00 8.03 
18 12 26 8.02 7.94 8. 01 8.03 
18 12 31 7.99 7.95 8.01 8.03 
18 12 36 7.99 7. 96 8. 0 1 8.01 
18 1:2 41 8.00 7.95 8.02 8.01 
18 12 46 7.99 7. 96 8.0 2 8.02 
18 12 51 0.oc 7.94 8.01 8.C2 
18 12 56 7.98 7.98 7.99 8.02 
18 13 1 8.00 7. 96 8.02 8.01 
18 1 3 6 7.99 7.97 0. 03 8.01 
18 13 11 8.00 7. 97 8.03 8.02 
18 13 16 8. c (' 7.95 8.C 2 8.02 
1 f3 13 2 1 8.02 1. 97 8. ':·3 8.02 
18 1 3 26 8.03 7.94 0. 02 8.01 
18 13 31 8.02 7.95 8.01 8.01 
18 1 3 36 7.99 7.95 0. 02 8.01 
18 13 41 8.01 7. 95 8.03 0.01 
18 13 46 8.02 7.92 8 .~3 8.01 
18 13 51 7. 9.9 7.95 8.02 8.01 
18 13 56 .8.02 7. 96 8. 03 8.01 
18 14 1 7.97 7.95 8.03 8.01 

. 18 14 6 7.98 7.96 8. 03 8.01 
18 14 1 1 7.99 7. 94 8.03 8.02 
18 14 1 6 8.02 7.95 8. 02 .. 8.01 
18 14 21 7.99 7.95 . 8. 01 8.01 
18 1 4 26 8.01 7.98 8. 01 8.01 
18 14 31 8.0C 7.96 8.01 8.01 
18 14 36 7.98 7. 96 8. 0 i 8.00 
18 14 41 7.99 7.95 8.01 8.01 
18 14 46 7.93 1. 97 a. o 1 8.01 
18 14 51 8.04 7.95 8.02 8.01 
18 14 56 8.03 7. 95 8. 03 a.co 
18 15 1 8.04 7. 97 0.02. 8~01 
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TRANSECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

18 15 6 8.04 8.04 8.02 8.01 
18 15 1 1 8.08 7.97 8.01 8.01 
18 15 16 8.05 1. 97 8. 01 8.01 
18 15 21 7.98 7.96 8.01 8.00 
18 15 26 8.05 7. 97. 8. 0 2 8.01 
18 15 31 8.06 1. 96 8.02 8.01 
18 15 36 8.0(1 7. 97 8. 02 . 8. 01 
18 15 41 8.01 7.96 8.03 8.01 
18 15 46 7.99 1. 97 8 .o 3 8.01 
18 15 51 8.05 . 7. 96 8.02 8.01 
18 1 5 56 8.06 8.02 8. f, 1 8.01 
18 16 1 8.03 7.99 8.01 8.01 
18 1 6 6 8.06 7.95 0. o 1 8.01 
18 16 1 1 .8 .06 7.96 8.01 8.00 
18 16 1 6 8.05 7.95 8. 01 8.01 
18 16 21 . 8. 02 7. 96 8.01 8.01 
18 16 26 8.01 7.96 8. 01 8.01 
18 16 31 7.98 7.98 8.01 8.02 
18 16 36 8.01 7.98 8. 01 8.02 
18 16 41 8.02 8.G2 8.01 8.03 
18 16 46 8. (16 7.99 8. 01 8.03 
18 16 51 8.07 7.95 8.01 8.03 
18 16 56 8. (:4 7.94 8. 0 1 8.03 
18 17 1 8. (14 7.94 8.01 8.03 
18 17 6 8 .1)5 7. 99 8. 01 8.03 
18 17 .11 8.04 7.99 8. I) 1 8.02 
18 17 16 8.02 7.99 8. 01 8.01 
18 17 21 8.02 7.95 8.00 8.03 
18 17 26 8. 11 7.98 8. 01 8.01 
18 17 31 8.1C 7.96 8.01 0.03 
18 17 36 8.09 8. C(I e. c 1 8.02 
18 17 41 8.09 7.98 8.01 8.01 
18 17 46 8.10 7.99 8. 0 1 8.01 
18 17 51 8. 1 c 7.96 8.01 8.01 
18 17 56 8.C9 7.99 a. o 1 8.03 
18 18 1 8.12 7.99 8.01 8.01 
18 18 6 8.10 7.92 8. 01 8.01 
18 18 1 1 8.01 7.93 8.01 8.00 
18 18 16 8.03 7.98 8.01 8.01 
18 18 21 7.97 7.96 8.02 8.01 
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TRANSECT 34 

TIME LEVEL 1 LEVEL .... lEVEL 3 LEVEL 4 ,/.. 

HR MN SEC PH PH PH PH 

18 18 26 7.95 7. 91 8.03 8.01 
18 18 31 8.00 7.96 8. c 1 8.01 
18 18 36 8.06 7.93 8.01 8.01 
18 18 41 8.04 . 1. 91 8. 0 1 8.01 
18 18 46 8.02 1. 97 8.01 8 • () 1 
18 18 51 7.98 7.98 8. I) 1 8.CJ 
18 18 56 7.98 7. 94 8.01 8.01 
18 19 1 8.C4 7.91 8. 0 1 8.01 
18 19 6 8.04 7.98 8.01 8.01 
18 19 1 1 7.98 7.9? 8. 01 0.00 
18 19 16 7.99 8.C1 8.01 8.00 
18 19 21 7.98 7.95 8. 01 8.01 
18 19 26 8.02 7.95 8.02 8.01 
18 19 31 8. C6 · 7.96 8. 0 2 8.01 
18 19 36 8.0C 7. 97 8.02 8.03 
18 19 41 7.98 7.95 8. (j 2 8. I) 1 
18 19 46 7.98 7.97 8.01 8.01 
18 19 51 8.0C 7.95 8. c 1 0.00 
18 19 56 8. r: 6 7.95 8.C1 8.01 
18 2 (' 1 8. C·6 7.95 8. c 1 8.02 
18 20 6 8.01 7.93 8.01 8.01 . 
18 20 11 7.96 7. 92 a. o 1 8 .. 01 
18 20 16 7.97 7.92 8. (11 8 .1)0 
18 20 21 7.98 7.97 8. 01 8.01 
18 20 26 7 .. 98 7.96 8.01 8.o1 
18 20 31 8.01 7.96 8. 01 8.01 
18 20 36 8.02 7.95 8.01 8.01 
18 20 41 8.03 7.95 0. o 1 8.01· 
18 20 46 8. 03 7.98 . 8. 01 8.00 
18 20 51 8.01 8.C1 8. (I 1 8.01 
18 20 56 7.96 8.C1 8.01 8.02 
18 21 1 8.0C 7.95 8. 0 1 8.01 
18 21 6 8.08 7.90 8.01 8.01 
18 21 1 1 8.C6 7.95 8. 01 8.00 
18 21 16 8. c 1 7.98 8.01 8.01 
18 21 21 8 • (\ 1 7.95 8.0 2 8.02 
18 21 26 7.94 7.94 8.01 8.01 
18 21 31 8. G2 7. 95 8. 0 1 8.01 
18 21 36 8.07 1. 94 8.C1 8.01 
18 21 41 8.02 7.98 8. 01 8~01 
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TRANSECT 34 

TIME LEV El 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

18 21 46 7.98 7.99 8. I} 1 8.01 
18 21 51 7.96 7.94 8.01 8.01 
18 21 56 7.99 1. 95 8. 0 1 8.00 
18 22 1 0.ou 7.91 8.01 8.00 
18 22 6 8.05 7.99 8. 0 1 8.(10 
18 22 11 8.0C 7.95 0.01 8.01 
18 22 16 7.93 7.96 8. 01 8.01 
18 22 2 1 7.99 7.95 8.01 8.01 
18 22 26 8.04 7.93 8. 01 8.01 
18 22 31 8.06 1. 93 8.01 8.01 
18 22 36 8.07 7.88 a. o 1 8.01 
18 22 41 8.05 7.93 8. (11 8.01 
18 22 46 8.C7 7. 93 8. 0 1 8.02 
18 22 51 8.04 7.93 8.01 8.02 
18 22 56 8. (16 7.93 8. 01 8.01 
18 23 1 8.03 1. 96 6.01 6.01 
18 23 6 7.99 1. 96 8. c 1 8.01 
18 23 1 1 7.98 1.91 0.01 8.00 
18 23 1 6 7.95 7.95 8. 01 8.01 
18 23 21 7.95 7.97 8.01 8.01 
18 23 26 . 7. 93 7. 97 8. 0 3 8.01 
18 23 31 7.98 7.98 8.03 8.01 
18 23 36 7.97 7.97 8. 02 8.01 
18 23 41 0.oc 7.98 . 8.')2 8.00 
18 23 46 8. (\ 1 7.97 8. (\ 3 8.01 
18 23 51 8.04 7.95 8.04 8.01 
18 23 56 8.05 7.93 8. c 3 8.01 
18 24 1 8.05 7.93 8.02 8.01 
18 24 6 8.01 7.97 . 8. 0 3 8.01 
18 24 11 7.97 7.99 8.02 8.00 
18 24 16 7.94 7.95 8. 03 8.01 
18 24 21 7.98 7.96 8.04 8.02 
18 24 26 8.04 7.95 8. 03 8.02 
18 24 31 8.04 7.95 8.02 8.01 
18 24 36 8.03 7.95 8. 02 8.01 
18 24 4 1 7.97 7.98 8.02 8.02 
18 24 46 7.96 7.95 8.04 8.01 
18 24 51 7.98 7.95 8.04 8.03 
18 24 56 8.05 7.92 8.03 8.03 
18 25 1 8.05 7.92 8.02 8.03 
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TRANSECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 

HR MN SEC. PH PH PH PH 

18 25 6 8.02 7.96 8. C·2 8.03 
18 25 11 7.97 7. 97 8. c 2 8.03 
18 25 16 7.93 7.94 8.C4 8.04 
18 25 21 7.98 7.93 8. C4 8.03 
18 25 26 8.03 7.89 8.03 8.03 
18 25 31 8.04 7.94 8. 0 2 8.03 
18 25 36 8.01 7.96 8.02 8.03 
18 25 41 7.95 7.96 8 ~ 03 8~03 

18 25 46 7.92 7.95 8.04 8.03 
18 25 51 8.00 7. 95 8.G3 8.03 
18 25 56 8.06 7.88 8.03 8.03 
18 26 1 8.02 7.97 8. 02 8.03 
18 26 6 7.99 7. 97 8.02 8.03 
18 26 1 1 7.98 7.98 8.03 8.03 

. 18 26 16 . ·. 7. 96 7.96 8.04 8.03 
18 26 21 8.05 7.95 8.04 8.03 
18 26 26 8.06 7.91 8 •. 03 8.03 
18 26 31 8.02 7.96 8. C2 8.03 
18 26 36 8.00 7.97 8.02 8.03 
18 26 41 7.96 7. 96 8. (l 3 8.03 
18 26 46 7.98 7.92 8.04 8.03 
18 26 51 8.04 1. 91 8.03 8.03 
18 26 56 8.05 7.91 8.02 8.04 
18 27 1 8. ('5 7.95 13. 0 3 8.C3 
18 27 6 8.00 7.98 8.03 8.03 
18 27 1 1 7.93 7.93 8. 02 8.03 
18 27 16 7.96 7.95 8.03 8.03 
18 27 21 8.04 7.94 8. 04 8.C2 
18 27 26 8.03 7. 95 8.02 8.03 
18 27 31 8.03 7.94 8. 05 8.04 
18 27 36 .. 7. 96 7.96 8.01 8.03 
18 27 41 7.95 7. 96 8. c 1 8.03 
18 27 46 7.98 7.95 8.01 8.04 
18 27 51 8.04 7.98 8. 01 8.03 
18 27 56 8.00 7. 97 8.01 8.03 
18 28 1 7.98 7. 97 8. 01 8.03 
18 28 6 8.02 7.94 8.01 8.01 
18 28 1 1 8.01 7.97 8. 0 1 8.03 
18 28 16 7.99 7.98 8. C' 1 8 ·.03 
18 28 21 8.01 7. 95 8. 0 1 .. 8 .03 
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TRAN SECT 34 

:'IME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC Pfi PH PH PH 

18 28 26 8.05 7.96 8.1') 1 8.03 
18 28 31 7.98 7.97 8.01 8.03 
18 28 36 7.99 7.92 8.0 2 8. 03 . 
18 28 41. 8. 1)0 7.95 8.C3 8.02 
18 28 46 8.03 7.97 8. 0 1 8.01 
18 28 51 7.99 7. 95 8.03 8.C4 
18 28 56 . 8 • {'t (\ 7.97 8.03 e. 03 
18 29 1 7.99 7.98 8.02 8.03 
18 29 .6 7.95 7.95 R.. 0 3 8.03 
18 29 1 1 8 • (I 1 7.95 8.03 8.03 
18 29 1 6 . 8.00 7.97 8. C· 2 8. 0 3 
18 29 21 7.99 7.95 8.03 8.03 
18 29 26 8.02 7.97 8. 0 3 8.03 
18 29 31 8.03 7.96 8.02 8.03 
18 29 36 7.98 7.98 8. 03 8.03 
18 29 4 1 8.00 7. 97 8. 03 8.03 
18 29 46 8.01 7. 96 8. 0 2. 8.03 
18 29 51. 7.99 7. 96 8. ()3 8.03 
18 29 56 7.99 7.97 8. 03 8.03 
18 3C 1 8.C1 7. 96 8. 02 8.05 
18 30 6 8.02 7.97 8. 0 3 8.04 
18 3 'j 1 1 8. 0 (I 7.97 e.o3 8.03 
1 8 3C 16 8.01 7. 96 8. 02 8.05 
18 30 21 7.98 7.95 8.C1 8.05 
18 30 26 8.C1 7. 96 8. 02 8.04 
18 31) 31 .8.01 7.95 8.01 8.05 
18 3 ') 36 7.98 1. 97 8. 01 8.06 
18 30 41 8.0C 7.95 8.01 8.06 
18 30 46 6.02 7.95 8. 0 1 8.06 
18 30 51 7.99 7.96 8.01 8.06 
18 30 56 8. 00 7.95 8. c 1 8.06 
18 31 1 A.01 7. 95 8. (\1 8.06 
18 31 6 8 • 0(1 1. 96 8. c 1 8.06 
18 31 11 0.oc 7.93 8.01 8.06 
18. 31 16 7.99 1. 94 8.01 8.05 
18 31 21 7.98 7.97 8.C1 8.05 
18 31 26 8. C· 1 7.97 8. 01 8.05 
18 31 31 8 • (I 1 7.95 8.01 a.cs 
18 31 36 7.98 7.96 8. c 1 8.05 
18 31 41 1. 9 t3 7.95 8.01 8.05 
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TBANS ECT 34 

TIME LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HF MN SEC PH PH PH PH 

18 31 46 8.02 7.95 8.01 8.05 
18 31 51 8.C2 7. 96 8. 0, 8.05 
18 31 56 8.02 7.92 8.01 8.05 
18 32 1 8 • (' 2 7. 95. 8.01 8.05 
18 32 6 8.01 . 7. 95 8.01 8.1)5 
18 32 11 8 • (' 3 7. 95 8.01 8.05 
18 32 16 8.02 7.96 8.01 8. C.5 
18 32 21 8 • (I 0 7.95 8. 0 1 8.05 
18 32 26 8.03 7.95 8.01 8.03 
18 32 31 7.98 7. 94 8. 01 8.03 
18 32 36 8.01 7.96 8.C1 8.03 
18 32 41 7.99 7.94 8. c 1 8.03 
18 32 46 7.96 7.95 8.01 8.03 
18 32 51 7.99. 7.94 0. (11 8. (' 3 
18 32 56 7.98 7.95 8 • (11 8.03 
18 33 1 7.98 7.95 e. o 1 8.03 
18 33 6 7.99 7.93 8.01 8.03 
18 33 11 7,.97 7.93 8. (\ 1 8.03 
18 33 16 7.99 7.93 8.01 8.03 
18 33 21 7.98 7.95 8. (' 1 8.03 
18 33 26 . 7. 98 7.95 8.01 8.03 
18 33 31 .7.97 7.93 8.01 8.03 
18 33 36 7.98 7.93 8.01 8.03 
18 33 41 7.98 7. 94 8. 0 1 8.03 
18 33 46 7.98 7.97 8.01 8.03 
18 33 51 7.95 7.95 8 .o 1 8.04 
18 33 56 7.97 7.94 . 8. 01 8.04 
18 34 1 7.96 7.95 8. 01 8.03 
18 34 6 7,98 7.95 8.01 8.03 
18 34 11 1.98 7. 96 8. 01 8.03 
18 34 16 7.96 7.95 8.01 8.03 
18 34 21 7.97 7.93 8.01 8.03 
18 34 26 7.97 7.94 8.01 8 .• 03 
18 34 31 7.98 7.94 8. c 1 8.04 
18 34 36 7.98 7.95 8.01 8.04 
18 34 41 7.95 7. 96 8. 01 8.03 
18 34 46 7.97 7.94 8.01 8 .o 3 
18 34 51 7.98 7.94 8. 0 1 8.03 
18 34 56 7.98 7.95 . 8 .01 8.04 
18 35 1 7.98 7.97 a.01 8 .·04 
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TRANSECT 34 

i' IM E LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 
HR MN SEC PH PH PH PH 

18 35 6 7.96 7.95 8.01 8.03 
18 35 11 7.98 7.95 8.01 8.03 
18 35 16 7.95 7.92 8. 0 1 8.04 
18 35 21 7.98 7.96 8.01 8.04 
18 35 26 7.98 7. 97 8. 0 1 ***** 
18 35 31 7.95 7.91 8.C1 ***** 
18 35 36 7.95 7.95 ***** ***** 
18 35 41 8.01 7.95 ***** ***** 
1 8 35 46 8.04 7.98 *lie*** ***** 
18 35 51 6. c. 2 7. 94 ***** ***** 
18 35 56 7.93 7.95 ***** ***** 
18 36 1 7.95 7.95 ***** ***** 
1 8 36 6 8.02 7.94 ***** ***** 
18 36 11 8.(13 ***** ***** ***** 
18 36 16 7.97 ***"'* ***** ***** 
18 36 21 7.96 ***•* ***** ***** 
18 36 26 8.C4 ***** ***** ***** 
18 36 3 1 8. 05 ***** ***** ***** 
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APPENDIX 3. 

MANUFACTURERS' SPECIFICATIONS. 

Manufacturers' specifications are included in Appendix 3 for the Plessey 

CTD, the Orion Di,gital Ionalyzer, the Metrodata Data Acquisition System, 

the Turner Design Fluorometers, and the Sippican MK-5 Temperature 

Recorder. 
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SALINITY 

Range: 

Range Expansion: 

Accuracy: 

Repeatability: 

Compensation Time Constant: 

Resolution: 

Time-Series Measurements: 

PLESSEY CTD MODEL 9040 

SYSTEM SPECIFICATIONS. 

Overall range is 30 to 40 ppt. 

. Operator selectable. 

Range Salinity Interval (ppt) 

1 30.0-32.0 
2 31.5-33.5 
3 33.0-35.0 
4 34.5-36.5 
5 36.0-38.0 
6 37.5-39.5 
7 30.0-40.0 

Overall system accuracy (RSS) is ±0.02 
ppt for ranges 1 through 6 and ±0.06 ppt 
for range 7, including nonlinearity, hysteresis, 
and temperature eff egts. Tie salinity ac
curacy is valid over O to 30 C and normal 
oceanic combinations of salinity, tempera
ture, and depth. If a salinity above 38 ppt 
were to occur simultaneously with a tempera
ture below 10°c, the overall compensation 
errors might be larger than ±0.02 ppt. How
ever, these conditions are virtually nonexistent 
in any known oceanic locale. Overall com
pensation errors are known and stable. 
Additional correction from tables can be 
applied to the recovered data to decrease 
the overall error to a value approaching 
±0.01 ppt salinity. 

±0.01 ppt on ranges 1 through 6 and :W.02 
ppt on range 7. 

0.35 second 

2 ppm; limited by readout equipment. 

The conductivity head can be rotated 90° 
to a horizontal position for performing time
series measurements. 
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DISSOLVED OXYGEN 

Range: 

Accuracy: 

Stability: 

Response Time: 

Depth Range: 

CONDUCTIVITY 

Range: 

Range Expansion: 

Accuracy: 

Repeatability: 

Time Constant: 

Resolution: 

Overall range is 0 to 15 ppm(mg/liter). 
Chart scale is 0 to 20 ppm for readability. 

Total accuracy (RSS) is ±3 percent of reading 
or ±1. percent of full scale, whichever is 
larger (includes effects of temperature, 
depth, hysteresis, and sensor drift). 

0.05 ppm at a given temperature. 

Less than 6 seconds for 90 percent response 
to a step functioe, change in oxygen con
centration at 70 F~ 

3000 meters 

Overall range is 10 to 60 mmho/cm. 

Operator selectable. 
Conductivity Interval 

Range mmho/cm) 

1 
2 
3 
4 
5 
6 
7 

10 to 20 
17.5 to 27.5 

25 to 35 
32.5 to 42.5 

40 to 50 · 
47.5 to 57.5 

10 to 60 

Overall system accuracy (RSS) is ±0.03 
mmho/cm for ranges 1 through 6 and :i:0.10 
mmho/cm for range 7; including nonlinearity, 
hysteresis~ and temperature effects. 

±0.02 mmho/cm on ranges 1 through 6 and 
±o.04 on range 7. 

0.10 second 

2 ppm; limited by readout equipment. 
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TEMPERATURE· 

Range: 

Range Expansion: 

Accuracy: 

Repeatability: 

Time Constant: 

Resolution: 

SOUND VELOCITY 

Range: 

Range Expansion: 

Overall range is -2 to 35°C. 

Operator selectable. 
0 Range Temperature Interval ( C) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11* 

-2 to +3 
+2 to +7 

+6 to +11 
+IO to +15 
+14 to +19 
+18 to +23 
+22 to +27 
+26 to +31 
+30 to +35 
+34 to +39 
-10 to +40 

*Chart scale exceeds system range for 
readability. 

Total system accuracy (RSS) to ±~.02°c 
for ranges 1 through 10 and ±0.15 C on 
range 11; including nonlinearity, hysteresis, 
and temperature effects. 

0 0 ±0.01 C on ranges 1 through 10 and ±0.02 C 
on range 11. 

0.35 second 

2 ppm; limited by readout equipment. 

Overall range 1400 to 1600 meters/sec. 

Operator selectable. 

Range 

1 
2 
3 
4 
5* 
6 

Sound Velocity Interval (m/sec) 

1400 - 1450 
1440 - 1490 
1480 - 1530 
1520 - 1570 
1560 - 1610 
1400 - 1600 

*Chart scale exceeds system range for read
ability • 
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Accuracy:· 

Repeatability: 

Time Constant: 

Resolution: 

DEPTH 

Range: 

Range Expansion: 

Accuracy: 

Repeatability: 

Time Constant: 

Resolution: 

SYSTEM POWER 

WEIGHT 

Underwater Unit: 

Shipboard Unit: 

Total system accuracy (RSS) is ±0.3 m/sec 
on ranges 1 through 5 and ±1.0 m/sec on 
range 6; including nonlinearity, hysteresis, 
. and temperature effects. 

±0.1 meters/sec. 

0.10 second 

2 ppm; limited by readout equipment. 

Standard overall depth ranges available 
are 0 to 1500 meters,O to 3000 meters or 
0 to 6000 meters; optional ranges available 
at extra cost. 

Operator selectable range expansion for 
each of the ranges is provided. Expanded 
ranges are 0 to 100, 0 to 50, and 0 to 25 
percent of full-scale. 

Total system accuracy is ±0.25 percent 
of full-scale, including nonlinearity, hysteresis, 
and temperature effects; optional at slight 
extra cost, ±0.1 % of full scale. 

±0.10 percent. 

0.10 second 

2 ppm; limited by readout equipment. 

System operates on 115 or 230 vac ±10%, 
50-60 Hz, 160 va (specify voltage when 
ordering). Deck equipment supplies 220 
ma constant current down sea cable which 
is regulated to 27 vdc in underwater unit. 

105 pounds (47.6 kilograms) in air, 
81 pounds (36. 7 kilograms) in water. 

100 pounds (45.4 kilograms). 
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DIMENSIONS 

. Underwater Unit: 

Shipboard Unit: 

GRAPHIC RECORDER 

Guard ring diameter, 18.75 in. (47.6 cm); 
height, 30.7 in. (77.9 cm); housing diameter, 
5.57 in. (14.4 cm). 

Height, 28 in. (71 cm); width, 21.7 in. (55.1 
cm); depth 15.2 in. (38.6 cm). 

The graphic recorder used with this system 
is designated The Model 8100 Series. It 
is available in one, two, or three pen versions, 
and with an optional selectable time drive 
for the Y function. Measurements are recorded 
on inking fanfold chart paper that is imprinted 
for standard ranges. The Model 8102 has 
XY functions only, the Model 8103 has X1X2Y, 
and the Model 8104 has X1X2X3Y functions. 
The Model 8105 has an optional time drive, 
enabling the Xl, X2, and X3 functions to 
be plotted against Y (depth), or as a function 
of time in increments of 0.1, 0.2, 0.5, 1, 
2, 5, 10, 50, and 100 inches per minute. 
Range and resolution of each parameter 
are as follows: 

Depth 
0 to 1500 meters; resolution is 2 meters 

on chart. 
0 to 3000 meters; resolution is 4 meters 

on chart. 
0 to 6000 meters; resolution is 8 meters 

on chart. 

TemP.erature 
5.0°c ranges with ltp0 c range overlap; 

resolution is 0.01 C on chart. 

Salinity 
2.0 ppt ranges with 0.5 ppt range overlap; 

resolution is 0.005 ppt on chart. 

Sound Velocity 
50 meters per second ranges with 10 

meters per second overlap; resolution 
0.1 meter per second on chart. 

Conductivity 
10.0 mmho/cm ranges with 2.5 mmho/cm 

overlap; resolution is 0.02 mmho/cm 
on chart. 

Dissolved Oxygen 
One O to 20 ppm range; resolution is 0.04 

ppm on chart. 
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OR.ION RESEARCH MODEL 601A DIGITAL IONALY ZER 

Range: 

Input Impedance: 

Drift: 

Input Off set Current 

Relative Accuracy: 

Front Panel· Controls: 

Rear Panel Controls: 

Rear Panel Connectors: 

Power Requirements: 

Case: 

Weight: 

SPECIFICATIONS 

pH 0.00 to 13.99, -1999 mv to +199~ mv 
automatic sign indication, no polarity 
switching 

1013 ohms 

Less than 100 µV ; 0 c 

Less than 5 picoA 

. ±0.01 pH, ±1 mv, or 196 of a reading, which
ever is greater 

Function switch: REL MV, MV STD BY, 
pH, ISO; calibration (asymmetry P,Otenti~); 
temperature compensator knob (0° - 100 C); 
slope indicator (8096 - 10096 Nernst slope) 

lsopotential point adjust (pH 6 - 8 nominal), 
strip chart recorder span adjust (0 - 100 
mv for full range), ATC adjust 

Sensing electrode, reference electrode input, 
strip chart recorder output, BCD output, 
ATC probe input, Karl Fischer polarizing 

· .current (-10 µA), ground jack • 

. 100/115/220/240V (±1096), 50/60 Hz, 18 
watts 

9 cm high x 33 cm wide x 18 cm deep steel 
painted with scratch- and chemical-resistant 
polyester paint 

5 kg 

Specifications are subject to change without notice. 
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NUMBER OF DATA CHANNELS: 

INPUT CHARACTERISTICS 
VOLTAGE: 

IMPEDANCE: 

OVERVOLTAGE LIMIT: 

RESOLUTION: 

ACCURACY: 

CONVERSION TIME: 

DATA SCAN RATE: 

RECORDING '!"•ME ( · 5~): 

RECORDING FORMAT: 

TAPE CUDE 

NIJMBER or TRACKS: 

PACKING DEllSITY: 

DATA FORMAT. 

CHANNEL FORMAT: 

SIGN CODE: 

DATA SCAN SEQUENCE: 

(One Record) 

PARITY CODE: 

PARITY· 

MAGNETIC TAPE CARTRIDGE: 

TAPE DATA CAPACITY: 

B.O.T./E.O.T. SENSOR: 

INTERNAL CLOCK: 

ACCURACY· 

DL620A TIME RECORD: 

OL620B TIME RECORD: 

DATA DISPLAY: 

DA TA POLARITY DISPLAY: 

OPERATING RANGE: 

TEMPERATURE RANGE: 
HUMIDITY RANGE: 

ALTITUDE RANGE: 

POWER INPUT: 

DL620A: 
0L620B: 

DIMENSIONS: 

WEIOHT: 

METRODATA DATA ACQUISITION SYSTEM 

SPECIFICATIONS 
DL620A AND DL620B DAT A LOGGERS 

18 Analog • Standard 
Expandable to 118 enalOg channels I• Increments of 10 using the acceseory AX-10 AnalOg Expenslon Module. 

: 1.0 volt lull scale, all channels • Standard 
•10 volts lull scale, all channel•· Optional 
'10 millivolts to : 1 volt lull scale using the acceaaory MA Preamplifier on 8, 10 or 18 data channels. 

1 Megohm • (Differantlal) 
1 Megohm each terminal to ground 

: 10 Volts DC (Without Preamp) 

1 part In 1000 (0 to Full Scale) 

=0.1'4 :Y, L.S.B. 
from 0' to 40'C 
'1.0% : "' L.S.B. when using the ASA Preampllller 

10 Milliseconds 

48 Channels/Second 

MODE RECORDING TIME 

Continuous 
10 Second lnlervals (Dual Scan) 
1 Minute Interval• (Dual Scan) 
10 Minute Intervals (Dual Scan) 
1 Hour lnlervals (Dual Scan) 

BCD Complement 

67 Character/Inch· Standard 
200 Character /Inch • Optional 

4 Bit Parallel Charcter 

Sign Characler and 3 BCD Characters 

Plus (+) Character = 10 
Minus (-) Character = 11 

Chonnel No. tnlonnolton 

1 & 2 
3-20 

(with AX-10) 21 • 120 

Time 
Data 
Data 
Preparlty 
Parity 

Preparity Character = 12 or 13 

8 

200 C.P.1. 
4 Houra 

40 Hours 
10 Days 

100 Days 
600 Daya 

72 
4/Chennel 
1 
1 

Parity Character = Any number except 0 

Longitudinal Even 

67 C.P.1. 
1 Hour 

10 Hours 
60 Hours 
25 Days 

150 Days 

Type. C-60. Endleae Loop, 11," x 1200', Lubricated Instrumentation Grade Tape with reflective BOT and EOT markers. 

200 C.P.I. 
Continuous Mode • Approximately 35,000 20 Channel records · 
Intermittent & Remote Modes • Approximately 14,400 Dual 20 Channel record& (Two complete records are recorded each scan cycle) 

67 C.P.I. 
Continuous Mode • Approximately 8.500 20 Channel records 
lntermillent & Remote Modes • Approximately 4,000 Dual 20 Channel records (Two complete record• are recorded each seen cycle) 

Photo Diode with lron1 panel BOT /EOT Indicator 

Crystal Controlled (1 MHz) Time Base 

: 2 Secondo/Day 

Hours. Minutea. Seconds from 00:00:00 to 23:59:59 recorded each scan 

Days. Hours, Minutes from 00:00:00 to 99:23:59 recorded each scan 

3 digit Nixie indicators display data from the switch eelected channel 

Indicator Lamp ON when data Is negative 

0° to 40'C °" to 981' Relative Humidity, Non-Condensing 

0 to 30,000 feet 

117 VAC :t 1 °"· 50-400 Hz, 35 walll 
f1 .5 to I 4 VDC, Recording Mode • 2.4 omps, Sfondby Mode • 180 m.a. 

11.0" wide x 8.3" high a 11.1" deep 

DL020A-18 Pound8 
DL820B • 18 Poundl 
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Sensitivity: 

Precision: 

Speed: 

Stability: 

Power, AC: 

Power, DC: 

Ranges: 

TURNER DESIGN FLUOROMETER 

Limit of detectability is under 10 
parts per trillion of Rhodam ine B and 
under 5 parts per trillion of chlorophyll 
"a" when equipped with the appropriate 
light source and filters. 

Linear to ±1 % and readable to ±0.5% 
of full scale on a 4-1/2 in. sealed, 
ruggedized meter. 

Response time is one second to 63%, 
four seconds to 98% (0.1 and 0.4 seconds 
avilable on special order, with 3x loss 
in sensitivity). 

Power-source variation over the full 
range of allowable voltage and frequency 
causes less than 0.5% of full-scale 
variation in reading. 

50 to 400 cps, AC, 105 to 130 volts 
at 0.3 amperes. May be connected 
for 210 to 260 volts at 0.15 amperes. 

May also be operated from a DC source 
of 11to16 volts at 2 amperes. The 
negative DC power line is connected 
to the frame of the instrument. 

Fixed ranges of Xl (minimum sensitivity), 
X3.16, XlO, and :x:n.6 may be selected 
manually or automatically; an additional 
range multiplier with a factor of XlOO 
may be selected manually; the span 
control has a range of 4:1. All fixed 
ranges are calibrated using the light 
source and reference filter for Rhodamine 
dyes to ±1 %. When used with the 
light source and filters for chlorophyll, 
tolerance is ±4% - but may be field 
or factory set to ±1 %. 
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Auto Ranging: 

Span Control: 

·Blank Control: 

Telemetry: 

Operating Temperature: 

Storage Temperature: 

Auto ranging occurs when readings 
fall below 20% of full scale or go off 
scale. Maximum range selection time 
is approximately 20 seconds. 

Adjusts sensitivity on all ranges over 
a 4:1 range, to allow direct readout 
in concentration; ten-turn control 
with a lock. A ten-turn dial is supplied 
on the Rack-Mount Fluorometer. 
A knob without graduations is supplied 
on the Field Fluorometer. 

Suppress blank on the most sensitive 
range - and forget it. Blank will be 
properly suppressed on all other ranges. 
A ten-turn dial is supplied on the Rack
M ount Fluorometer. A knob without 
graduations is supplied on the Field 
Fluorometer. 

The following outputs are provided 
at the front panel connector: 

1. Analog output, 0 to +5 volts , negative 
grounded, proportional to meter 
deflection. This voltage is supplied 
through a 3900-ohm protective 
resistor. It will supply up to one 
milliampere for current recorders 
through an appropriate external 
span control. 

2. ·Digital outputs (TTL compatible) 
which indicate the range selected 
and whether an off-scale condition 
exists. 

3. Analog output, which indicates 
the range selector position. 

4. Positive 5 volts for future accessories. 

+-4°C to +so0 c ambient. 

-20°c to +6o0 c ambient. 
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Temperature Rise: 

Sample: 

Physical: 

·Physical: 

Less than s0 c above ambient at the 
sample area. 

Normally supplied complete with the 
10-020 High-Volume Continuous-Flow 
Attachment. Refer to the Accessory 
section for details. When using this 
attachment, the area around the cuvette 
is sealed and a desiccant may be installed 
to eliminate condensation of moisture 
on the outside of the cuvette. 

Model 10-000 Rack-Mount Fluorometer: 

1. The instrument is 19 in. wide x 
7 in. high, and is designed to fit 
a standard electronic rack. 

2. The electronic circuitry is enclosed 
in a clear anodized-aluminum chassis 
assembly, which extends 8 in. behind 
the front panel. 

3. The sample area extends 3 in. in 
front of the front panel. 

4. The panel is beige, with black lettering. 

5. The instrument may be supplied 
in the 10-002 Laboratory Case. 
See the Accessory section for details. 

6. Power may be supplied from either 
a rear-panel terminal strip or through 
a front-panel connector, using a 
10-001 male telemetry connector. 

7. Net weight, 22 pounds. 

Model 10-005 Field Fluorometer: 

1. When used with the 10-020 High
Volum e Continuous-Flow Attachment, 

· normally used in the field, this 
instrument will withstand temporary 
immersion, with the cover on or 
off. It will not withstand continuous 
immersion, or deep immersion. 

2. When equipped with other cuvette 
adaptors, immersion will cause 
damage - but water will not enter 
the main electronics compartment. 
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3. The instrument is supplied in a · 
case with a splash-resistant cover 
that measures 8 in. high plus 1-
1/4 in. for feet and hinges; 21 in. 
wide plus 1 in. for latches; 12 in. 
deep plus 2 in. for a carrying handle 
on the panel end. The cover hinge 
is separable so that it may be removed 
completely for best access. The 
panel is sealed to the case, and 
all controls, etc., are sealed to the 
panel to withstand immersion with 
cover on or off. 

4. The case is painted in a textured 
beige. The panel is beige, with 
black lettering. 

5. Power is supplied through the water
proof front panel connector only. 

6. Net weight, 32 poun~. 
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SYSTEM SPECIFICATIONS -
SIPPICAN MK5 Recorder, LM3-1 Launcher, T-10 Probe 

Temperature Range: 

Temperature Aceuracy: 

Depth Range: 

Depth Accuracy: 

Trace Time: 

. Power Requirem1~nts: 

Size: 

Recorder: 

Launcher: 

. Probe: 

Weight: 

Recorder: . 

Launcher:· 

Probe: 

30° to 90°F (-1° to +32°C) 

±0.5°F (±0.28°C) 

0 to 660 ft. (0 to 200m) 

±15 ft . 
(±5 ft or ±296 of depth, whichever 

is greater)• 

35 seconds 

22 to 44 VDC, l~OA Negative Ground 
(12V IA optional) . 

6 x 8 x 10 inches 

10 x 14 x 8 inches 

17-1/4 x 13-3/4 x 18 inches 
(in 12-unit case) 

2-3/4 x 14 inches in canister 

8 lbs (15 lb shipped) 

7-1/4 lbs (12 lbs shipped) 

2-1/4 lbs (29 lbs shipped per 12-unit 
case). 

*When dropped vertically from a height of 6 to 20 feet. Depth indicated. 
from surface at point of probe entry. 
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3ARGED WASTE 

Date of.Loading 

pH 

Density 

TOC, mg/l 

coo, mg/l 

Mercury - liquid phase, 
- solid phase, 

DMHA, mg/l 

Anisole, mg/1 

E. I. DU PONT DE NEMOURS & COMPANY, INC. 
GRASSELLI PLANT, LINDEN, N.J.,ANALYTICAL LAB 

January 
13, 1976 

13.l 

1.094 

2,910 

5,573 

.mg/kgm 0.002 
mg/kgm N.D. 

123 

<: 5 

February 
19 - 24, 1976 

I Jr. 
Supervisor 

13. 4 . 

1.060 

5,468 

9,359 

0.002 
N.D. 

118 

~5 

' ' March 
\ . . . 

9, 1976 

13.4 

1.061 

6,892 

16f 059 

0.003 
N.D. 

140 

<.S 

N.D.: None Detected 



Cable Addteu .. NYTESLA" NEW YORK J5~4:00J 4 C 

NE'\V YORK.'1,ESTING LABORATORIES .. INC.· 
at URBAN AVENUE, WESTBURY, L.I., N.Y.11S90 • P.O. BOX'" • (212) 297-14'9 • (516) ll4·7770 

REPORT OF 'I~ESTS March 19, 1976 

Lah. No. & Client 

Material 

75-48014 C • E.I. DuPont de Nemours 

.One "(1 ) Barge Sample 

CJent•a Order No. LOGJ-226 

Identification 2/19/76 2/24/76 

Submitted for Chemical Analysis 

We find as follows: 
.. · 

Cadmium, Total ••••••••••••••••••••••••••••••••••••••• 
Cadmium, Liquid Phase •••••••••••••••••••••••••••••••• 
Cadmium, Solid Phase ••••••••••••••••••• ~ •••••••••••••• 

Petroleum Hydrocarbons •••••••• ~ •••• ~ ••• ~ •••• ~ •••••• ~ •• 
011 and Grease ••••••••••••••••••••••••••••••••••••••• 

·Total Solids •••••••••••• , ••••••••••••••••••••••••••••• 
Tota 1 Sus pended So 1 i d.s ••••••••••••••••••••••• · ••••••••• · 

·total Lead ·········~········~~ •••••• ~ •• ;.~ •••••••••••• 
Tota 1 Copper · .......................................... . 
Tota 1 Zinc .•••••••..•••••••••••••••••••.•••••••.••••••• 
Total Chromium ........................................ ·• 
Total Nickel ••••••1••••••••••••••••••••••••••••••••••• 
Tota 1 Kje 1dah1 Ni tro!~en as N ....................... . 
Phenols •••••••••••••••••••••••••••••••••••••••••••••• 

· ND c None Det~cted, less than. 

ffi9/11ter 

0.1662 
0.1662 

ND 0,0050 

2.0 
2.8 

96886 
15 

0.063 
0.278 
0.172 
0.102 
0.179 

826.00 
1.990 

We certify that this report is a 
true report of results obtained. 
from our tests of this material. 

To: 
E.I. DuPont de Nemours & Co., Inc. 
Industrial Chemicals D~pt. 
Grasse 11 i Pl ant 
Linden, N.J. 07036. 

Att: Mr. T. Wrigh~ 

Respectfully submitted, 
. . 

NEW YORK. TESTING LABORATORIES, IKC. 

Report 011 aample by c:lieut appliei only to &ample. Report oa wnplea by us applies only to lot umpled. 
lnfonn&tion contained herein is not to be used for reproduction eieept by special permis.sion. 

Sampica retained for tlliny days muimum after date of repon unleg speciiiCOllly requested oU!erwise by client. 
The liability of the Ne•"' York Testing Laboratories. lac. w1· h respccl lo Ille $Ctvices c:il&r&cd for herein "1alJ in 

no event exceed the amo.inl of the invoice. 
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Toxicity tests with a caustic 

industri~l wastewater 

Toxicity Test Report 

Submitted to 
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Haskell Laboratory for Toxicology 

and Industrial Medicine 

Newark, Delaware 

EG&G, Bionomics 
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Route 6, Box 1002 
Pensacoia, Florida 32507 
January 1977 
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INTRODUCTION 

The purpose of this study was to investigate in the labo-

ratory: (1) the concept of acute toxicity versus time of expo-

sure, emphasizing brief exposures followed by a period in waste-

water-free water in which post-exposure toxicity was determined; and 

(2) the concept of one-time exposure followed by continuous dilu-

tion and repeated exposure followed by continuous dilution, simu-

lating ocean disposal situations. Data from this study can be 

used to determine whether application of any or all of these con-

cepts to ocean dumping of the caustic wastewater from du Pont's 

Grasselli facilities is valid. 

All members of the Bionornics Marine Research Laboratory staff 

contributed to the study. Principal investigators were as follows: 

Acute fish tests Mr. P. T. Heitmuller 
Biologist 

Time-independent test 
Subchronic test 
Pulse-exposure tests 

Chronic fish test 

Acute mysid tests 
Chronic mysid tests 
pH titrations 

Mr. G. s. Ward 
Biologist 

Ms. E. E. Dyar 
Biologist 

Mr. T. A. Hollister 
Biologist 

All research was conducted under the direction of Mr. P. R. Parrish. 

The study was planned and coordinated by J. R. Gibson, Ph.D., 

Haskell Laboratory .. 
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MATERIALS AND METHODS 

A. Test material 

The wastewater samples were shipped in three plastic-lined, 

208-liter (t) metal drums, and were received at Bionomics Marine 

Research Laboratory (BMRL), on 3 March 1976. The wastewater 

was a clear liquid which contained small amounts of fine crystals 

and debris; pH cf the unaltered (raw) wastewater was 13. The 

drums of wastewater were stored indoors where temperature was 

approximately 23±3 degrees Celsius (°C). A description of the 

drum labels is contained in Appendix A. 

For test purposes, approximately 18 t of the wastewater were 

drawn from a drum as needed, and stored in a Nalgene® carboy in 

the laboratory. The wastewater in the drum was always thoroughly 

mixed immediately before withdrawal of subsamples. 

Tests were conducted with unaltered wastewater and with pH

adjusted wastewater. For the latter tests, raw wastewater was 

pH-adjusted to 8±0.2 by adding concentrated (36N) sulfuric acid 

(Mallinckrodt®, Sulfuric Acid, H2so4 , analytical reagent, Lot 

WCDN, Mallinckrodt Chemical Works, St. Louis, Missouri) to grossly 

adjust the pH to 9-10. Approximately 8 milliliters (mt) of the con

centrated HzS04 were required to bring the pH of 1 ! of the raw 

wastewater down to the 9-10 range. Fine adjustment to pH 8±0.2 

was completed using a 25 percent (%) solution of the concentrated 

H2 so4 and distilled water. 

Test concentrations are reported here as microliters (µi) of 

raw or pH-adjusted wastewater per t of sea water or parts per mil

lion (ppm) • 

E±JE! I k E£ f ti zt ; 1- ;:;;: w;;e: z n:;:::;; w;:c;s:s: , .. ...-u _, ..,_z:•m az:::s::::::;;zw.m= :i ~ 
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B. Test animals 

All sheepshead minnows (Cyprinodon variegatus) used in this 

study were hatched, raised, or conditioned in natural, flowing 

sea water with the temperat_ure maintained at 30±1°C, except where 

noted. 

Fry were obtained by stripping eggs from adult fish (initially 

collected from Big :Lagoon, near BMRL) which had been held in aquaria 

in the laboratory and whose egg production had been enhanced by in

jection with human i:::horionic gonadotropin (A.P.L.®, Chorionic 

~onadotropin; Ayerst Laboratories Incorporated, New York, N.Y.). 

'rhe collected eggs were inunediately combined with a sea water-sperm 

suspension prepared from the excised testes of sexually mature 

male fish. The fertilized eggs were then placed in egg cups (small 

glass jars with their bottom cut out and replaced with fine mesh 

nylon screen). which oscillated up and down in flowing sea water 

until they hatched (4-6 days). Newly hatched fry were transferred 

to fry chambers (small rectangular glass aquaria with fine mesh 

stainless steel scr•~en forming one end of the chamber) situated 

in a large aquarium, receiving flowing sea water. Fry were main

tained ·in the fry chambers until removed for tests. The fry were 

fed live brine shrimp (Artemia salina) nauplii daily. 

In addition to stripping eggs from injected females, naturally 

spawned, fertilized eggs were collected from spawning groups of 

adult sheepshead minnows held in aquaria. These eggs were hatched 

as described for stripped eggs following fertilization. 

Juvenile fish were raised from fry hatched in the laboratory 

and fry collected from an outdoor stock pond at BMRL. The fry were 
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held in fry chambers until approximately 7 days old and then re

leased into aquaria. Fish <14 days old were daily fed live Artemia, 

and older fish, a-mixture of live Artemia and commercial fish flakes 

(Tetra SML) • 

Adult fish were collected from outdoor stock ponds at BMRL. 

Groups of approximately 500 fish were held in large fiberglass 

tanks that received flowing, unfiltered natural sea water at ambient 

salinity and temperature. Test populations were taken from the large 

tanks, as needed, and held in 30±1°C flowing, filtered sea water for 

at least 2 days prior to testing. The adult fish were fed conunercial 

fish flakes daily. 

Grass shrimp (Palaemonetes pugio) were_ collected from Big 

Lagoon and acclimated in the laboratory in flowi1~;, natural sea 

water of 30±1°C .... · Shriipp were 20-30 millimeters (mm) rostrum-telson 

length. 

Mysids (Mysidopsis bahia) were obtained from the U.S. Environ

mental Protection Agency's Environmental Research Laboratory, Gulf 

Breeze, Florida, on 6 May 1976, and maintained in continuous culture 

in flowing, natural sea water at BMRL. Mysids were 5-8 days old 

and 4-6 mm total length. The mysids were not fed during the tests. 

Populations of animals which exhibited poor health were dis

carded. 

C. Test water 

Sea water used in this study was pumped from Big Lagoon, a 

high salinity estuary. The pump intake was located approximately 

60 meters (m) off shore, at a depth of approximately 3 m. Water 
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was pumped by #316 stainless steel pump through PVC pipes into 

elevated reservoirs. Enroute,· the water was filtered through 

sand filters and 5-micrometer polypropylene filters. Water was 

heated by Teflon® heat exchangers, aerated, and flowed by gravity 

into the laboratory. 

D. Test methods 

1. Acute tests with sheepshead minnows (Cyprinodon variegatus) 

Three life stages of sheepshead minnow were tested; fry 

(1-7 days posthatch}; juvenile (9-15 mm, standard length); and 

adult (~25 mm standard length) • 

Methods for the static, acute tests were based on those of 

U.S. Environmental Protection Agency (1975}. Modifications or 

additions to those methods primarily involved the techniques for test

ing fry, and the inclusion of a 96~hour post-exposure effects evalu

ation in static sea water following the specified exposure periods. 

Fish of three life stages were exposed to both raw and pH-adjusted 

wastewater for 0.25, 0.50, 0.75, 1.0, 2.0, 4.0, 8.0, 12, 24, 48, 

and 96 hours. Immediately following the designated exposure pe

riods, all surviving fish from each test concentration or control 

were transferred into clean, static sea water for a 96-hour post

exposure effects observation. 

The acute tests were conducted March-September 1976. Salinity 

during the testing period ranged from 16-31 parts per thousand (0 /oo) 

and 7.7-8.3 pH. Test containers were glass and uncovered. Test 

exposures ~0.5 hour were maintained in 25±1°C water baths; 0.25-hour 

exposures did not require a water bath to hold the temperature at 
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25±1°C (room temperature was very near 25°C at time of testing). 

· No aeration was used during the exposure periods. 

Test concentrations depended on the duration of exposure, and 

ranged from 320 ppm in the 96-hour exposure to 100,000 ppm in ex

posures .s,2 hours for both raw and neutralized wastewater. Appro

priate amounts of raw or neutralized wastewaters were added di

rectly to sea water in each test container to obtain the desired 

test concentrations. Control containers received sea water only. 

Initial pH was measured for all raw wastewater test concentrations 

and controls; for pH-adjusted tests, pH in the low and high test 

concentrations was measured. 

In exposures >12 hours, dead fish were removed from the test 

containers at least daily. For shorter exposur~= and especially 

in fry tests where time was a limiting factor and death not al

ways readily discernible, all fish (alive or dead) were transfer

red from the exposure containers into the post-exposure effects 

containers, then the dead fish were removed. 

The techniques for transferring fish which survived the ex

posure periods were basically the same for all life stages. Im

mediately following the specified exposures, contents of each test 

container or control were gen~ly poured through a soft nylon net. 

After the fish were netted, they were carefully dipped (while still 

retained by the net) into a container of 25±1°C clean sea water to 

rinse excessive residues of test material from the fish. They were 

then released into post-exposure effects containers filled with 

clean sea water and maintained in 25±1°C water baths for 96 hours. 
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Fry were teste~d 20 per test concentration and control. Ex

pos_ures ~8 hours WE!re conducted in. 50 X 100-nun Pyrex® crystallizing 

dishes which contained 200-J:M of test concentration or control sea 

water; 12- and 24-hour exposures were in 1-Q. jars which contained 

900 mi of test .conc:entration or control sea water; 48- and 96-hour 

exposures were in 4-Q. jars which contained 2 Q. of test concentra

tion or control sea water. Test concentrations and controls were 

not duplicated. The nutritional demand of fry necessitated feeding 

during the 48- and 96-hour exposures. 

Fry were transferred, as previously described, into 4-Q. jars 

which contained 3 R. clean sea water to evaluate post-exposure ef

fects during 96 hours following exposures. Observed mortality was 

recorded daily. Fry were fed small amounts of live Artemia on days 

1 and 3 of the 96-hour post-exposure period. There was no aeration. 

Juvenile fish were tested 20 per concentration and control. 

The 0.25-hour exposures were conducted in 1-Q. beakers which con

tained 900 mt of test concentration or control sea water; all other 

exposures <12 hours were in 4-Q. jars which contained 2 t, or in 

some tests, 3 Q. of test concentration or control sea water; expo

sures ~12 hours were in 19-R. jars which contained 15 Q. test con

centration or control sea water. Test concentrations and controls 

were not duplicated. The fish were not fed during the tests. 

Juvenile fish were transferred, as previously described, to 

19-t jars which contained 15 R. of clean sea water to evaluate 

post-exposure effects during the 96 hours following the exposures. 

Observed mortality was recorded daily. The fish were not fed 

during the 96-hour post-exposure period. There was no aeration. 
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Adult fish were tested 10 per concentration and control, ex-

cept for the 24-hour exposures in which there were 20 fish per con-

centration and control (10/container, duplicated). Exposures <2 

hours were conducted in 4-i jars which contained 3 i of test con-

centration or control sea water; exposures ~2 hours were in 19-i 

jars which contained 15 i of test concentration or control sea 

water. For all exposures <24 hours, test concentrations and con-

trols were not duplicated; for exposures ~24 hours, test concen-

trations and controls were duplicated to insure sufficient dissolved 

oxygen concentrations for adult.fish during the longer exposures. 

Adults were transferred, as previously described, to 19-i 

jars which contained 15 i of clean· sea water to evaluate post-

exposure effects during the 96 hours following the exposures. 

For exposures <24 hours, .fish from each test concentration or con-

trol were transferred to a single container; fish from the 24-hour 

exposures, in which test concentrations and controls were dupli- . 

cated, were transferred to duplicate containers for the post-·expo

sure effects period; fish from the 48-hour exposures were also 

transferred to duplicate containers.. In the 96-hour exposures, al-

though test concentrations and controls were duplicated, fish from 

each test concentration or control were transferred to one jar 

for the post-exposure effects period. Water in containers.was 

s·ligli.tly: .aerated during the adult post-exposure effects period. The 

fish were not fed during the 96-hour post-exposure period. 

2. Time-independent (incipient) toxicity test with sheepshead 
minnows 

A 1-i proportional diluter (Mount and Brungs, 1967), con-

structed for 0.75 dilution, was used to determine the concentra-

tion of the pH-adjusted wastewater which was lethal to 50% of 
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sheepshead minnows " ••• exposed for periods sufficiently long that 

acute lethal action has ceased" (Sprague, 1969). The time-inde-

pendent LC50 was estimated at the time when no significant (<10%) 

mortality occurred within a 48-hour period in any concentration, 
I 

after 96 hours. Wastewater was delivered from a 15-i.Nalgene® car-

boy to a "dipping bird 11 (Mount and Brungs, ~·cit.) . The "bird 11 

was constructed to deliver 20.4 mi qf wastewater per dump. The 

wastewater was dumped into a mixing chamber and from there it was 

siphoned down into the chemical cells. Mixing of uncontaminated 

diluent sea water from the water cells with test solution in the 

chemical cells produced the seven test concentrations which were 

distributed to the appropriate test containers. The flow rate of 

5 i/hour resulted i:n a 99% replacement of water in 24 hours (Sprague, 

~- citJ. 

Selection of concentrations to be used in the time-independent . 

test was based on acute toxicity data. The neutralized Grasselli waste-

water was tested at concentrations of 1,050, 1,400, 1,867, 2,489, 

3,319, 4,425, and 5,900 ppm. 

Fish were 30-day old (posthatch) sheepshead minnows reared 

at BMRL. Twenty fi:sh were tested per concentration. As in the 

acute tests, surviving fish were placed in uncontaminated sea water 

for 96 hours in order to determine any post-exposure effects. Fish 

were fed brine shrimp nauplii daily during the post-exposure period. 
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3. Subchronic (egg-fry) test with sheepshead minnows 

The proportional diluter used in this test was exactly the 

same as the diluter in the time-independent test except that the 

"dipping bird" delivered 13.8 m.e./dump. The seven concentrations 

were 712, 949, 1,266, 1,687, 2,250, 3,000, and 4,000 ppm. All 

physical factors involved were as described in the time~indepen-

dent test •. 

Two types of test containers were used in the study: (1) 

egg cups for hatching eggs and (2) fry chambers for holding fry. 
: 

The egg cups were 100-mR. clear glass jars with .bottoms cut off and 

480-µm square mesh nylon screen attached with silicone sealant. 

Fry test containers were 5-.e. glass tanks with 381-µm square mesh 

#316 stainless steel sc:L"een at one end. These fry chambers were 

in larger glass tanks with overflows directly into the waste col-

lection system. There were two fry chambers per concentration, 

but due to the water connection they were not true replicates. 

The water bath was regulated to 30±1°C. Salinity was ambient 

throughout the test. 

Female sheepshead minnows were induced to spawn by injections 

with human chorionic gonadotrophic hormone. Testes were excised 

from males, macerated and mixed with eggs. Fertilization occurred 

and within 1 hour, two groups of 50 eggs each were placed in the 

control and all concentrations of the test material and the test 

begun. Eggs and fry were counted daily until hatching was com-

plete. The fry were then transferred to fry chambers and survival 

monitored for 28 days posthatch. Growth of the fry (standard 

length) was determined photographically at the end of the exposure 

according to the methods of McKim and Benoit (1971). Post-exposure 
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effects were determined by placing all living fish in uncontami

nated water for 14 days at the end of the exposure. Fry were fed 

newly hatched brine shrimp nauplii daily during the post-exposure period .. 

4. Pulse-exposure tests with sheepshead minnows and grass shrimp 

a. Single pulse 

The procedure for single pulse tests with raw Grasselli waste

water was as follows: test animals were placed in 3-i glass battery 

jars with. the centrally located standpipe adjusted to maintain a 

volume of 2.9 i of sea water iri each test container. Animals were 

allowed to acclimate to the new surroundings for 1-2 hours b~fore 

starting the tests. Flowing sea water was siphoned or pumped at 

the appropriate flows into a mixing box with a I-centimeter (cm) 

standpipe. The appropriate amount of wastewater was then added 

to the mixing box and the mixture overflowed into a long-steri\ fun-

nel, the tip of which was placed approximately three-quarters of 

the way down in the containers. Water samples were taken at 

various time intervals by siphoning out approximately 75 mi of 

water from midway down in the exposure jar. After pH measurements, 

the samples were re~placed in order not ·to alter the dilution rate. 

At the end of the 2:4-hour period, test animals were counted and 

transferred to containers provided with uncontaminated ·flowing 

sea water at the same salinity and temperature in which they were 

tested. Animals WE!re observed for 96 hours for post-exposure effects. 

Animals were fed brine shrimp nauplii daily during the post-exposure period 

b. Multiple pulse 

The procedure for multiple pulse tests was identical to that 

of the single pulse tests, except that the containers were pulsed 

four times on alternate days (0, 2, 4, and 6) instead of only once, 

and animals were fed during exposure and post-exposure. 
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c. Multiple pulse test with sheepshead minnow spawning aroup 

The multiple pulse test with the sheepshead minnow spawning 

group was performed in the Grasselli chronic diluter using a spawn-

ing group from the control of the chronic study. The spawning 

group (2 males, 3 females) was placed in a 85~t glass aquarium 

containing 49 t of filtered, natural sea water. The fish were 

placed i~ a wire screen spawning chamber located centrally in the 

tank. Flowing sea water was siphoned directly into the tank at 

a rate of 169 mt/minute. The wastewater was then pipetted, at an 
i 

amount calculated to produce a concentration of .3,000 ppm, directly 

into the tank at the end farthest from the overflow tube and not 

in the spawning chamber. Water samples were taken at various in-

tervals by dipping out approximately 75 mt of water. After pri 

measurements·, the samples were replaced in the tank ·in order not 

to alter the dilution rate. This pulsing procedure :was performed 

on days 0, 2, 4, and 6. Daily, the egg tray was removed and eggs 

produced during the preceding day counted. At the end of the 7-

day multiple pulse exposure, the fish were maintained for an addi-

tional 96-hour post-exposure period in flowing sea water. The eggs 

were counted daily throughout this phase of the test also. A con-

trol spawning group was maintained throughout the test in the same 

diluter. Egg production from this group was recorded daily. 

Eggs spawned in four days during the multiple-pulse test 

with the sheepshead minnow spawning group were placed in egg cups 

in the multiple-pulse test aquarium and allowed to develop. Cups 

were suspended from a steel rod connected to· a fan motor and were slowly 

raised and lowered in the water, always maintaining the eggs under 

water. 

Adult fish were fed flaked food daily. 
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s. chronic test with sheepshead minnows 

A chronic (full life-cycle) exposure was conducted to deter

mine the concentration of the Grasselli wastewater which did and 

did not produce adv~:!rse effects on any life stage of sheepshead 

minnows. Five conc1:!ntrations of pH-adjusted wastewater and one 

concentration of raw· wastewater were tested. The criteria for ef- · 

fectweremortality, growth, spawning (nu:ffiber of eggs per female, 

fertility of eggs, survival of embryos, and number of days until 

each fertile egg hatched), and fry survival. Any changes in_phy

sical appearance of the fish or changes in behavior which might be 

attrib~table to the wastewater were also recorded . 

. 6. Acute tests witlh mysid:shrimp 

Mysids were exposed to pH""."'~djusted Grasselli wafitewater in 

3-1 widemouth glas·s jars, each bf which ·contained a total volume· 

of 2 1 of the appropriate test concentration of wastewater. A 

wastewater-free control was maintained for all tests. Five mysids 

were added ·to each· te&t container and each test concentration was · 

duplicated. All wa.ter used for test solution preparation was nat

ural sea water. Th.ere was no aeration. 

To assess the residual toxicity from exposure ~4 hours, sur

viving mysids were gently removed from each test concentration and 

control and plac_ed in similar test containers containing 2 1 of 

wastewater-free sea' water. The duration of the post-exposure 

period was dependent on the initial exposure period; exposure time 

plus post-exposure time equaled 48 hours. Animals were not fed. 
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7. Chronic test with mysid shrimp 

Mysids were exposed to pH~adjusted (8.0} wastewater using 

a 1-1 proportional diluter (Mount and Brungs, op.cit.}, constructed 

to provide 50% dilution. The wastewater, dissolved in glass-dis-

tilled water, was delivered by a "dipping-bird" apparatus (Mount 

and Brungs, .QE· cit.) from the stock solution reservoir to the chemi

cal mixing chamber. To insure homogeneity of the stock solution, ·- . . . . . . . -~ 

. . 

it was constantly agitated by placing the reservoir on a magnetic 

stirrer. Mixing of wastewater-free sea water from the water cells 

with the test solution in the chemical cells produced the five test 

concentrations which were distributed.to the appropriate test con-

tainers. 

Tests t.Vere conducted in six glass aquaria, each of which was 

partitioned to give two equal sections whi~h contained 6 2 of test 

water. Each section was fitted with a self starting drain siphon 

which, when activated, drained each section to a volume of 1 2 

within a 6-rninute period. The ?Ycle·of filling and draining occur-
. . . ' 

red approximately every 2 hours, thus insuring an exchange of test 

water within each aquarium and test chamber. The test chambers 

were. glass Petri dishes to which a 15-cm high collar of nylon 

screen (Nytex®, HC3-315, 315-µm mesh opening) was attached with 

silicone sealant. Two test charr~ers, each of which contained 5 

mysids, were placed in each of the two separate sections of each 

aquarium, providing a total of 20 .animals per treatment. In order 

to record daily changes in numbers of rnysids in the test chambers, 

each chamber was gently lifted, the water was allcwed to drain 

through the screen to the depth of the Petri dish, arid the cham-

ber was placed on a back-lighted counter. The number of live ani-
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mals, number of females with brood pouches, and the number of young 

were recorded at 24·-hour intervals throughout the test. 

Juvenile mysids, which had been released by exposed and con-

trol females, were pooled within each replicate and maximum of 10 

were isolated for continued exposure. 

Temperature was maintained at 26±1°C by placing the aquaria 

in a temperature controlled water bath. Salinity was ambient. 

The mysids wen= fed live brine shrimp nauplii ad libitum daily 

during the test. 

8. Pathology 

Live animals f:rom the chronic sheepshead minnow test were 

fixed in Bouin's pi-cro-formol-acetic fixative and shipped to the 

Haskell Laboratory for histopathological examination according 

to the following schedule: 

·Pretest .....: adult male and. female fish from the population 
which produced sperm and eggs to begin the test; 

1 day posthatch - fish. from the common egg pool; 

Day at which 50% mortality occurred in the highest con
centration - fish from all concentrations and control; 

Day on which fish were first placed in spawning chambers -
fish ·from all concentrations and control; 

Day on which the test ended - fish from all concentrations 
and control. 

9. pH titrations 

Titrations to determine pH and concentration of the wastewater 

in sea water of two different salinities were performed. Procedures 

and results are described in Appendix C. 
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RESULTS AND DISCUSSION 

Raw data from the toxicity tests are presented here. Sta

tistical evaluations of test results were performed by J.R. Gibson, 

Ph.D., Haskell Laboratory. 

A. Acute tests with sheepshead minnows 

TABLE 1. Results of 0.25-hour exposure cf three life stages 
of sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µi/i or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure perio~s. 

Raw 

Fry Juveniles Adults 

Control - 1/20 Control - 2/20 Control - 1/10 

32,000 - 0/20 32,000 - 1/20 32,000·- 1/10 

42,000 - 1/20 56,000 - 3/20 56,000 - 0/10 

56,000 - 0/20 75,000 - 4/20 100,000 - 2/10 

75,000 - 0/20 100,000 - 14/20 . 

100,000 - 0/20 

pH-adjusted · 

Control - 1/20 Control - 2/20 Control - 1/10 

32,000 - 0/20 32,000 - 2/20 32,000 - 1/10 

42,000 - 1/20 56,000 - 3/20 56,000 - 1/10 

56,000 - 1/20 75,000 - 2/20 75,000 - 2/10 

75,000 - 1/20 100,000 - 2/20 100,000 - 2/10 

100,000 - 0/20 
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TABLE 2.· Results of 0.50-hour exposure of three l{fe stages 
of sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µ!/! or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - 1 /20 Control - 0/20 Control - l I lo 

18 ,.000 0/20. 18,000 7/20 18,000 - 2/10 

24,000 - 0/20 32,000 - 13/20 32,000 - 3/ l 0 

32,000 2/20 56,000 20/20 42,000 4/10 

56,000 - ·20120 75,000 - 20/20 56,000 - 10/10 

75,000 - 20/20 100,000 - 20/20 

pH-adjusted·. 

Control l/20 Control 0/20 Control 1/10 

18,000 - 0/20 18,000 - 1/20 18,000 - 0/10 

32,000 - 0/20 32,000 - 0/20 32,000 - 2/10 

56,000 - 0/20 56,000 - 3/20 56,000 - 5/10 

75,000 - 1/20 75,000 - 7/20 75,000 - 3/10 

100,000 0/20 100,000 20/20 100,000 4/10 
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TABLE 3. Results of 0.75-hour exposure of three life stages 
of sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µi/i or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fr~ Juveniles Adults 

Control · - 2/20 Control 0/20 ' Control 1/10 - -

10,000 - 1/20 5,600 - 2/20 18,000 - 0/TO 

18,000 5/20 10,000 5/20 32,000 0/10 

32,000 5/20 18,000 C/20 42,000 - 3/10 

56,000 - 7/20 32,000 - 13/20 56,000 - 5/10 

75,000 - 11 /20 56,000 - 19/20 100,000 - 9/10 

100,000 - 15/20 
.. 

' 
EH-adjusted 

Control - 2/20 Control - 0/20 Control - 1/10 

18,000 - 0/20 5,600 - 1/20 18,000 - 1/10 

32,000 - 2/20 10,000 - 3/20 32,000 - 1/10 

56,000 - 8/20 18,000 - 6/20 56,000 - 2/10 

75,000 - 12/20 32,000 - 7/20 75,000 - 4/10 

100,000 - 18/20 56,000 - 11/20 100,000 - 7/10 

100,000 - 20/20 
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TABLE 4. Results c1f 1-hour exposure of three life stages of 
sheepshectd minnows to raw and pH-adjusted Grasselli 
wastewate?r. Concentrations are given as µ'.e./R. or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - Cl/20 Control - 0/20 Control - 0/10 

18,000 - 9/20 10,000 - 0/20 10,000 - 0/10 

24,000 - 13/20 18,000 - 6/20 18,000 - 2/10 

32,000 - 14/20 18,000 - 10/20 32,000 -. 10/10 

56,000 - 20/20 24,000. - 16/20 56,000 - 10/10 

75,000 - 20/20 32,000 - 20/20 100,000 - 10/10 

56,000 - 20/20 

75,000 - 20/20 

EH-adjusted 

Control - Cl/20 Control - 0/20 Control - 0/10 

24,000 - 7/20 .5,600 - 2/20 18,000 - 0/10 

32,000 - 4:/20 10,000 - 10/20 32,000 - 2/10 

56,000 - 13/20 18,000 - 13/20 56~000 - 7/10 

75,000 - 19/20 32,000 - 20/20 75,000 - 10/10 

100,000 - 20/20 56,000 - 20/20 100,000 - 10/10 

75,000 - 20/20 

100,000 - 20/20 
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TABLE 5. Results of 2-hour exposure of three life stages of 
sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µt/i or ppm. 
Mortality is given as the number of fish which died 

·compared to number tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - 2/20 Control - 0/20 Control - l I lo 

10,000 3/20 5,600 0/20 10,000 2/10 

18,000 - 5/20 7,500 5/20 18,090 - 3/10 

32,noo 15/20 10,000 5/20 32,000 - 10/10 

56,000 - 15/20 14,000 - 12/20 . 56,000 - 10/10 

75,000 17 /20 ·18,000 16/20 75,000 10/10 

100,000 - 17 /20 

pH--adjusted · 

· Control - 2/20 Control - 0/20 Control - 1/10 

10,000 - 3/20 5,600 - 1/20 10,000 - 2/10 

18,000 - 9/20 7,500 - 2/20 18,000 - 4/10 

32,000 - 20/20 10,000 - 1/20 32,000 - 1/10 

56,000 - 20/20 14,000 - 0/20 56,000 - 5/10 

75,000 - 20/20 18,000 - 10/20 75,000 - 10/10 

100,000 - 20/20 24,000 - 10/20 100,000 - 10/10 
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TABLE 6. Result~ of 4-hour exposure of three life stages of 
sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µ2/2 or ppm. 
Mortality is given as the n~mber of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - 1/20 Control - 1 /20 Control - 0/10 

:3,200 .- 2/20 3,200 - 0/20 511600 - 0/10 

5,600 - 2/20 5,600 - l/20 10,000 - 3/10 

10,000 * 8,700· - 5/20 14,000 2/10 

18,000 - 2/20 12,000 - 14/20 18,000 - 8 /l 0 

32,poo - 12/20 18,000 - ?0/20 24,000 - 10/10 

pH-adjusted· 

Co.ntrol ~ 1/20 Control - 1/20 Control - 0/10 

5,600 - 2/20 . 5,600 - 0/20 5,600 - 0/10 

10,000 - 1/20 10,000 - 3/20 10,000 - 5/10 

18,000 - 5/20 14,000 - 18/20 14,000 - 9/10 

32,000 - 5/20 18,000 - ?0/20 18,000 - 10/10 

56,000 - 18/20 24,000 - 20/20 24,000 - 8/10 

75,000 - 20/20 

*Over-turned test container 
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TABLE 7. Results of 8-hour exposure of three life stages of 
sheepshead minnows to raw and pH-adj.usted Grasselli 
wastewater. Concentrations are given as µR./R. or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - 2/20 Control - 0/20 Control - 0/10 

3,200 - 2/20 1,800 - 0/20 5,600 - 2/10 

5,600 - 4/20 3,:200 - 0/20 8,700 - 2/10 

10,000 - 13/20 5,600 - 0/20 12,000 -.10/10 

18,000 - 20/20 10,000 - 3/20 14,000 - 10/10 

32,000 - 20/20 14,000 - 18/20 18,000 - 10/10 

18,000 - 20/20 

;eH-adjusted 

Control - 2/20 Control - 0/20 Control - 0/10 

S, 600 - 5/20 1,800 - 0/20 5,600 - 3/10 

10,000 - 15/20 3,200 - 0/20 8,700 - 9/1.0 

18,000 - 20/20 5,600 - 0/20 12,000 - 10/10 

32,000 - 20/20 7,500..;.. 8/20 14,000 - 10/10 

56,000 - 20/20 10,000· - 9/20 18,000 - 10/10 

100,000 - 20/20 18,000 - 20/20 
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·TABLE 8. Results of 12-hour exposur~ of three life stages of 
sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µt/t or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes fish which died 
during both the exposure and post-exposure periods . 

. Raw 

Fri Juveniles Adults 

Control - 0/ i~O Control - 0/20 C·ont rol - 1I1 o 

3,200 - 4/~~o 3,200 - 0/20 3,200 - 2/10 

5,600 - 19/20 5,600 - 4/20 5,600 - 6/10 

7,500 - 19/20 7,500 - 13/20 7,500 - 6/10 

10,000 - 20/20 10,000 - 20 /20 10,000 - 111 o 

14,000 - 20/20 14,000 -·20120 

pH-adjusted 

Contr.01·.- 0/t~O Control - 0/20 Control - l I lo 

3,200 - l f '~o 3,200 - 0/20 3,200 - 2/10 

5,600 - 11;w 5,600 - 1/20 5,600 - 4/10 

7,500 - 11/20 7,500 - 1/20 7,500 -·1110 

10,000 - 16/20 10,000 - 13/20 10,000 - 10/10 

14,000 - 17/20 14,000 - 20/20 14,000 - 10/10 
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TABLE 9. Results of 24-hour exposure of three life stage.s of 
sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µt/t or ppm. 
Mortality is given as the number of fish which died 
compared to nwnber tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - 0/20 Control - 0/20 Control - 1/20 

2,400 - 3/20 2,400 - 2/20 2,800 - 1/20 

3,200 - 18/20 3,200 - 9/20 3,200 - 1/20 

4,200 - 20/20 4,200 - 20/20 4,200 - 5/20 

5,600 - 20/20 5,600 - 20/20 5,600 - 11/20 

7,500 - 20/20 7,500 - 20/20 7 I ,'.j()Q - 20/20 

pH-adjusted 

Control - 0/20 Control·- 0/20 c.ontrol - 1/20 

2,400 - 0/20 2,400 - . 1/20 3,200 - 2/20 

3,200 - 4/20 3,200 - . 1/20 3,700 - 3/20 

4,200· - 7/20 3,200 - 3/20 4,200 ~ 1/20 

5,600 - 20/20 4,200 - 14/20 5,600 - 8/20 

7,500 - 20/20 5,600 - 19/20 7,500 - 20/20 

7,500 - 20/20 

10,000 - 20/20 
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TABLE 10. Results of 48-hour exposure of three life stages of 
sheepsh1:!ad minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are given as µ.fl./.fl. or ppm. 
Mortality is given as the number of fish which died 
compared to number tested and includes.fish which died 
during both the exposure and post-exposure periods. 

Raw 

Fry Juveniles Adults 

Control - 3/20 Control - 2/20 Control - 0/10 

1,000 - 1/20 1,000 - 1/20 1,000 - 0/10 

1,800 - 0/20 1,800 - 17/20 1,400 - 1/10 

2,400 - lJ./20 2,400 - 20/20 1,800 - 0/10 

3,200 - 20/20 3,200 - 20/20 2,400 - 2/10 

5,600 - 20/20 5,600 - 20/20 4,200 - 10/10 

7,500 - 20/20 

pH-adjusted 

Control - 3/20 Control - · 2/20 Control - 0/10 

1,800 - 0/20 1,000 - 4/20 1,000 - 1/10 

2,400 - 0/20 1,800 - 2/20 1,800 - 3/10 

3,200 - 4/20 2,400 - 6/20 2,400 - 1/10 

5,600 - 19/20 3,200 - 20/20 2,800 - 2/10 

5,600 - 20/20 3,200 - 3/10 

7,500 - 20/20 4,200 - 10/10 
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· TABLE 11. Results of 96-hour exposure of three life stages of 
sheepshead minnows to raw and pH-adjusted Grasselli 
wastewater. Concentrations are giv~n as µi/i or ppm. 
Mortality is given as the number of fish which died 
compared to nwnber tested and includes fish which died 
during both the exposure and post-exposure periods. 

Raw 

Frl Juveniles Adults 

Control - 1/20 Control - 2/20 Control - 1/10 

320 - 1/20 320 - 3/20 320 - 0/10 

560 - 2/20 560 - 2/20 560 - 2/10 

1,000 - 5/20 1,000 - 4/20 1,000 - 2/10 

1,800 - 18/20 1,400 - 17/20 1,800 - 4/10 

2,400 - 20/20 1,800 - 19/20 3,200 - 10/10 

2,400 _. 20/20 

pH-adjusted 

Control - 1/20 Control - 2/20 Control - 1/10 

320 - 6/20 320 - 2/20 320 - 2/10 

560 - 7/20 560 - 1/20 560 - 1/10 

1,000 - 14/20 1,000 - 2/20 1,000 - 6/10 

1,800 - 9/20 1,800 - 3/20 1,800 - 7/10 

2,400 - 16/20 1,800 - 6/20 3,200 - 10/10 

2,100 - 18/20 

2,400 - 19/20 



B . Time-independent (incipient) test ~(th sheepshead minnows 

TABLE 12. Results of a time-independent toxicity test in which sheepshead 
minnows were exposed to pH-adjusted Grasselli wastewater. Mor-
tality is given as the number of .fish which died of 20 tested 
and as the corresponding percentage. 

Nominal EXPOSURE 
concentration 24 h 48 h 96 h 144 h 192 h 240 h 

(µR. /R.; ppm) No. ( % ) No. (%) No. ( % ) No. ( % ) No. ( % ) No. ( % ) 

Control 0 (0) 0 (0) 0 (0) 0 (0) 0 ( 0) 0 (0) 

l '050 0 ( 0) 0 { 0 ) 0 (0) 0 (0) 0 (0) 0 (0) 

1,400 0 ( 0) 0 (0) 0 (0) 3 ( 1 5) 5 {25) 5 ( 2 5) 

1 '86 7 0 (0) 0 { 0) 0 ( 0) 4 (20) 4 (20) 4 ( 20) 

2,489 0 (0) 0 { 0) l (5) 9 (45) 18 (90) 18 (90) 

3,319 7 (35} 20 ( l 00). 20 ( 1 00) 20 (100} 20 (100) 20 ( 100} 

4,425 20 {100) 20 ( 1 00) 20 (100) 20 { l 00} 20 (100) 20 { 100) 

5,900 20 {100) 20 (100) 20 (100) 20 ( 1 00) 20 ( 1 00) 20 ( l 00) 

POST-
EXPOSURE 

336 h 
No. ( % ) 

0 (O} 

0 (0) 

5 (25) 

4 (20) 

18 (90) 

20 (100) 

20 ( 100) 

20 (100) 

N 
....i 
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C. Subchronic (egg-fry) test with sheepsh~ad minnows 

· Hitching success was not affected (Table 13). Exprisure 

to concentrations ~2,250 ppm caused meaningful mortality during 

the 28-day exposure, but there was low mortality (only one fish 

.died in 1,266 ppm and one in 2,250 ppm) during the 14~day post~ 

exposure period (Table 14)~ There was no apparent effect on · 

growth (Table 15). 

TABLE.13. Hatching success of sheepshead minnow eggs exposed to pH-
adjusted (8.0) Grasselli wastewater in sea water. 

Concentration 
(ppm} Number of eggs % hatch 

Contro1 A 47 94 
B 49 98 

712 A 48 96 
B. '•. 47 94 

949 A 41 82 
B 48 96 

l ,266 A 46 92 
B 49 98 

1,687 A 50 100 
B 44 88 

2,250 A· 46 92 
B 48 96 

3,000 A 48 £6 
B 48 96 

4,000 A 49 98 
B 49 98 
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,ABLE 14. Mortality of sheepshead minnows during a 28-day exposure to 
pH-adjusted Grasselli wastewater.and a 14-day post-exp6sure 
period in wastewater-free sea water. Mortality is given as 
number of fish killed of 40 tested and as a percentage. 

MORTALITY 
.Nominal EXPOSURE POST-EXPOSURE 

concentration Day 14 Da1 28 Day 42 
fui /i;in~m) Number (%} Number (%} Number (%} 

Control .A 1 ( 2. 5) 2 ( 5. 0) 2 (5.0) 

Control B 0 ( 0) 0 (0) 0 (0) 

.'712 ·A 0 (0) 0 (0) 0 (0) 

712 B 0 ( 0) 0 (0) 0 ( 0) 

949 A 4 (10.0) 4 (10.0) 4 (10.0) 

949 B 1 (2.5) 1 ( 2. 5) 1 ( 2. 5) 

1 '266 A 0 ( 0) 0 ( 0) 0 (0) 

1,266 B 0 (0) 3 (7.5) 4 (10.0) 

1,687 A 3 ( 7. 5) 4 (10.0) 4 (10.0) 

l ,687. B 0 ( 0) 0 ( 0) 0 ( 0) 

2,250 A 2 ( 5. 0) 10 (25.0) 11 (27.5) 

2,250 B 19 (47.5) 28 (TO. 0) 28 (70.0) 

3,000 A 38 (95.0) 39 (97.5) 39 (97.5) 

3,000 B 30 (75.0) 39 (97.5) 39 (97.5) 

4,000 A 39 (97.5) 40 (100) 40 (100) 

4,000 B 40 {100) 40 {100) 40 {100) 
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TABLE 15. Growth of sheepshead minnows during a 28-day exposure to 
pH-adjusted Grasselli wastewater and a 14-day post-exposure 
period in wastewater-free sea water. 

Mean standard length (in centimeters) 

Nominal 
concentration 

(µt/i ;ppm) 

Control A 

Control B 

712 A 

712 B 

949 A 

949 B 

1 '266 A 

1'266 B 

1,687 A 

l '687 B 

2,250 A 

2,250 B 

3,000 A 

3,000 B 

4,000 A 

4,000 B 

aNo picture taken. 
bNo fish. 

Day 

0.5 

0.6 

0.6 

0.8 

0.5 

0.6 

0.6 

0.6 

0~5 

0.5 

0.5 

0.5 

0.5 

and standard 

EXPOSURE 
14 Day 

± 0. 1 1. 2 ± 

± 0. 1 1. 3 ± 

± 0. 1 1. 3 ± 

± 0.2 1 . 3 ± 

± 0. 1 1. 2 ± 

± 0.2 l. 3 ± 

± 0. 1 1. 3 ± 

± 0. 1 1. 3 ± 

± 0.2 l. 2 ± 

_a ·i. 3 ± 

± 0. 1 1. 3 ± 

± 0. 1 1. 4 ± 

± 0. l 1. 6 ± 

± 0.0 1. 8 ± 

b 

b 

deviation 
POST-

EXPOSURE 
28 Day 42 

0.2 1. 3 ± 0.2 

0. l 1. 4 ± 0. 1 

0. 1 1. 4 ± 0. 1 

0. 1 1. 4 ± 0. 1 

0. 1 l. 4 ± 0. 1 

0. 1 1.4 ± 0. 1 

0. 1 1. 4 ± 0. 1 

0. 1 1. 4 ± 0. l 

0.2 1. 3 ± 0.2 

0. 1 1. 3 ± 0. l 

0. 1 1. 4 ± 0.2 

0. 1 1. 7 ± 0.2 

0.0 2.4 ± 0.0 

0.0 2.5 ± 0.0 
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D. Pulse-exposure tests with sheepshead minnows and grass 
shrimp 

l. Single pulse tests 

TABLE 16. Adult grass shrimp; initial concentration 5,000 ppm; 
and dilution rate 100 mt/min. 

Time (h) Control 

Initial. 8.3 
0.08 
0.17 ·8.3 
0.25 
0.5 8.3 
0.75 
1. 0 8.3 
1 - 5 8.3 

·2.0 8.3 
2.5 8.3 
3·. 0 8.3 
4.0 8.3 
5.0 8.3 

23.0 8.3 
24.0 8.3 

-

H 

Test l 

8. 3 . 

9.7 

. 9. 3 

8.9 
8.7 
8.6 
8.5 
8.5 
8.5 
8.4 
8.3 
8.3 

EXPOSURE 

Test 2 

8.3 

9.7 

9.4 

9. 1 · . 
9.0 
8.9 
8.7 
8.7 
8. 6 . 

.8.4 
8.3 
8.3 

·Test 3 

8.3 
9. l 
9. 9 .. 
9. 7 . 
9. 3 . 
9. 1 
8.9 
8.7 
8.6 
8.5 
8.4 

-
8.3 

Mortality · l/20 (5%) 2/20 (103) 3/20 (15%) 0/20 (0%) 

POST-EXPOSURE 

Day l 1/20 2/20 3/20 0/20 
Day 2 1/20 2/20 3/20 0/20 
Day 3 1/20 2/20 3/20 0/20 
Day 4 1/20 ( s~n 2/20 ( 1 o~n 3/20 ( 1 5%) 0/20 (0%) 

Salinity - 26±3 0 100 Temperature - 28±1°C 
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17..Adult grass shrimp; initial concentration 10,000 ppm; 
dilution rate 100 m.Q./min. 

H 

Time ( h) Control Test 1 Test 2 Test 3 

Initial 8.3 8.4 8.3 8.3 
0.08 8.3 9.3 8.9 
0. 17 8.3 10.0 10.2 10.2 
0.25 8.3 l 0. 1 l 0. l 
0.5 8.3 9.8 9.7 9.8 
0.75 8.3 9.4 9.4 
l. 0 8.3 9.4 9.2 9.2 
l. 5 8.3 9.2 8.9 8.8 
2.0 8.3 9. l 8.7 8.6 
2.5 8.3 8.8 8.6 8.5 
3.0 8.3 8.8 8.4 8.4 
4.0 8.3 8.7 
5.0 8.3 8.4 

23.0 8.3 8.3 
24.0 a.3 8.3 8.3 8.3 

EXPOSURE 

Mortality 0/20. (0%) 2/20 (10%) 0/20 (0%) 0/20 (0%) 

-------------~------------~----

POST-EXPOSURE 

Day 1 
Day 2 
Day 3 
Day 4 

0/20 
0/20 
0/20 
0/20 (0%) 

Salinity - 26±3 O/oo 

2/20 0/20 
2/20 0/20 
2/20 0/20 
2/20 (10%) 0/20 (0%) 

0/20 
0/20 
0/20 
0/20 (0%) 

Temperature - 28±1°C 



TAB.LE18. Adult grass shrimp; initial 
and di·lution rate 10 mi/min. 

Time ( h) Control 

Initial 8.3 
0.08 8.3 
0.17 8.3 
0.25 8.3 
0.5 8. 3 . 
0.75 8.3 
1. 0 8.3 
1. 5 8.3 
2.0 8.3 

24.0 8.3 

Mortality 0/20 (-0%) 

0/20 
0/20 
0 /20 

H 

Test 1 

8.3 
8.4 
8.4 
8.4 
8.4 
8.5 
8.5 
8.4 
8.3 
8.3 

EXPOSURE 

0/20 (0%) 

. p'osT-EXPOSURE 

0/20 
0/20 
0/20 

concentration 1'000 ppm; 

Test 2 Test 3 

8.3 8.3 
8.5 8.4 
8.5 8.5 
8.5 8.5 
8.5 8.5 
8.5 8.5 
8.5 8.5 
8.4 8.4 
8.4 8.4 
8.3 8.3 

0/20 (0%) 0/20 (0%) 

0/20 
0/20 
0/20 

0/20 . 
0/20 
0/20 

Day 1 
Day 2 
Day 3 
Day 4 0/20 (0%) 0/20 (0%) 0/20 (0%) 0/20 (0%) 

Salinity - 28±2 °;oo Temperature - 28±1°C 
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TABLE 1 9. Adult grass sh r.i mp; initial concentration 5,000 ppm; 
and dilution rate l'O m~/min. 

Time ( h) 

Initial 
0.08 
0. 17 
0.25 
0.5 
1. o 
1. 5 
2.0 
3.0 
4.0 
5.0 
6.0 
9.0 

20.0 
24.0 

.Mortality 

Day 1 
Day 2 
Day 3 
Day 4 

H 

Control Test 1 Test 2 Test 3 

8.3 8.3 8.3 8.3 
8.3 8.7 8.9 8.5 
8.3 8.9 9.0 8.8 
8.3 9.0 9.0 8.9 
8.3 9.0 8.9 9. l 
8.3 8.9 8.9 8.9 
8.3 9.0 9.0 8.9 
8.3 8.8 8.9 8.7 
8.3 8.8 8.9 8.7 
8.3 8.8 8.8 8.7 
8.3 8.8 8.8 8.7 
8.3 8.8 8.8 8.7 
8.3 8.7 8.7 8.6 

. 8. 3 8.5 8.5 8.4 
8.3 8.4 8.3 8.3 

EXPOSURE 

0/20 (0.%) 2/20 (10%)< 3/20 (153) 3/20 (15%) 

POST-EXPOSURE 

0/20 
l/20 
1/20 
1/20 (5%) 

2/20 3/20 3/20 
2/20 3/20 3/20 
2/20 3/20 3/20 
2/20 (10%) 3/20 (15%) 3/20 (15%) 

Salinity - 28±2 O/oo Temperature - 28±l°C 
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TABLE 20. Adult grass shrimp; initial concentration 10,000 ppm; 
and dilution rate 10 m.e./min. 

H 

Time (h) Control Test 1 Test 2 Test 3 

Initial 8.3 8.3 8.3 8.3 
0.08 8.3 9.0 9.6 l 0. l 
0. 17 8.3 9.9 9.8 9.9 
0.25 8.3 9.6 9.7 9.7 
0.5 8.3 9.6 9.7 9.6 
0.75 8.3 9.5 9.5 9.6 
l. 0 8.3 9.5 9.5 9.6 
1. 5 8.3 9.4 9.4 9.5 
2.0 8.3 9.4 9.4 9.4 

24.0 8.3 9.0 9.3 8.9 

EXPOSURE 

Mortality 0/20 (0%) 20/20 (100%) 20/20 (100%) 20/20 (100%) 

NO POST-EXPOSURE 

Salinity - 23±1 °/oo Temperature - 28±1°C 



TABLE 21 .. 30-day fish: initial concentration 5,000 ppm; and 
dilution rate 100 mi/min~ 

Time (h) 

Initial 
0.08 
0. 17 
0.25 
0.5 
0.75 
l. 0 
1. 5 
2.0 
2.5 
3.0 

23.0 
24.0 

Control 

8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 

Test l 

8.3 
9.9 
9.9 
9.9 
9.5 
9. 2. 
8.9 
8.9 
8.6 
8.5 
8.5 
8.3 
8.3 

EXPOSURE 

H 

Test 2 

8.3 
9.5 
9.6 
9.6 
9.7 
9.7 
9.4 
9.0 
8.9 
8.8 

. 8. 6 
8.3 
8."3 

Test 3 

8.3 
9.5 
9.6 
9.7 
9.4 
9. l 
8.9 
8.7 
8.6 
8.5 
8.4 
8.3 
8.3 

Mortality 0/20 (0%) · 1/20 (5%) 0/20 (0%) 0/20 (0%) 

POST-EXPOSURE 

Day 1 
Day 2 
Day 3 
Day 4 

1/20 
1/20 
1/20 
1/20 (5%) 

Salinity - 23±1 °100 

1/20 0/20 
1/20 0/20 
1/20 0/20 
2/20 (10%) 1/20 (5%) 

0/20 
1/20 
1/20 
1/20 (5%) 

Te~perature - 28±1°C 
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TABLE 22. 30-day fish; initial concentration 10,000 ppm; and 
·dilution rate 100 mt/min. 

Ti me ( h) 

Initial 
0. l 7 
0.25 
0.5 
0.75 
l. 0 
2.0 
3.0 
4.0 
5.0 

23.0 
24.0 

Control 

8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 
8.3 

- 8. 3 
8.3 

Mortality 0/20 (0%) 

Test 1 

8.3 
10.0 
10.0 
9.9 
9.7 
9.4 
8.7 
8.4 
8.4 
8.4 
8~4 
8.4 

EXPOSURE 

H 

Test 2 

8.3 
10.0 
10.0 
10.0 
9.9 
9.8 
9.3 
8.9 
8.6 
8.5 
8.3 
8.~ 

Test 3 

8.3 
9.6 

10.0 
10.0 
9.9 
9.6 
8.8 
8.5 
8.4 
8.4 
8.4 
8.4 

1/20 (5%) 0/20 (0%) 0/20 (0%) 

POST-EXPOSURE 

Day 1 
Day 2 
Day 3 
Day 4 

0/20 
0/20 
0/20 
0/20 (0%) 

Salinity - 24±1 O/oo 

1 /20" 
l/20 
1/20 
1/20 (5%) 

0/20 
0/20 
0/20 
0/20 (0%) 

0/20 
0/20 
0/20 
1/20 (5%) 

Temperature - 28±1°C 
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TABLE 2 3. 30-day fish; initial concentration 1'000 ppm; and 
dilution rate 10 mt/min. 

H 
Time ( h) Control Test 1 Test 2 Test 3 

Initial 8.4 8.4 8.4 8.4 
0.08 8.4 8.5 8.5 8.5 
0. 17 8.4 8.6 8.6 8.6 
0.25 8.4 
0.5 8.4 8.5 8.5 8.6 
0. 7·5 8.4 8.5 8.5 8.6 
1. 0 8.4 8.4 8.5 8.6 
1. 5 8.4 8.5 8.5 8.6 
2.0 8.4 8.5 8.4 8.5 

24.0 8.4 8.4 8.4 8.4 

EXPOSURE 

Mortality 0/20 (0%) 0/20 {0%) 1/20 {5%) 0/20 {0%) 

Day 1 
Day 2 
Day 3 
Day 4 

0/20 
0/20 
0/20 
0/20 {0%) 

Salinity - 30±2 °100 

POST-EXPOSURE 

0/20 
0/20 
0/20 
0/20 {0%) 

1/20 
2/20 
2/20 
2120· (10%) 

0/20 
·0/20 
1/20 
l/20 (5%) 

Temperature - 29±2°C 
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TABLE 24. 30-day fish; initial concentration 5,000 ppm; and 
dilution rate 10 m!/mi·n.· 

H 
Time ( h) . Control Test 1 Test 2 Test 3 

Initial 8.3 8.3 8.3 8.3 
0.08 8.3 8.4 8.6 " 8.5 
0. 17 8.3 8.8 8.9 8.8 
0.25 8.3 8·. s 8.8 8.9 
0.5 8.3 9.0 8.6 8.7 
0.75 8.3 8.9· 8.8 8.8 
1. 0 8.3 8.7 . 9. 0 8.9 
1.5 8.3 8.7 9. 1 8.9 
2.0 8. 3 .. 8.9 9. 1 8.9 
3.0 8.3 9.0 9.0 8.9 

20.0 8.3 8.9 8.8 8.6 
24.0 8.3 8.6 8. 3 . 8.4 

· EXPOSURE · 
.. 

·Mortality 1/20 (5%) 0/20 (0%) 1 /20 "( 5%) 0/20 (0%) 

39 

--------------~-----~---------

POST-EXPOSURE 

Day 1 1/20 0120· 1/20 0/20 
Day 2 1/20 0/20 1/20 0/20 
Day 3 1/20 0/20 l/20 0/20 
Day 4 2/20 ( l 0%) 0/20 ( o~~) l/20 (5%) 0/20 (0%) 

Salinity - 28±2 0 Joo . Temperature - 28±1°C 
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TABLE 25. 30-day fish; initial concentration 10,000 ppm; and 
dilution rate 10 mi/min. 

H 
Time ( h) Control Test l Test 2 Test 3 

Initial 8.3 8.3 8.3 8.3 
0.08 8.3 8.3 9.3 8.3 
0. 1 7 8. 3· 9.6 9.3 9.7 
0.25 8.3 9.8 9.9 9.9 
0.5 8.3 9.7 9.7 9.7 
0.75 8.3 9.4 9.7 9.6 
1. 0 8 :~3 : 9.4 9. ·7 9.5 
l. 5 8.3 9.3 9.5 9.4 
2.0 8.3 9.3 9.5 9.3 
2.5 8.3 9. 1 9.2 9. 1 
3.0 8.3 

20.0 8.3 8.5 8.7 8.6 
22.0 8.3 8.3 8.4 8.3 
24.0 8.3 8.3 8.3 8.3 

- - - - - - - - - - - - - - - - - - - ...:.._ - - - - - - - - - - -

Mortality 

Day 1 
Day_ 2 
Day 3 
Day 4 

1/20 

1/20 
2/20 
2/20 

(5%) 

2/20 (10%) 

Salinity - 30±2 o;oo 

EXPOSURE 

13/20 (65%) l 6/20 (80%) 

POST-EXPOSURE 

13/20 
13/20 
13/ 20 
13/20 (65%) 

l 7 I 20 
17/20 
17/20 
17/20 (85%) 

12/20 

13/20 
13/20 
13/20 

(60%) 

13/20 (65%) 

Temperature - 29±2°C 



2. Multiple pulse tests 

TABLE 26. Adult grass shrimp; initial concentration - 5,000 ppm; and dilution rate -
100 m.e./min . 

• 
H 

Control Test 1 . Test 2 Test 3 
Dav \·: Dav Day Day -

Time ( h) 0 2 4 6 0 2 ·4 6 0 2 4 6 0 2 4 - - -
Initial 8.3 8.4 8.3 8.3 8.3 8.4 8.3 8.4 8.3 8.4 8.3 8.4 8.3 8.4· 8.3 
0.08 8.4 8.3 8. 3 9. 1 9.2 9. 7 9. l 9.5 8.6 9.8 9.5 
0. l 7 8.3 8.4 8.3 9.6 9.4 9.5 9.5 9.5 9.7 9.6 9.8 9.8 
0.25 8.4 8.3 8.3 9.6 9.9 9.4 9.6 9.9 9.8 9.4 9~9 
0.5 B.3 8.4 8.3 8.3 9.5 9.5 9.5 9.2 9.9 9.5 9.5 9:6 9.4 9.3 9.5 
0.75 8.4 8.3 - 9.5 9.4 - 9. 5 9.4 9.3 9.4 
l. 0 8.3 8.4 8.3 8.3 9.2 9.4 9.2 8.9 9.0 9.2 9.0 9.4 8.9 9.2 9.2 
1. 5 8.3 8.4 8.3 8.3 9.0 9. 1 8.9 8.6 8.8 8.9 8.6 9.2 8.8 9.0 8.8 
2.0 8.3 8.4 8.3 8.3 8.9 9.0 B. 8 . 8.5 8.7 8.8 8.6 8.9 8.7 8.9 8.7 
2. 5 8.3 8.3 - 8.8 - 8.8 8.6 8.6 8.6 8.7 
3.0 8.3 8.3 8.3 8.8 - 8.8 8.4 8.6 8.6 8.5 8.6 8.7 
5.0 8.3 8. 7 8.4 8.4 

24.0 8.4 8.4 8.3 8.3 8.4 8.4 8.3 8.3 8.4 8.4 8.3 8.3 8.4 8.4 8.3 

EXPOSURE 

Mortality 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 

6 

8.4 
9.4 

9.5 
9.5 

9.4 
9.3 
9.3 

8.8 

8.3 

2/20 

--------------------~---~------------~----------

POST-EXPOSURE 

Day 1 0-/20 0/20 0/20 2/20 
Day 2 0/20 0/20 0/20 4/20 
Day 3 0/20 0/20 0/20 4/20 
Day 4 0/20 (0%) 0/20 (0%) 0/20 (0%) 4/20 (20%) 

Salinity - 24±1 0 100 Temperature - 28±1°C 

ii:.. 
I-' 
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TABLE 27. Adult grass shrimp; initial concentration - 10,000 ppm; and 
dilution rate - 100 mi/min. 

H 
c"ontrol Test 1 Test 2 Test 3 

Time ( h) Oat Da~ Day Da~ 
0 2 4 6 0 2 4 6 0 ·2 4 6 0 2 4 6 

~ 

Initial 8.3 8.3 8.4 8.3 8.3 8.3 8. 4· 8.3 8.3 8.3 8.4 8.3 8.3 8.3 8.4 8.3 
0.08 8. 3 8.3 8.4 8.3 8.8 9. 7 9.0 8.8 . 1 0. 1 9.8 9.8 9.5 1 0. 1 9.9 9.7 9.5 
0. 1 7 8.3 8.3 8.4 8.3 9.9 9.7 9.9 8.8 10.0 9.8 9.8 9.8 10.0 9.8 9.9 9.8 
0.25 8.3 8.3 8.4 8.3 9.4 9.6 9.7 9. 7 9.6 9. 7 9.6 9.6 9. 7 
0.5 8.3 8.3 8.4 8.3 9. l 9.4 9.6 9.4 9. 1 9.0 9.6 9.6 9.2 8.9 9.7 9.6 
0.75 8.3 8.3 8.4 8.3 8.8 9. 2 9.6 9.0 8.8 8.7 9. 5 9. 2 8.7 8.6 9.6 9.2 
1. 0 8.3 8.3 8.4 8.3 8.5 9. 2 9. 3 8.6 8.5 8.6 9. 1 8. 8 . 8.4 8.4 9.2 8.8 
1. 5 8.3 8.3 8.4 8.3 8.5 8.6 9.0 8.4 8.4 8.4 8.8 8.4 8.4 8.3 8.9 8.4 
2.0 8.3 8.3 8.4 8.3 8.3 8.5 9.0 8.4 8.3 8.3 8. 7 8.3 8.3 8.3 8.7 8. 3 
3.0 8.3 8.3 8.3 8.3 

20.0 8.3 8.3 8.3 8.3 
24.0 8.3 8.3 8.5 8.3 8.3 8.3 8.5 8.3 8.3 8.3 8.5 8.3 8.3 8.3 8.5 8.3 

EXPOSURE 

Mortality 
0 0 1 2 

20 20 20 20 
0 10 12 12 
20202020 

0 11 14 15 
20 20 20 20 

0 13 13 13 
20 20 20 20 

POST-EXPOSURE 

Day l 
2 1 2 . l 5 13 

20 20 20 20 

Day 2 
2 12 1 5 1 3 

20 20 20 20 

2 1 2 l 5 1 3 
Day 3 20 20 20 20 

2 12 l 5 1 3 
Day 4 20 (10%) 20 (60%) 20 (75%) 20 (65%) 

Sa 1 in i ty· - 30±3 O/oo Temperature 29±1°C 

ti:>. 
N 



·TABLE 28. Adult grass shrimp; initial cvncentration - 1,000 ppm; and 
dilution rate - 10 mt/min. 

pH 
Control Test 1 Test 2 

Time (h) 0 2 
nax 

4 6 0 2 
Dax Day 

4 6 0 2 4 6 0 

Initial 8.1 7.6 7.6 7.7 8.1 7.6 7.5 7.8 8.1 7.6 7.6 7.8 8.1 
0.08 8.1 7.6 7.6 7.8 8.2 7.9 7.5 7.8 8.2 7.9 7.7 7.9 8.3 
0.17 8.1 7.6 7.6 7.8 8.3 8.0 7.6 7.8 8.3 7.9 7.7 7.9 8.3 
0.25 8.1 7.6 7.6 7.8 8.3 8.0 7.6 7.9 8.3 7.9 7.8 7.9 8.3 
0.5 8.0 7.6 7.6 7.8 8.2 8.0 7.7 7.9 8.3 7.9 7.8 8.0 8.2 
0.75 8.0 7.7 7.6 7.8 8.2 8.0 7.7 8.0 8.2 7.9 7.9 8.0 8.2 
1. 0 8.0 7.7 7.6 7.8 8.2 8.0 7.7 8.0 8.2 7.9 7.9 8.0 8.2 
1. 5 8.0 7.7 7.6 7.8 8.2 8.0 7.7 8.0 8.2 7.9 7.8 8.0 8.2 
2.0 B.O 7.7 7.5 8.2 B.O 7.7 8.2 7.9 7.9 B.2 
3.0 7.5 7.8 8.0 8.0 8.3 8.C 
4.0 8.1 7.7 7.5 7.8 8.2 7.9 8.0 8.1 8.2 7.9 8.2 8.1 8.2 
5.0 7.8 8.1 8.1 

24.0 8.2 7.8 7.7 7.9 8.2 7.8 7.7 8.0 8.2 7.8 7.8 8.0 8.2 

Test 3 
Day 

2 4 6 

7.6 7.5 7.8 
7.9 7.6 7.9 
7.9 7.6 7.9 
7.9 7.7 a.a 
7.9 7.8 8.0 
7.9 7.8 8.0 
7.9 7.8 8.0 
7.9 7.8 8.1 
7.9 7.8 

8. 0 .· 8.0 
7.9 8.0 8.1 

8.0 
7.8 7.7 7.9 

-----------------------------------------------
EXPOSURE 

Mortality 0/20 0/20 !>/20 0/20 0/20 1/20 0/20 7/20 0/20 0/20 0/20 2/20 0/20 1/20 1/20 3/20 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -· - - - - - - - - - - - - - - - - - - -
POST-EXPOSURE 

Day 1 2/20 7/20 2/20 3/20 

Day 2 2/20 7/20 2/20 3/20 

Day 3 2/20 7/20 2/20 3/20 

Day 4 2/20 (10%) 7/20 (35%) 2/20 (10%) 3/20 (15%) 

Salinity - 25±5 0 /oo Temperature - 28±2°C 
~. 

w 



TABLE 29. Adult grass shrimp; initial concentratibn - 5,000 ppm; arid dilution 
rate - 10 mi/min. 

p If 
Control Test 1 Test 2 Test 

Time ( h) Da~ Dal Da~ Da~ 
_o_ 2 4 0 2 4 0 2 4 0 2 

Initial 8.2 8.0 8.0 . 8. 2 8.0 8.0 . 8. 2 8.0 8.0 8.2 8.0 
0.08 8.2 8.0 8.0 9.2 8.3 8.3 8.6 8. 3 8.4 8.5 8.3 
0. 1 7 8.2 8.0 8.0 8.9 8.6 8.5 8.7 8.4 8.4 8.6 8.6 
0.25 8.2 8. 1 8.0 8.9 8.7 8. 7 8.7 8.5 8.6 8.8 8.4 
0.5 8.2 8.0 8.8 8.7 8.7 8.7 8. 7 
0. 75 8.2 8. l 8.0 8.8 8.6 8.8 8. 7 8.4 8.8 8.7 8.5 
1. 0 8. l 8. 1 8.0 8.8 8.6 8.9 8.7 8.4 8.7 8. 7 8.6 
l. 5 8. l 8. l 8.0 8.8 8.6 8.8 8.7 8.4 8.7 8. 7 . 8.6 
2.0 8. l 8. l 8.0 8.8 8.6 8.9 8.7 8.4 8.6 8.7 8.6 
3.0 . 8. l 8.0 8.6 8.9 8. 4. 8.6 8.5 
4.0 8. l 8. l 8.5 8.4 8.5 
5.0 8. l 8.7 8.7 8.7 

24.0 8. l 8. l 8.2 8.3 8. l 8.2 8.3 8. l 8.2 8.2 8.2 

3 

4 

8.0 
8.4 
8.4 
8.6 
8.6 
8. 7 
8.9 
8.8 
8.8 
8.8 

8.2 _________ ....._ ______________________________________ 
EXPOSURE 

Mortality 0 0 0 13 l 3 20 3 19 20 1 6 1 6 20 
26 20 25 (0%) 20 20 25 (100%) 20 . 20 20 (100%) 20 20 20 (100%) 

--------------~---------------------------------

NO POST-EXPOSURE· 

Salinity - 30±2 °/oo Temperature - 27±1°C 



TA. ~ 30. 30-day fish; initial concentratiL - 1,000 ppm; and dilution rate - 10 ml/. ~. 

pH 
Control Test 1 Test 2 Test 3 

Time · (h) 0 2 
Day 

4 6 
Day 

0 2 4 6 
Day Day 

0 2 4 6 0 . 2 4 6 - -
Initial 8.0 7.9 7.9 7.7 8.0 7.9 7.9 7.7 8.0 7.9 7.9 7.7 8.0 7.9 7.8 7.7 

0.08 8.0 7.9 7.9 7.7 8.0 7.9 7.9 7.9 8.6 8.0 7.9 7.9 8.1 8.0 7.9 7.9 
0.17 8.0 7.9 7.9 7.7 8.1 7.9 0.0 8.0 8.5 8.0 8.0 8.0 8.1 8.0 8.0 8.2 
0.25 8.0 7.9 7.9 7.7 8.3 8.0 8.0 8.0 8.4 8.1 8.1 8.2 8.3 8.0 8.3 8.3 
0.5 8.0 7.9 7.9 7.7 B.3 8.0 8.1 8.0 8.3 8.2 8.3 8.2 8.3 8.1 8.3 8.3 
0.75 8.0 7.9 7.9 8.3 8.0 8.3 8.3 8.2 8.3 8.3 8.1 8.4 
1. 0 8.0 7.9 7.9 7.7 8.4 8.0 8.3 8.1 8.3 8.2 8.3 8.1 8.3 8.1 8.4 8.1 
1. 5 8.0 7.9 7.9 7.7 8.3 8.0 8.2 8.0 8.3 8.1 8.3 8.1 8.2 8.1 8.4 8.1 
2.0 8.0 7.9 7.9 7.7 8.3 8.1 8.2 8.0 8.3 8.1 8.3 8.0 8.2 8.1 8.3 8.0 
3.0 8.0 7.9 7.9 7.7 8.2 8.1 8.0 7.9 8.2 8.1 8.0 7.9 8.2 8.1 8.1 8.0 
5.0 8.0 8.1 8.1 8.1 

24.0 8.0 8.0 7.8 7.8 8.0 8.0 7.8 7.8 8.0 8.0 7.8 7.8 8.0 8.0 7.8 7.8 

EXPOSURE 

Mortality 0/20 0/20 0/20 0/20 2/20 2/20 2/20 2/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 0/20 

POST-EXPOSURE 

Day 1 0/20 2/20 0/20 0/20 

Day 2 0/20 2/20 0/20 0/20 

Day 3 0/20 2/20 0/20 0/20 

Day 4 0/20 (0%} 2/20 (10%} 0/20 (0%) 0/20 (0%) 

Salinity - 29±1 0 /oo Temperature - 26±2°C ~ 

.U'I 



TABLE 31. 30-day fish; initial concentration - 5,000 ppm; and dilution rate - 10 mt/min. 

H 

Control Test 1 Test 2 Test 3 
Day Day Day Day 

Time (h) 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6 

Initial 7.8 7.9 7.8 7.8 7.8 8.0 7.9 8.0 7.9 8.0 7.9 8.0 7.8 8.0 7.9 8.0 
0.08 7.8 7.9 7.8 7.9 8.0 8.0 8.0 8.2 8.1 8.1 8.5 8.2 8.1 8.0 8.0 8.1 
0.17 7.8 7.9 ' 7. 8 7.9 8.2 8.3 8.0 8.2 8.2 8.7 8.5 8.2 8.2 8.3 8.3 8.3 
0.25 7.8 7.9 7.8 7.9 8.5 8.2 8.0 8.4 8.6 8.6 8. 3 '; 8.4 8.4 8.3 8.1 8.3 
0.5 7.8 7.9 7.8 7.8 9.2 8.5 8.5 8.6 8.5 9.0 8.5 8.6 9.0 8.9 8. 7 ' 8.4 
0.75 7.9 7.9 7.8 7.8 9.1 8.8 8.7 8.7 9.2 9,. 0 8.7 8.7 ' 9. 2 8.9 8. 7 ' 8. 7 ' 
1.0 7.9 7.9 7.8 7.8 9.2 9.0 8.6 8.7 9.1 9.0 8.7 8.7 9.2 8.9 8.8 8.7 
1.5 7.9 7.9 7.8 7.8 9.0 8.8 8.5 8.7 9.0 9.0 8.8 8.7 9.1 8.9 8.8 8. 8 ' 
2.0 7.9 7.9 7.8 7.9 9.0 8.9 8.6 8.6 9.0 9.0 8.8 8.6 9.0 8.9 8.7 8.6 
2.5 7.9 7.9 7.8 7.9 8.9 8.9 8.7 8.6 8.9 8.9 8.8 8.6 9.0 8.9 8.7 8.6 
3.0 7.9 7.9 7.8 7.9 8.8 8.9 8.7 8.5 8.8 8.9 8.7 8.5 8.9 8.9 8.7 8.6 
5.0 7.9 7.9 7.8 8.6 8.8 8.5 .- 8.7 8.8 8.6 -., 8.7 8.7 8.5 
7.0 7.9 7.8 7.9 8.5 8.4 8.4 8.5 8.4 8.4 8.5 8.4 8.5 

24.0 8.0 7.9 7.7 7.6 8.1 8 .1 ' 7.9 7.6 8.1 8.1 7.9 7.6 8.1 8.1 7.9 7.8 

- - - - - - - - - - - - - - - - - - - - - -· - - - - - - - - - - - - - - - - - - - - - - - - -
EXPOSURE 

Mortality . 0/20 0/20 0/20 0/20 0/20 5/20 6/20 6/20 0/20 5/20 5/20 5/20 0/20 3/20 3/20 4/20 

-----------------------------------------------
POST-EXPOSURE 

Day 1 0/20 6/20 5/20 4/20 

Day 2 0/20 6/20 5/20 4/20' 

Day 3 0/20 7/20 '5/20 4/20 

Day 4 0/20 (0%) 7/20 (35%) 5/20 ( 25%) 4/20 (20%) 

A 

Salinity - 27±1 0 /oo Temperature - 28±2°C °' 



3. Multiple pulse-exposure test with sheepshead minnow 
spawning group 

There was :no mortality within the spawning group during 

the multiple pulse-exposure test. 

TABLE 32. 'Initial concentration - 3,000 ppm; and dilution 
rate - 169 mt/min. 

pH 

Control Test 
Day Day 

Time {h) 0 2 4 6 0 2 4 6 

Initial ·s. o 8.1 7.9 7.9 8.2 8.1 8.1 7. 9 . 

o. 08 . 8 .. 0 8.1 7.9 7~9 8 .. 3 8.1 8.1 . 7.9 

0.17 8.0 8.1 7.9 7.9 8.4 8.1 8.1 8.0 

0.25 8.0 8.1 7.9 7.9 8.6 8.1 8.3 8.0 

0.5 8.0 8.1 7.9 7.9 8.6 8.3 8.4 8.0 

0 .. 75 8.0 8~1 7.9 7.9 8.6 8.4 8.2 8.0 

1. 0 . 8.0 8.1 7.9 7.9 8.6 8.4 8.2 8.0 

1.5 8.0 8.1 7.9 7.9 8.6 8.6 8.2 8.0 

2.0 8.0 8.1 7.9 7.9 8.5 8. 6 . 8.2 8.0 

2.5 8.1 8.6 

3.0 8.0 8.1 7.9 7.9 8.4 8.6 8.1 8.0 

5.0 8.0 8.4· 

24.0 8.0 8.0 8.1 8.1 8.0 B.l 8.1 B.2 

Salinity - 28±1 0 /oo Temperature - 30±1°C 

47 



TABLE 33. Eggs spawned by a spawning group (2 males and 3 
females) during a multiple pulse-exposure to 
Grasselli wastewater in sea water. 

Number of e2gs 
Day Control 9:roup Exposed 9:rOUE 

oa 
1 49 4 
2a 63 14 
3 71 31 
4a 51 13 
5 52 35 
6a 47 11 
7 36 0 
8 29 3 
9 21 0 

10 26 1 

TOTAL 445 112 

a pulse days· 

TABLE 34. Results of multiple pulse-exposure test with 
sheepshead minnow spawning group. 

Number eggs 
produced 

(number eggs Number of Percentage· 
in cups) Eulses hatch 

Control group 63 (50) 0 98 
71 (50) 0 100 

Exposed group 14 (14) 3 64a 
31 ( 31) 2 _b 

13 (13) 2 100 
35 ( 35) 1 94 

aApproximately half the eggs were unfertilized. 
bEggs lost when egg cup submerged. 

48 
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E. .Chronic test with sheepshead minnows 

Fish exposied to the wastewater in a full life-cycle test were 

affected. Mortality in the highest concentration (3,000 ppm) was 

39% on day 7 (l·-day posthatch) and 100% on day 29. There were no 

deaths in any other concentration or control which appeared to be 

related to the wastewater. Some fish were killed during spawning 

procedures and handling (Table 35) . 

No effect on growth, as determined by standard length and 

weight, was noted during any period of the test (Table 36). A. 

decrease in feeding activity of fish exposed to 1,500 ppm was ob

served, however. Fish in this concentration appeared less active 

than control fish. 

Eggs spawned by fish in all concentrations were fewer than 

eggs spawned by control fish. Only during the third 10-day spawn

ipg period (days 162-171), however, was the number of eggs spawned 

by fish in 1,500 ppm considerably lower than the number of eggs 

spawned by control fish (Tables 37 and 38). 

Hatching success of eggs from exposed fish was generally less 

than hatching success of eggs from control fish (Table 39). A dif

ference in fertility was not apparent at any concentration •. How-

. ever, eggs from f'.ish exposed to 1, 500 ppm required nine days to 

hatch as compared to five days for control eggs. 

Growth and survival of 28-day old fry from parental fish which 

has been continuously exposed to the wastewater for 122-148 days 

did not appear to be different from growth and survival of control 

fry (Table 40) . 
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TABLE 35 •. Mortality of sheepshead minnows (Cyprinodon variegatus) 
exposed to Grasselli wastewater in flowing sea water. 
Mortality is the average from duplicate aquaria and does 
not include deaths which occurred in the spawning chambers. 
Data from days 1-45 reflect deaths which occurred in the 
initial population of 80 fry per treatment. Other mortal~ 
ity data are from the subpopulations of 50 fish per treat
ment. 

Nominal concentrations (µi/i ;:e:em> 
Dax Control 180 (Raw) 188 375 750 1,500 3,000 

1-45 4a/80 1/80 2/80 1/80 0/80 6/80 80/80 
~-----------------------------

46-90 1/50 0/50 0/50 0/50 1/50 1/50 

91-135 1/49 0/50 0/50 0/50 lb/49 0/49 

136-178 0/48 0/50 0/50 0/50 1/48 · 1/49 .. 

~Two fish were killed while netting for photographs. 
Fish crushed under spawning chamber. 

cAll fish had died by day 29. 

_c 

c 
. -

c 



TABLE 36. Standard length and weight of sheepshead minnows (Cyprinodon 
variegatus) exposed for 174 days to Grasselli wastewater in 
flowing, natural sea water. Mean standard length and standard 
deviation are given in centimeters; length was determined photo
graphically. Average weight is given in grams and was deter
mined in water. 

Nominal concentration Day 33 Day 89 Day 178 
, ( ]J 2 I .t ; ppm} Length Wei9:ht 

• 
Length Weight Length Weight 

Control 1.6 ± 0.3 0.2 2.9 ± 0.4 0.8 3.3 ± 0.3 0.9 

100 (Raw} 1.6 ± 0.2 0.2 2.7 ± 0.3 0.7 3.2 ± 0.4 1.0 

188 1.5 ± 0.1 0.1 2.8 ± 0.3 0.7 3.3 ± 0.3 1.0 

375 1. 6 ± 0.1 0.1 2.8 ± 0.3 0.8 3.2 ± 0.3 0.9 

750 1.6 ± 0.1 0.2 2.8 ± 0.3 0.8 3.3 ± 0.3 0.9 

1,500 1.6 ± 0.1 0.2 . 2. 7 ± 0.3 0.8 3.2 ± 0.3 0.9 

3,000 _a 

aAll fish had died. 

U1 ..... 



Day 

122-131 

139-148 

162-171 

. . 

TABLE 37. Eggs spawned by sheepshead minnows (Cyprin6don variegatus) exposed 
to Grasselli wastewater in flowing, natural sea water. During each 
of the three 10-day spawning periods, 5 unspawned fish (2 males ancl 
3 females) were placed in a spawning chamber in each duplicate aquar
ium. · 

Nominal concentrat"ions ·· (u t/1 r12pm2._ 
Control 180 (Raw) 188 375 750 -1\ B A B h" B ·A B A B --....-

081 l,389 435 .. . 388 5·93a · 417 .. 579 •. 420 502 663 

GOl 247a 413a. 1,169 415a 680 691 486 . 361 544 

. 531 405 339·. . 244 .; 344a · 3lsa· 754 520 448 586 .. 

1.,500 
A D 

4"60. 604 

733 640 

157a 207 

---------.---~---~---------------------------~------
UBTOTAL 2,013 2,041 . 1,186 ·1~801: .. 1, 352 1,412 2,024. 1,426 1,311 1,793 1,350 1,451 

. ~ . . . 

--------·------~·--------------·-.------~-------
TOTAL 4,054 2,987 

Death(s) occurred in spawning chamber. 

. . . . . 

. 2, 764 3,450 3,104 2,801 

lJ1 
N 



TABLE 38. Eggs spawned per female spawning day during each of three 10-day 
spawning periods in which 5 unspawned fish (2 males and 3 females) 
were placed in a spawning chamber in each duplicate aquarium. 
Spawning was monitored during the last 49 days of a 174-day study 
with Grasselli wastewater. 

Nominal concentrations (µR./R.iEEm) 

Control 180 (Raw) 188 375 750 .1, 500 
Day A B A B A B 71 ··. n A B A B "' J..) -- -- -

122-131 29.4 46.3 14.5 12.9 22.8 13.9 19.3 14.0 16.7 22.1 15.3 20.l 

139-148 20.0 8.8 16.5 39.0 i4.3 22.7 23.0 16.2 12.0 18.1 24.4 21.3 

162-171 17.7 13.5 11.3 8.1 12.7 11.7 25.1 17.3 14.9 19.5 5.6 6.9 

----------=------------------------------------
Mean of 22.4 22.9 14.1 20.0 16.6 16.1 22.5 15.8 14.5 19.9 15.1 16.1 

duplicate 

Mean 22.6 17.0 16.4 19.2 17.2 15.6 

U1 
w 
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TABLE 39. Hatching success of eggs produced by sheepshead·rninnows 
(Cyprinodon variegatus) exposed to Grasselli wastewater 
in flowing, natural sea water. Mean percentage hatch 
and standard deviation represents pooled data from 
duplicate aquaria during each of three 10-day spawning 
periods. 

Nominal 
concentration Pe.rcenta9:e. hatch 

C µ t It ; ppm) 1st spawning 2nd spawning 3rd spawning 

Control 98 ± 2 95 ± 4· 98 ± 2 

180 (Raw) 97 ± 2 98 ± 1 96 ± 2 

'188 98 ± 2 97 ± 1 97 ± 3 

375 97 ± 2 BS ± 3 91 ± 2 

?50 96 ± 2 84 ± 7 90 ± 2 

1,500 87 ± 5 90 ± 3 88 ± 4 



TABLE 40. Percentage mortality and average in-water weight 
of 28-day old sheepshead minnow (Cyprinodon 
variegatus) fry which were hatched from eggs pro
duced by fish exposed to Grasselli wastewater 
for 122-148 days. Mortality is average of 4 

. groups of 40 fry except as noted. 

Nominal 
concentration Mortality Weight 

(µR./R. ;ppm) (%) (g) 

Control 7 0.08 

180 (Raw) 2 0.07 

188 0 0.07 

375 15a 0.07 

750 7 0.09 

1,500 5 0.08 

a.Three groups. of 4 0 fry. 

' 55. 
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F. Acute tests with mysid shrimp 

For the tests with raw waste~ater, dissolved oxygen remained 

~62% of saturation. Salinity was 30±1 O/oo and temperature, 25±1°C. 

Dissolved oxygen remained ~64%. of saturation for all the con-

· trols and.all test concentrations throughout the tests conducted 

with pH-adjusted wastewater; pH was B.0±1. Salinity was 28±2 °/oo 

and temperature, 28±1°C. 

TABLE 4L. Mortality of mysid shrimp exposed to raw Grasselli 
wastewater in sea water. Duration of exposure is 
given in hours . 

. . 

Nominal Mortalitv 
concentration pH Post-

Hour Cu t Ii ; ppm) Initial Final Exposure Exposure Total 

0. 25 . Control 8.1 8.1 0/10 0/10 0/10 
12,000 9.8 9~8 0/10 0/10 0/10 
13,000 9.9 9.9 0/10 1/10 1/10 
14,000 9.9 9.9 2/10 0/8 2/10 
15,000 9.9 9.9 2/10 0/8 2/10 
16 ,.000 10.1 10.l l0/10· 10/10 

0.50 Control 8.1 8.1 0/10 0/10 0/10 
10,000 9.7 9.7 .0/10 0/10 0/10 
11~000 9.8 9.8 5/10· 0/5 5/10 
12,000 9.8 9.8 7/10 0/3 7/10 
13,000 9.9 9.9 7/10 0/3 7/10 
14,000 9.9 9.9 9/10 0/1 9/10 

0.75 Control 8.1 8.1 0/10 0/10 0/10 
8,000 9.7 9.7 0/10 0/10 0/10 
9,000 9.7 9.7 2/10 0/8 2/10 

10,000 9.7 9.7 2/10 0/8 2/10 
11,000 9.8 9.8 4/10 0/6 4/10 
12,000 9.8 9.8 9/10 0/1 9/10 

1.0 Control 8.1 8.1 0/10 0/10 0/10 
4,000 9.2 9.2 0/10 0/10 0/10 
5,000 9.4 9.4 3/10 0/7 3/10 
6,000 9.6 9.6 2/10 0/8 2/10 
7,000 9.7 9.7 6/10 0/4 6/10 
8,000 9.7 9.7 10/10 . .10/10 

.continued 



TABLE 41, continued. 57 

Nominal Hortalit:t: 
concentration pH Post-

Hour (µQ./Q. ;ppm) . Initial Final Exposure Exposure Total 

2.0 ·control 8.1 8.1 0/10 0/10 0/10 
6,000 9.7 9.7 1/10 0/9 1/10 
6,500 9.7 9.7 6/10 0/4 6/10 
7,000 9.7 9.7 7/10 0/3 7/10 
7,500 9.8 9.8 8/10 0/2 8/10 
8,000 9.8 9.8 10/10 10/10 

4.0 Control 8.1 8.1 0/10 0/10 0/10 
4,000 9.2 9.1 0/10 0/10 0/10 
4,500 9.3 9.2 3/10 0/7 3/10 
5,000 . 9. 5 9.4 1/10 0/9 1/10 
5,500 9.5 9.4 6/10 0/4 6/10 
6,000 9.6 9.5 10/10. 10/10 

8.0 Control 8~1 8.1 0/10 0/10 0/10 
3,500 9.1 9.0 2/10 0/8 2/10 
4,000 9.2 9.1 0/10 0/10 0/10 
4,500 9~3 9.2 1/10 0/9 1/10 
5,000 9.4 9.3 1/10 0/9 1/10 
5,500 9.5 9.4 9/10 0/1 9/10 

------------~---------------------

.Mortality 
24 h 48 h 96 h --. --

96 Control 8.2 8.0 0/10 0/10 0/10 
100 8.3 8.2 1/10 1/10 1/10 
500 8.4 8.2 0/10 0/10 4/10 

l,OOCI 8.6 8.3 . 2/10 3/10 5/10 
1,5001 8.8 8.3 0/10 3/10 5/10 
2,000 8.9 8.5 1/10 10/10 10/10 
2,500 8.9 8.6 1/10 10/10 10/10 
3,00G 9.0 8.7 1/10 10/10 10/10 
3,500 9.1 8.9 lOilO · 10/10 10/10 



TABLE 42. Mortality of mysid shrimp exposed to pH-adjusted 58 
Grasselli wastewater in sea water. Duration of 
exposure is given in hours. 

Nominal Mortality 
concentration Post-

Hour· ( µ R./ R.; ppm) Exposure Exposure Total --
0.25 Control 0/10 0/10 0/10 

15,000 0/10 0/10 0/10 
20,000 1/10 0/9 1/10 
24,000 0/10 0/10 0/10 
25,000 . 10/10 10/10 
26,000 10/10 10/10 

0.5 Control 0/10 0/10 0/10 
14,000 _0/10 0/10 0/10 
15,000 3/10 0/7 3/10 
16,000 6/10 0/4 6/10 
17,000 7/10 0/3 . 7/10 
18,000 10/10 10/10 
19,000 10/10 10/10 

0.75 Control 0/10 0/10 0/10 
4,000 O/J..O 0/10 0/10 
6,000 3/10 0/7 3/10 -
8,000 5/10 0/5 5/10 

·10,000 8/10 012· 8/10 
12;000 9/10 0/1 9/10 
13,000 10/10 10/10 

1.0 Control 0/10 0/10 0/10 
4,000 0/10 0/10 0/10 
6,000 4/10 0/6 4/10 
8,000 4/10 0/6 4/10 
9,000 5/10 0/5 5/10 

10,000 9/10 0/1 9/10 
11,000 10/10 10/10 

2.0 Control 0/10 0/10 0/10 
4,000 0/10 0/10 0/10 
5,000 2/10 0/8 2/10 
6,000 2/10 0/8 2/10 
7,000 3/10 0/7 3/10 
8,000 7/10 0/3 7/10 
9,000 8/10 0/2 8/10 

10,000 9/10 0/1 9/10 

4.0 Control 0/10 0/10 0/10 
4,000 0/10 0/10 0/10 
5,000 1/10 0/9 1/10 
6,000 1/10 0/9 1/10 
7,000 4/10 0/6 4/10 
8,000 6/10 0/4 6/10 
9,000 9/10 0/1 10/10 

10,000 10/10 

continued 
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TABLE 42, continued. 

Nominal Hortality 
concentration Post-

Hour c µ t I.e. ; ppm) Exposure Exposure Total 

8.0 Control 0/10 0/10• 0/10 
2,000 0/10 0/10 0/10 
2,500 1/10 0/9 1/10 
3,000 4/10 0/6 4/10 
3,500 5/10 0/5 5/10 
4,000 7/10 0/3 7/10, 

-------~--~-~-~----------

.Mortality 
24 h 48 h 96 ii --

96 . Control 0/10 . 0/10 0/10 
800 0/10 1/10 1/10 
900 0/10 0/10 0/10 

1,000 0/1.0 2/10 2/10 
1,500 5/10 6/10 6/10 
2,000 4/10 9/10 10/10 
2,500 5/10 10/10 10/10 
3,000 .7/10 10/10 10/10 
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. G. Chronic test with rnysid shrimp 

Exposure to 1,500 ppm of the pH-adjusted Grasselli wastewater 

appeared to affect adult (parental} mysids. On day 4, rnysids 

were observed swimming in circles, an uncharacteristic pattern 

for this crustacean. Mortality of adult mysids in the three high

est concentrations was slightly greater than control mortality 

throughout the exposure (Table 43), but there did not appear to 

be any difference between the number of young produced in any of 

the test concentrations and control. The average number of off

spring per hatch of exposed mys1ds ranged from 4.5 in 375 ppm to 

6.0 in 188 ppm. Average number of control offspring per hatch 

was 5.3 (Table 44). Mortality of exposed juvenile (F 1 ) mysids 

was not a~p~eciably greater than control mortality (Table 45} . · 

Therefore, the wastewater did not adversely affect mysids in a 

chronic exposure. 

Dissolved oxygen remained ~72% in all test concentrations 

and control. Mean salinity was 27 °/oo based on daily measure

ments throughout the 25-day exposure. 
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TABLE 43. Mortality of mysid shrimp (Mysidopsis bahia) exposed 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

for 25 days to pH adjusted ( 8 .. 0) Grasselli wastewater. 
The shrimp were approximately 5-7 days old at the initi
ation of the test. A total of 20 shrimp were exposed to 
each test concentra~ion and sea water control. Tempera
ture was 26±1°C .and salinity was ambient. 

Nominal concentration (~~/~;ppm) 

Control 94 188 375 750 1,500 - --
0/20 0/20 .. 0/20 0/20· 0/20 0/20 

0/20 0/20 0/20 0/20 0/20 0/20 

0/20 0/20 0/20 0/20 0/20 1/20 

0/2Qi 0/20 0/20 0/20 0/20 1/20 

0/20 0/20 l/20a 2/20 0/20 1/20 

0/20 1/20 2/20 2/20 l/20a,b l/20b 

0;2ob l/2oh 2/20. 3/20b 1/20 1/20 

1/20 2/20 2;2ob 3/20 1/20 . 5/20 

1/20 2/20 2/20 3/20 3/20 6/20 

2/20 2/20 2/20 5/20 3/20 6/20 

2/20 2/20 3/20 5/20 4/20 6/20 

2/20 2/20 3/20 6/20 6/20 7/20 

2/20 3/20 4/20 7/20 6/20 7/20 

2/20 5/20 5/20 9/20 6/20. 7/20 

5/20 6/20 5/20 9/20 9/20 8/20 

5/20 6/20 ·6/20 9/20 9/20 8/20 

6/20 6/20 7/20 9/20 10/20 11/20 

6/20 6/20 7/20 9/20 10/20 11/20 

aMysid was cc:rnght on side of test container, became dried 
out and died. 

bFormatio~ of brood pouches noted in chambers. 

continued 
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TABLE 43, continued. 

Nominal concentration (µt/t;pprn) 
Day Control 94 188 375 750 1,500 -- - -
19 6/20 6/20 7/20 9/20 10/20 11/20 

20 7/20 8/20 7/20 14/20 13/20 14/20 

21 11/20 8/20 7/20 14/20 13/20 17/20 

22 11/20 8/20 7/20- . 14/20 13/20 17/20 .. 

23 11/20 8/20 7/20 14/20 13/20 18/20 

24 11/20 8/20 7/20 14/20, 13/20 18/20 

25 12/20 8/20 7/20 14/20 13/20 18/20 



TABLE 44. Averag1~ nwnber of of £spring per hatch of· mys id 
shrimp (Mysidopsis bahia) exposed to pH-adjusted 
Grasselli wastewater in a chronic test. 

Nominal 
concentration 

(µ t/t ;ppm} 

Control 

94 

188 

375 

750 

1,500 

Average number of 
of £spring per hatch 

5.3 

4.7 

6.0 

4.5 

5.3 

5.0 

63 

.· 
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TABLE 45. Mortality of juvenile mysid shrimp (Mysidopsis bahia) 
exposed to pH~adjusted (8.0) Grasselli wastewater. 
Juveniles, which had been released by exposed and 
control adult females, were pooled into groups of 
10 within each replicate (where possible) and were 
isolated from the adults for continued exposure. 
The juveniles were isolated on day 11 of the chronic 
exposure. 

Nominal concentration {µ2/2;ppm) 
Day Control 94 188 375 750 1,500 -

1 0/20 0/20 0/19 0/9 0/16 0/20 

2 0/20 0/20 0/19 0/9 0/16 0/20 

3 0/20 0/20 0/19 0/9 0/16 0/20 

4 0/20 0/20 0/19 0/9 0/16 0/20a 

5 0/20 0/20 0/19 0/9 0/16 0/20 

·6 0/20 0/20 0/19 0/9 1/16 0/20 

7 0/20 0/20 .0/19 0/9 1/16 0/20 

8 0/20 .0/20 0/19 0/9 1/16 0/20 

9 1/20 0/20 0/19 0/9 1/16 0/20 

10 1/20 0/20 0/19 0/9 1/16 0/20 

11 l/20b 0/20 0/19b 0/9 1/16 3/20 

12 1/20 0;2ob 0/19 o;9b l/16b 3/20 

13 1/20 0/20 2/19 0/9 2/16 4/20b 

14 1/20 0/20 2/19a 0/9 2/16 4/20 

aAbnormal swimming behavior noted; the animals swam 
in circles, an uncharacteristic pattern. 

bFormation of brood pouches noted. 
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APPENDICES 

A. Descriptiori of test material container labels 

Each drum was labeled: "DU PONT, SAMPLE, Wastewater P, 

Contains Sodium Sulfate & Sodium Hydroxide, pH 12, El-OG7-l, 

E. I. Du Pont de! Nemours & Co. (Inc.) , Industrial Chemicals 

Department, Wilmington, Del."; "DU PONT, SAMPLE, Wastewater 

El00G7-l, Contains Sodium Sulfate & Sodium Hydroxide, pH 13, 

Caution: May ca~use irritation, avoid contact with eyes, skin, 

clothing.· In Ca:se of Contact: Flush eyes with plenty of water· 

for at least 15 min. Call physician. Flush skin with water. 

Spill or Leak: Flush with water. E. I. Du Pont De Nemours & Co. 

(Inc.), I.ndustrial Chemicals Department, Wilmington, Del." One 
- . . . . 

drum was further labeled "TECHNICAL SECTION, Material-Wastewater 

P, Note Bk. Ref-Sod Sulfate, Add Inf-Sod a, pH 12-13, Eng. - . 

C.F. Hopper, Date - 2/24/76, Du Pont, ICD, Grasselli, N.J." 

B. Chronic fish test procedures 

Eggs for starting the chronic test were obtained from adult 

fish collected from Big Lagoon, near BMRL .. Adults were held in 

sand-banked ponds on the laboratory grounds and in glass aquaria 

inside the laboratory. All animals were acclimated at 30°C for 

a minimum of 7 d.3.ys before eggs were taken. Mortality was <1% 

during the acclimation period and the animals appeared to be in 

excellent condition~ 

The test was conducted in natural sea water which had been 

filtered to 5 mic:::rometers (µm). Salinity was ~15 °/oo and the 

temperature was maintained at 30±1°C by placing the test aquaria 

in constant temp1~rature water baths. 
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The test was conducted in an intermittent-flow system using 

a proportional diluter (Mount and Brungs, 1967) constructed to 

deliver 1 1/cycle at a dilution ratio of 50%. The average num

ber of cycles was approximately 5/hour, providing 99% replace-

ment in 24 hours (Sprague, 1969). Test containers were 30 X 

30 x 91-cm glass aquaria and contained approximately 82 1 of water. 

Five concentrations of wastewater and a control. each with 

duplicate aquaria, were tested~ 

One concentration of raw wastewater was used in place of a 
'· 

solvent control to parallel the low concentration of neutralized 

wastewater. An injecter, equipped with a 50:--rni glass syringe and 

stainless steel needle, pumped the raw wastewater through poly

ethyl~ne tubing directly to a splitter box that delivered to each 

replicate aquaria. 

Light for all tests was provided by two 3.7-meter florescent 

bulbs suspended 46 cm above the test contniners,·providing 100 lux 

incident to the water surface. Photoperiod was 16 hours light: 

8 hours dark. 

To begin the test, eggs were obtained· from adul.t fish whose 

egg production was enhanced by injections of human char.ionic gonado-

trophic ·hormone on two or more alternate days (Schimmel et al., .. 

1974). Testes were excised from males to Jertilize the eggs. 

Within l hour after fertilization, two groups of 50 eggs per dtipli-

cate concentration and the control were placed in an egg incubator 

cup {a 100-mi glass jar with the bottom cut off and 480-µm square 

mesh nylon screen attached with silicone sealant)_ The egg incubator 

cups were suspended from a rocker-arm apparatus (Mount, 1967) which 

gently ocillated them in test aquaria. Eggs were removed from each 
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egg cup by pipette daily, counted, and the cups washed with bursts 

of fresh water to clean the screens. This procedure was repeated 

until all living· embryos ·had hatched. The survival of the embryos 

and length of time required for the fertile eggs to hatch ·was re

corded. Then, 40 fry from each replicate test concentration and 

controls were placed in glass chambers (14-cm wide X 20.5 cm high 

X 26-cm long with 381-µm square tnesh #316 stainless steel screen 

over one end). Survival was monitored daily and any changes in 

physical appearance of the fish or changes in behavior was re

corded. 

When the fish were approximately 28 days old,.the population 

was· reduced to 2S'fish per aquarium and released into large aquaria. 

This number was chosen based on numerous observations to ensure 

sufficient numbers to grow and mature for at least two spawning 

groups (each of ·which was comprised of five fish in the ratio of 

2 males to 3 females) in each concentraticn and the control. 

Growth was n10nitored biweekly, according to the photographic 

methods of McKim and Benoit (1971} .and .average in-water weight 

was detennined by weighing each treated group. 

Effects of the wastewater on spawning were determined after 

fish b.egan to exhibit signs of sexual ·J?.aturity. 

Monitoring of spawning activity was ~.egun on day 122 of the 

test. Spawning chambers were constructed by lacing pieces of 6.s-· 

rn.-n square mesh #316 stainless steel screen together with #-316 

stainless steel ·wire. · The chambers were 30. 5-cm square X 25. 5-cm 

high, and were supported by 5-cm high extensions of the screen 

ends. Beneath each spawning chamber, a 29.5-crn square X 4.7-cm 

high egg collection tray was placed to retain the dernersal eggs 
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which sank through the bottom of the spawning chamber. The tray 

was constructed of plate giass and silicone sealant 1 with a 4-cm 

wide strip of 480-µm square mesh nylon screen along one side of 

the bottom to facilitate consolidation of eggs. Spawning groups, 

which consisted of two male and three female fish, were placed in 

the spawning chambers for a 10-day .period. All possible 2:3 ratios 

in each aquarium were spawnE>d once and extra, unspawned fish from 

each replicate aquarium were combined whenever possible to form 

a2:3 spawning·group. Each day, one end of each spawning chamber 

was lifted slightly .and the e~gg collection tray was removed from the 

aquarium. The eggs which had been spawned· during_ the previous 24. 

hours were washed with sea water, transferred by large-bore glass 

pipette into gla,ss Petri dishes, counted, and separated into groups 

.of 50 eggs.· Each 50-egg group was pla~ed in an egg incubator cup 

and then_placed in the same aquarium as the spawning group which 

produced it. The_egg incubator cups were suspended from a rocker~ 

· arm apparatus which gently oscillated them in the test aquaria. 
. . 

Eggs were removed from each egg incubator by pipette daily, counted, 
- ··. 

and. the cups washed ·with·· bursts of fresh water to clean the screens. 
·-. 

This procedure was repeated until all living eritbryos had hatched. . 

Then, 40.fry were placed in glass chambers where survival was moni-

toreo ~.aily and growth was measured. after _2 8 days. At least two 

groups of fry fr_om each test concentration and controls were moni-

tared, except in the.higher concentrations where toxicant induced 

mortality made it impossible to obtain spawning groups and subse-

quent eggs and fry. 



C. pH titrations 

Grasselli caustic wastewater - H-10192 

·Temperature - 28°C 

Initial salinity of natural sea water - 20 °/oo 

Salinity adjusted to 15 O/oo with glass-distilled water 

Sea water was filtered (1.2 µm) 

Initial pH of sea water - 8.2 

Wastewater was titrated against 1,000 mt of sea water 

Raw wastewater added (mt) 

-2.!!_ Titration #1 Titration #2 .Wastewater (ppm) 

8.4 0.2 0.2 200 

8.5 0.3 0.3 300 

8.6 0.5 0.5 500 

8.7 0.6 0.6 600 

8.8 0.8 0."7 749 

8.9 1.0 1.1 1,048 

9.0 1.3 1.3 1,296 

9.2 2.0 2.0 1,996 

9.5 3.1 3.2 2,140 

9.7 4.0 4.1 4,034 

9.9 4.9 4.8 4,827, 

10.0 5.6 5.8 5,668 

10.2 >50 >50 

To calculate ppm: 1,000 A 
ppm = ·i,ooo+A x i,ooo 

A = amount of wastewater used 

69 

Equation for the :regression line: y = 3,391.9X - 28,836.5 (X=pH) 

The line is linear (P<0.01) between 8.4<pH<lO.O; r 2 = 0.97 



Grasselli caustic wastewater - H-10192 

Temperature - 28°C 

Initial salinity of natural sea water - 20 °;oc 

Salinity adjusted to 25 °/oo with commercial marine salt 
mix (Rila Salt) 

Sea water filtered (1.2 µm) 

Initial pH of sea water - 8.1 

Wastewater was titrated against 1,000 m2 of sea water 

Raw wastewater added (m2) 
_E!!_ Titration #1 Titration #2 Wast~water (ppm) 

8 .• 2 0.1 0.1 100 

8.3 0.2 0.2 200 

8.4 0.3 0.3 300 

8. 5 . 0.4 0.4 400 

8.6 0.6 0.6 600 

8.7 0.8 0.8 800 

8.8 1.0 1.1 1,048 

8.9 1.2 1.3 1,248 

9.0 1.5 1;5 1,492 

9.2 2.2 2.2 2,195 

9.5 3.3 3.2 3,239 

9.7 4.2 4.2 4,182 

9.9 5.0 5.1 5,022 

10.0 5.5 5.4 5,420 

10.2 > 50 >50 
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Equati.on for the regression line: y = 3, 043. 9X - 25, 421. 0 (X=pH) 

The line is linear (P<0.01) between 8.2<pH<lO.O; r 2 = 0.96 
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APPENDIX P 



G\-iH CVJ-0.5H 

INPUT DO~S SCALE IS TRANSFOHMED TO LOG(10). 

IiiPU'l D.4Ti\ 

20. DEATf'.3 = o. NATURAL rrni:i T HIT y ' o. 0000 
00 

DOSE 

13000. OGOO 
32000.0000 
56000.0002 
75000.0000 
~~- ~.; :~ ·:t * * ~: i: ):- f:· 

LOG DOSE 

4.2553 
4. so::. 1 
4. 71182 
4.E-751 
5.0COO 

Si\;·it'LE 

20. 
20. 
20. 
20. 
20. 

JI DEA TES BA'I't: (J\.DJ.) " 

7. o. 3::,oc 
1 3. 0. (,500 
20. 0.9999 
20. 0.9999 
20. 0.9999 

RESPONSE RATE= 0.0 OR 1.0 AT POINTS 3 4 5 

CO~STA~TS USEC IN PROEIT CALCULATIONS 

HETShOGENIETY FACTOR = 
l'iUi12EH OF POII:TS = 

DEGREES OF F~EELOM = 
DEVIATE = 

G = 

1. ocoo 
5 
.) 

1. 9600 
o.1CH3 

TOTAL iiUtiEEFi OF CYCi..ES = 7 

SUlli·iARY STATISTICS 

AVG 'i = 
AVG X = 
AVG T = 

IJ;\TL:H.Jl.L iWRTl\LITY = 
.SLO?E: = 

T STATISTIC = SLOPE/SE = 

5.301352 
4. 411201.i ::: 
1.2731\73 
o.oocooo 
4. g:;.64 35 
Ji. 27 3206 

INTERCEPT = -16.G35344 
CHI SCU~ESD = 2.249303 

SE = C.OOCOC2 
LL = 2. ?G2S<;O 

95% CONFICE~C2 LiMITS 
POiiff D03E LO\IE:R . UP?Ei\ 

p = 
p = 
p = 
0 = ' p = 
p = 
p = 
p = 
p = 

o.c1 
0:05 
r. 10 v. 

0.2C 
0. 5CJ 
o.Jo 
0.90 
0.95 
0.99 

7$65.9710 
10795. 1:306 
1 2 7 7 ') • ~' J1 ~: 5 
15673.421(; 
23179,3769 
34268.9333 
1:20111. 1G35 
119no.G577 
683011. 7920 

3273.::)273 
5 5 0 u . }~ 5 ;. 6 
72116. C376 

10055.5239 
1812(,.39(,5 
2G67G.1J217 
3l!47G.02C7 
39597. 6227 
50573.5457 

CPU TllJJ~: 1 ..., 0 
.• L. u E L AF SE u T HIE : 1 : 5 11 • 17 

tW EXEC uTIC;i~. EFi\UHS DE:TECTE.D 

SXIT 

.RUN 

11G31.CJ292 
1 471 G. LlOC:14 
1.6722. 5393 
19632.1221 
2762.1.31345 
41.:1n2.o SG 
C.:J243. :, 29 
7e'i64.2 os 

13071i7.G 70 

11 • 6 1 ') 1 

.334? 
• 7 1 S· 1 

. 7 19 1 

. 71S'1 

\ 



G\·I fl CV J\-0. 5H 

!~PUT DOSE SCALE IS TRAHSFOR~2D TO LOG(10). 
FLUATil·lG i.iND£iiFLOlJ PC:002147 

FLOATING UN0ERFLOW PC=002147 

CuNTROL SAii?LE SIZE = 10. 0Ei1.THS = 
40 

LOSE LOG iJOSE SJ.\i-iPLE It D~~ATHS 

1soco.oooo 4.25')3 1 0. 
32000.0000 4.5051 1 0. 
42000.0002 4.6232 ·10. 
56000.0COZ 4.7482 1 0. 

RESPONSE ~ATE= 0.0 OH 1.0 AT POINTS 4 

CONSTA~TS LiSED IN PROBIT CALCLiLATIO~S 

1.0000 
4 
2 

HETERCGENIETY FACTOR = 
UUf·!EE.R GF POiiJ'.lS = 

DEGREES OF FREEDOii = 
.CEVIA TE: = 1. 9GOO 

15.11530 
= 1 00 TOT.4.L. ilUliBLB. OF 

G = 
CYCLES 

SU~MARY STATISTICS 

AVG Y = 4 34611 , S· 
AVG X = )j .623GJ17 
AVG T = 2. 3'.J0 1~ 37 

" L • -. :; . 
4. 

1 0. 

RJi.lE(ADJ. ) 

C·.OOC1 
0. 1,25 0 
o.2r;co 
0.9999 

f'i A TUfrn L i;GRTA LITY 
SLOPE 

T STATIS7IC = SLOPE/SE 
Ii•lTEf\Ct:PJ.' 

CHI SCJJAiiEL 
B(100) - E( 99) 

= 
= 

0.200C!.IO 
3: .. 1Q(.c:J,1 

• ,,,, j _, ...... 

SE = 0.0730·'~3 
L L = ·:f ;: it -:; ~ -:; :;. -:; ;'.· . .,, 

= 0. 493.597 
= -15B. }J 1 C959 
= 1 . C·l!9520 
= 0. 189%41 

~O~SIG~IFICANT REG~ESSION 

G CREA TSH Tl-i.11.l-i 1. , CCiff IDEt,iCi:·: LH!ITS A RE i-!OT DEF rn EI.i 

9 5 ;0 COiff ILEIJC £ LD'!I'IS 
PO:iUT DOSE LOl!EH uPF t:r: 

p = 0 • 01 37698 .6340 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 39417 .0225 XXXY.XXXXXXX :: xx x :.:xx xx xx 
p = 0 . 10 40365 0001: XXXX}:XXX>:xx xxxxxxxxzxx 
p = 0. 20 4 1543.69·)3 xxxxxxxxxxx }: xxx x xx xxx x 
p = o.so 43694 . 9 }~ 55 x;..:xxxxxxxrx xn:x:o:zxxxx 
p = 0.20 46379 2671 xxxxxxzxxxx xxxE1:xxxxx 
p = 0 .90 1n133. 5 BJ~ G XYXXX XXX Xx;\ xxxxxxxxxxx 
p = 0 95 488El 1 57(2 xx1:xx xxx x xx XXXX/~XXXXXX 
p = 0 ,99 51 109 .7021 xxxxxxxxxxx xxxxx:-:1:xx~:x 

PF.G~IT 

1 • 2 ~~ (! '] 
3.21~:;~ 

!~. 3257 
.s.1191 

UL =173.570173 



GllA CVJ-0. 5!-i 

HiPUT COSE SCALE IS THANSFO!rnED TO LOG(10) • 

INPuT DATA 

CO~THOL SAMPLE SIZE = 20. DEATHS = G. tU\TURf;L iiOl;THI7Y ::- 0.0750 

DOSE LOG DOSE SAf"!PLE II DEA ms " 
* ~;. :·: -;:· ·}:· * ~': .t :1: t:· 5.0CCO 20. 20. 
75000.0000 4.2751 20. 7. 
560CC.0002 l.J.7Ii82 20. 3. 
32ooc.oooo 11.5051 20. o. 
1800C.OOOO 4.2553 20. 1. 

RESPONSE RATE= 0.0 OR 1.0 AT POINTS 4 

CO~STANTS USED I0 PROEIT CALCGLATIONS 

HETEROGEiHETY 
N Ut··I S t:R (If 

DECBE~S CF 

TOTJ\L NUMBER OF 

SUMNARY STATISTICS 

~'ACTOR = 
?Ul~,1TS = 

FHEFCO: .. l = 
DEVIATE = 

G = 
CYCLES = 

A V'J Y = 
AVG Y. = 

1 .0000 
5 
3 
1 ,9600 
7.574C 

100 

4. 4=Jo905 
11. <S75'i49 

AVG T = 2.024436 

RAH:C:1DJ.) 

0.9999 
0.2973 
c.0010 
0.0001 
0.0001 

NAT~RAL MORTALITY = 0.075047 
SLOP~= 34,153514 

SE = G. 031rn22 
LL =-59. 2Ll 37C9 

T STATISTIC = SLOPE/SE = 0.712158 
INTE~CEPT = -162.032209 

CHI SOUARED = 3.2~9233 
B(100) - f( S9) = 0.0544834 

NOilSIGi~ IF 1 CAi.JT REG fl ESSIO !'! 

G GHEr'\ TEI\ THAN 1., CONF IDEMCE LHiITS J\RE iWT DEt7IUSD 

95% co:1 FI lJE: NC E Ll!il7~ 
POIWf DOSE LO\!EH UPPER 

p = 0.01 66456. OlJ22 xxxxxxxx;1xx XXXXXX/XXY}'. 
p = 0 er: . ..) 69580 1200 XXXXXXXXXXY x x Y. x 1: x xx Y. y x 
p = 0 . 10 71305. 45(.2 xxxxxxxxxxx XXXXXXXYYXZ 
p = 0 .20 '13452. 36[. l.j XX XXXXXi'. ;( X:< z x x x x x x x x x ;: 
p = 0 . 50 "f77IJO 537 l.J AXXXXXXXXYX x xxx zx:·:Y >: :". ;( 
p = o • .Jo f..2279 . o~oo ~,, x :o: xx:x xx ::x~ x x x x x ;~ :·: x xx x 
p = 0.90 3117:;6 ~.l~ c L; xxxxxxxxxxx xxxxx x xx x;(;.: 
F = C;. 9 5 SGG57. ') 179 xxxxxxxx xx:~ )~xxxrxxxxxx 
p = c.99 9091; 1 . 175 , XY.XXXXXXXY.X xxxxxxxxxxx 

PRiJGll 

(~.719 1 

lJ.J1(-2.1 
3.(:()16 
1. 2;3or; 
1. 2200 

;JL =!23.150737. 



G\1A CVA-0. ~H 

INPUT DOSE SCALE IS THANSFGR~ED TO LOG(10). 

E1f'UT DAT!i 

CONTROL SAMPLE SIZE = 1 0. DEATHS = 1. NATURAL MORTALITY= 0.0~37 
27 

DOSE LOG DOSE SAi'iPLE !' 
" DEflTf-iS HA'IS(ADj. ) 

7SOOO.OOCO 
5600c.0002 
32000.0000 
18000.0000 

s.ocoo 
4.8751 
4.71.!52 
IL 5051 
4.2553 

10. 
1 0. 
10. 
10. 
10. 

!j. 0.3452 
? o.23co ..) . 
c: 0. 11511 3 _) . 
2. (). 1269 
o. Q.OOC1 

RESPOUSE fiATE = 0.0 OR 1.0 AT POINTS 5 

CONSTANTS USED IH PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DE:Vli\TE.: 

G 
TOTAL hUKEER OF CYCLES 

= 
= 
= 
= 
= 
= 

SUMHARY STATISTICS 

p 
p 
f' 
p 
p 
p 
p 
p 
p 

AVG Y = 
AVG X = 
AVG T = 

Nf\TUR,U. f'iL'iiTALITY = 
SLUPE = 

T STATISTIC = SLOPE/SE = 
I 

INTEHCLPT = 
Cl-!I SCUAhEC = 

POINT GOSE 

= 0.01 5302. 1571 
= 0.05 11~799.2970 
= 0. 1(: 24367,7031 
= 0.20 1145 7 7 • 0 3 2 3 
= 0.50 11~1'.i1S.1~160 

= 0.00 I; 119277, 5~90 
= 0.90 (,21885,5190 
= 0 (l r. 

• J _) 1::53271 .0100 
= 0.99 31jlj[,154.5200 

1 .0000 
5 
3 
1 • 9600 
2.2290 

27 

4.3925G? 
!! • 72 2 70 3 
2.:;37110 
0. 0:::3721 
1.G77490 
1.31z·s12 

S'.:: = C. 006076 
LL = -o. s2ss·~s1 

-3.C4C•440 
2. 3112559 

9 5 ~: C 0 iff Ii.J ~:'. !,JC E L l i : ITS 
LOWER UPP~R 

XXXXXXYXXXX 
x xxxxx~::xz xx 
xxxxxxxxxxx 
YXXX>:Y.XXXi:X 
nxxxxxx:o:x 

xxxxxxxxxxx 
xxxxxxxxxxx 
xxxxxxxxxxx 

XXXXY.YX/~XXX 
xx xxx y: !:_:{ xxx 
XXXXXXXYXXX 
XX>:):X xx;.: ::xx 
x r x x x x }: x ~ x x 
xxxxxxxxxxx 
xx xx!' xxxx;~x 
xxxxxxxxxxz 
XXXXXXXXXXY 

CPU TIME: 1.53 ~LAPSED TU:E: 1:47.52 
!W E: XEC uno;; Lfi/WR .'3 DSTEC TED 

PHGEIT 

1: • f, 0 1 
1.1. 2S .::: 

L:. f1 G r:: 
~· 

].85 3 
1 ') C· 

• L. u ~1 



G\Jf\ CVF-0.75H 

INPUT DUSE SCALE IS T?ANSFOR~ED TG LOG(lO). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DCl\ 7f1S = 2. Ul\TliHAL iiOHTllLITY = 0. 1062 
55 

DOSE LOG DOSE SA'.lPLE it DEi1 Ti·i~; 

75000.0000 
56000. CC02 
32000.0000 
1eooo.oooo 
10000.GOOO 

5.0000 
4.S751 
4.7432 
4 .5c51 
4.2553 
4.GOOO 

20. 
20. 
20. 
20. 
20. 
20. 

RESPONSE RATE= 0.0 OR 1.0 AT POINTS 6 

CONSTANTS USED IN PROBIT CALCJLATIONS 

HETEROGENIETY FACTOR = 
~UMBLR OF POINTS = 

.DEGREES Of fREEDCH = 
DEVIATE = 

G = 

1. 0000 
G 

1. 9600 
0.72111; 

TOTAL ~UHEER OF CYCLES = 39 

SuHi·iAHY STATI2TICS 

AVG y = lt, 9 3 383 1 
1\ VG· " ,, = 11. SC 77314 
f\ VG T = 1 .G79C 1 0 

f~.l\ TU HAL t·iGRTf1LITY = 0. 1862~5 
SLOPS = 4.737097 

T STA TIS TIC = .3LOPE/SE = 2.302933· 
IViEl:CSf'T = -12.222721 

CHI SQU.4. Hl'.:D = 1 .7577C 1 

1 5 • 
1 1 . 

7 
I . 
5. 
c:; .,. . 
1 . 

£\A'l'E( :~DJ . ) 
0.692.S 
o. 41170 
0.2012 
0.0733 
0.0733 
O.CC'01 

sE: = o.c1.12oor; 
LL = ·'.!.7051192 

FOI:JT or;~r;' v .......... 

95% CO'.!rIL:ENCE LH1ITS 
L0\1Ei1 UPP En 

p = 0. 0 1 
p = 0.05 
p = 0. 1 0 
p = 0.20 
p = 0.50 
? = o.so 
p = 0.90 
p = 0.95 
p = 0.99 

257~3.65?2 
35350.5156 
!~2773 .. 23921 

52972.4933 
7'J 7 I! 2. Ii 100 

1200%.0770 
14:JSG2.20110 
177371 .31')0 
21nooG. 5500 

37,()693 
Jlj 4. 7 01 4 

1117.G3i:;2 
4599.1132 

51642.6779 
93265. 2701.: 

107101.2800 
11S9S3.1107c 
1113755,0280 

CPU TH!S: 1.00 l:.Ll\PSE:C TIME: 1:53.85 
NO EXSCUTION EhROHS DETECTED 

EXIT 

.RUN 

!! 4 5 1 1 • ? c: 9 1 

537C1.93S2 
59703.(;.(15 
6 s 1J7 7 • c iJ 3 5 

110:,03. 1750 
1277223.02co 
52L!S520. r.1c1co 

17010SCG. 7000 
1 :;:;61i3225. coco 

PJWCIT 

s. :;o -· 
4 .86 0 
)1 
' . 1 G ,.., 

~. 52· " 1.; 

3 • =-· .s lj 

1 . 2(~ '} 



GI-JR CVJ-·C.75H 

lNPUT DO.'.:it: SCP LE IS TFif\!JSFOii~1ED TO LOG( 10). 

CQ[;T.f\OL SAi-i?LE SIZE = 20. DEATHS = 0 • i~ i\ Tu RA L rm r-;'rf\I .. IT 1 = 0 • 1 1 0 6 
70 

DOSE LOG LOSE S1'U·~PLE !,! DEATii.'.: 

iHHHHHHHi ii ;< 

SG000.0002 
32000.0000 
1GOOO.OOOO 
10000.000C 

5600.0000 

5.0000 
4.7482 
4 . 5051 ,, 

. 2553 '1 

4.0000 
3.7!~82 

20. 20. 
20. 1 9 • 
20. 1 ') . ..) . 
20 . o. 
'"'" LVe 5. 
20. 

.., 
c. • 

RESPONSE RATE= 0.0 OR 1.0 AT POiNTS 4 

CONSTANTS USED IN PROEIT CALCLLATIONS 

HETEHOG~0IETY FACTOR = 
NUMBER OF POI~TS = 

DEGREES OF FREt:DOM = 

G = 
TOTAL NUN5EJ OF CYCLES = 

AVG Y = 
AVG X = 
AVG T = 

NATURAL L 011 TA LI';.' Y = 
SLUf'.G = 

1. 0000 
6 
4 
1. 9f::CO 
c.3cso 

17 

5.321693 
1!.; 3 396 3 
1.7212(~4 
c.110070 
6.7S1273 

T STATISTIC = SLCPE/~E = 3,531379 
l~TERC~PT = -25.t59700 

CHI SOUAREC = 7.1G3s30 

JO~SIGNIFICANT REGRESSION 

Rf; TE ( ;i D.; • ) 

0 C,Ci00 . _,_ ~ ~ ... 

o.91i3:~ 
o.Cioc.1~ 

c. 0001 
o. 15(; 7 
C.0001 

;3s = o. 039 1.1.::.~q 
LL= 3.022L:87 

POrnT DOSE 
95~ CO~?IGENCE LIMITS 
LOWER UPFSH 

p = 0.01 
p = a.cs 
p = 0. 10 
p = 0.20 
p = 0.5C 
p = 0.80 
p = 0 () r. • , v 

p = 0.95 
p = 0.99 

139 3 3. 2392 
1,..,i:;"' '• !' 0 ':'O ./.J...J'-lo i,«.; 

19f:.55.G177 
23050. o::: 1 c 
30661 • 69!J c 
!J C72C· .(1292 
11731.;s.so22 
53555. 50!! 2 
G7/.;71L 3555 

I~ 27 1 • 0 1 32 
711 G. J~')5i.; 
93os,.2033 

12~;2s.o'-~B2 
2?.7J2.5L02 
31.;1ue.1~912 

3925~.5E90 
.:13~26.525~ 
512·60.,305( 

Cfl.J T li;E: 1. 5E ELHSEG TfriE: 1: 40. 70 
NO t;XECUTIUi, f!;RR(Jf;S C!::TECTED 

EXIT 

19S6C·. [i5J.J 
233,";3,f.7£..:S 
25503. 5Ci 15 
2;3!~.? 3. 631~ L: 
36056. ;.:C65 
::~1 C63.2c72 
7 !! 5 2 3 • 17 1 ::: 
9E3S0.5J02 

1550121 .1870 

?PJI: IT 

• 7 191 
.)f.76 
• 2!} 97 
• L·GO') 
.99 1 ·~. 

'-

• 2130? 



GliR Clifl-0.75fl 

INPUT DCSE SCALE IS THA~SFORMED TO LOG(10). 

IUPU'T Dl\.TA 

CONTROL SA~PLE SIZE = 10. DEi\ T!·iS = 1.- [·JA'i'lJhAL i101\'J:',\LI1Y = f:·.02o: 
56 

DOSE LOG DOSE: SMlPLE :;:i DEA TtJ~) 

56000.0002 
42COO.OC02 
32000.COOO 
18080.0000 

5.0COO 
4.7402 
11.c232 
4.5051 
4.2553 

1 0. 9. 
1 c. r. 

-' . 
rn. 3. 
10. o. 
1 0. 0. 

RESPO~SE fiATE = C.O OR 1.0 AT POINTS 4 5 

CONSTANTS USSD IN PROEIT CALCULATIONS 

HSTEROGENIETY FACTOR = 
i~lJMEER OF POE 1· .S = 

DEGREES CF F~EEDOM = 
DEVH.TS = 

G = 
TOTAL '.~UiH!t.3 OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLCPE = 

T S'i'ATISTIC = SLOPE/SE = 

1. ooco 
5 

1.960C 
o. 1n11 

1 3 

ll.8~;:3106 
11.75601:; 
2.11c112 
O.OC0356 
5,7c;913 
2.9231c2 

I~TEhCLPT = -22.5341C2 
CHI SC:UAhSD = 0. i: 35000 

C.391) 
O.l~SG3 
0.238(1 
0.0001 
Cr.00C1 

SE= 0.05979.1.; 
LL= 1.97C1<;~ 

95: .. ; COiifH'Ci>JCE: Lil !ITS 
POI:;T DOSE LOh:Eii i..if?ER 

p = 0.01 231~61 • 77 2 3644.41 6 35737. 2i3,)2 
? = 0.05 30796. 20 6 7916.02 3 1;29 13.~is 1 G 
p = o. 10 35602. 75 0 1 189'). 29 3 117576./3"j2 
p 0.20 t: 2 4 39 .25 

..., 
1Sr22S .65 r 5461 1 . 277C = c: <) 

p = 0.50 59335.22 0 42372.5G .., so2.1:2. 42 1
) 3 ) 

p = a.so 83097 . 70 0 6 1
" C9 2. 3 1 CJ 172 1[;0. 7(130 •.) 

p = 0.90 99034 • 2li 4 . 71105 3. 33 3 276C)92. 506C 
? = 0.95 1 145 q ~ ,, (\ 3 3 1112 • 36 .., 

l~ 1 5 4 5 1 .5420 • r... -· '•' :1 
p = 0.99 150312.73 0 993•5!1 ?;:". . -,., 90C91G.l!?,OO 

C.233~ 
LI. C0 .J·) 
11.2902 
1. 2Cc9 

_1.20c·s 

UL = 9.557(29 



G\iA CVF-0.7511 

BPUT DO.% SCJl.LS IS THAN.SfORi:CD TO LOG( 10). 

rnPUT LATA 

CC~lT HOL S/Hi PLE SIZE = 20. DEATHS = .., 
L • 

48 

DOSE LOG DO.Sf SA!-1 PLS # Dt~A TI·:S 

* * ~f N i· .;:. -~: ;~ X· :f 5.0000 20. 1 0 . u. 

75000.0000 lj • 2 7 5 1 20. 12. 
56000. OCC2 4.714£';2 20. 8. 
32ooc.oooo 4.5051 20. 2. 
13000.00CO 4.2553 20. o. 

RESPONSE RATE= 0.0 CR 1.0 AT POINTS 4 5 

COi~.STA!lTS USED IN PRODI'I' CALCULl\TIONS 

HETER03~NIETY FACTOR = 
UUMEER OF POINTS = 

DEGREES 8f F~22DOH = 
DEVIATE = 

G = 
10T~L 0U~EEh OF CYCLES = 

SUNMARY STATISTICS 

AVG Y = 
AVG X = 
f\ \iG T = 

NATUkAL MORTl\LITY = 
SLOFt: = 

1. 0000 
5 .., 
~ 

1. 9600 
O.?Ll83 

22 

s.22i;1~29 
4.3C32,~o 
1,l!(.:1771 
o . cs~ ~ E- 11 .s 
6. 529r;.25 

T STA?I~TIC = SLOPE/S2 = 3.3211s7 
ll'~TEnC~~PT = -26. 53lt270 

CiJI SC:JM,::;[; = O.ll65:JS1 

hf\TE(i'.DJ. ) 

o.~S95 
0.';501 
O.J37 1 

0.0057 
0.0001 

GE = 0.041217 
LL = 2. 67i~ODE· 

POI;JT COSE 
<;5:~ co;;r.1!.JL~·r,iCE LETI :_:, 
LOW~fi U?PE~ 

p = O.C1 
p = 0.05 
p = 0. 10 
p = 0.20 
p = " v. 50 
p = 0. c.o 
p = 0.90 
p = c. 9::; 
p = c.99 

<'9731 .3552 
3780C.9337 
L;297Jj . 5175 
50!37.69C6 
67526.71140 
90261 . 5~.00 

1c0 1 1 ") . "~ . 11 Li .C, C 
120G1C.2f.?.:o 
1::3377.2310 

77 1 9°3~ 1 3 
1378S.77C7 
1 0 7 4 3 • 6 C: 4 11 
27091,7103 
5237 .8050 
7264 • S!JL:.'.: 
'3910 .3956 
97 66 • 117 9 3 

1111n .7J.;co 

1~2C.5G.7515 
i19921~. r.2<JC 
5'-11:0L. ~4~:9 
60(, 10. '.)ii IJ7 
779!·!2. 3"J22 

1290G1.930C 
1.s3392.1f90 

· ~479C5. 3590 
!~40696.9320 

G 
,.., L; 1 ,_ 

r• 1 r c . _) l 

1.J . 5 c 1 
..., l• ~" "- I · .. .::,1 

1 2 en 



G\IA CVJ-0. 7Sfi 

IWPilT DOSE SCALE IS TRANSFORHLD 10 LOG(10}. 

l!i?UT DATA 

CGIJ'.lROL SAtiPLE SIZE = 20. DEATHS = 0. NATUflAL i!;Qi.,TJ',LiTY = O.OOCO 
03 

DOSE LOG D03E SAi'lPLE 

56000. 0002 
32000.0000 
13000.0000 
10000.GOCO 
'.)600.0000 

5.0000 
4.7432 
4.';;051 
4.2553 
4.0000 
3.7li32 

20. 
20. 
20. 
20. 
20. 
20. 

RESPONSE hATE = 0.0 OR 1.0 AT POINTS 

CONSTANTS uSED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
iJUi1:BEF: OF POii<TS = 

DEGREES OF FREEDO~ = 
DEVHTE' = 

G = 
TOTAL ilJlfri['·Ei\ OF CYCLE.3 = 

SUHMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

,1JATJFUl.L. ":0HTJ',LITY = 
SLCF!:. = 

T STATISTIC = SLOPE/SE = 
InLhCEPT = 

CHI SQui>RSD = 

1. cco9 
5 
4 
1. 9600 
0, 10 1 Il 
3 

Lt.843390 
4.4G4052 
2.L~C3653 
0.000003 
2.221775 
G.154511 

-5.3l12573 
6.9051407 

20 .. 
11. 
7. 
6. 
3. 
1 • 

RATE(A!JJ.·) 

0.99~9 
C.5500 
0.35CCI 
0.3000 
0.15CO 
O.O')CC 

SE = O.OOCS32 
LL = 1.5S5109 

95·;.s c 0[JF' IL: L nc E Lir i l'i'S 
t'O L·l T VOSE LO\iER L?f'LH 

p = 0;01 3259.655'] 1 1 Hi. 2707 5.: 13.2561 
? = (:. 0 5 61-123. 33es 2S'9:J .1~·oll 00or=. ~,..,~-:.; 

.,, .,, ..... • ... I -' _, 

? = 0. 10 9354. 4170 5033.f.-41 j 1 3l! 5 3. 3(:00 
p = 0.20 1i.i5J3.0700 9231 J:G13 1%01 • i)26C· 
p = 0.50 3 )Jc 91: .i;ccs 2 c 0 2 7 • 9 1 ( 1 }~ LtG282 .. 2~77 
p = a.co 7971 1 .?.73? 56655. 4'.)21.l 11rn1so.11:_:;2c 
p = 0.90 1242(15 .<]050 ;]1410.3011; 2f.. 3285. i{ 4 c 
p = 0.95 179295.7730 10·~9 !; 1 .7::,:10 1: }~ 117 0 s. 370 
p = 0.99 3')0612.G200 1,3(359.7130 1201 342. coc 

CPU TI:?S: 1.57 ELAPSED.THIE: 1:1:7.£.2 
HO EXECUTIO~ EHROhS DETECTCD 

EXIT 

• 1iUt'I 

2 '7 0 1 . I 
::> . 1 ~: L: 

J' ,, ( r.:. 1 ." . ,, 
lj ;le ., . 

3 . 9 ::, :) 
-, . 3 il 7 
J 



G~"iA cv.1~-0. 75h 

INPUT Do::;i::; SCALE: IS TfiMJSFORiiED TO LOG( 10). 

INPUT D/\Tl\ 

CONTRCL SAMPLE SIZE = 1 0 • DE.fl.TH.:> = 1. NATURAL ~ORTALITi = O.C0~7 
82 

DOSS LOG D0:3E SAt;t'LE JI ·' DEATf-iS 

* * -:.; * ii ;~ ~~ -~ :: ~: 5.0000 1 0. 7. 
75000.00GO 4 . 375 1 10. 4 . 
56000.0002 11 .74G2 10. 2. 
32000.000C 4 .5051 10. 1 . 
18000.0000 " . 2553 1 0 • '" 

RESPUNSE RATE= 0.0 O~ 1.0 AT PGI~TS 4 5 

CO~STANTS CSED IN PROfIT CALCULATIONS 

HETEROGEUIETY fACTOR = 
NUMEER OF FJI~TS = 

DEGRLSS OF 21\E:EDOti = 
DEVIATE = 

TCTAL 1~JI-iEEFi OF' CYCLSS = 

1WC Y = 
AVG X = 
l\ VG T = 

1. 0200 
5 
j 

1. 9600 
1 ()'.:•(:? 

• • ~.I ._ _,.• ...... 

~.836S!1~1 
J~ • 9 1 ! 8 ~. 2 
1 0~·;1r•".l ' • _, c::. .. ) . , __ ; 

RATE(.!\DJ . ) 
c.GCG7 
c.3335 
0. 1 1 1 .., 

. :J 
0.0002 
O.C002 

~ATURAL MORTALITY = 
SLUPC = 

o.0·~972.2 
G.631.!265 
1.·;31975 

SE = ~J. 0:;55[.1 
LL = -0.0SG.?~7 

p 
p 
p 
p 
p 
p 
p 
p 
p 

T STATISTIC = SLOPE/3C = 

POILT 

= 0.01 
= o.os 
= 0. 10 
= 0.20 
= C.50 
= o .Ee 
= c.90 
= 0.95 
= C.99 

INTERCEPT = -27.7S0179 
CHI SQLiA~ED = 0.004574 

DG.3E 

335 36. 3224 
I~ 8 0 1/ . 9 I~ 4 9 
55372 . LJ?~(' . ·' ( ~ 
t 1; ~' 1 5 • 3373 
06401 . 1534 

1 1571 1 .30t:c 
1 3 !~ .s 0 2 . Ci 7 1 C' 
1520 1 E· • 31100 
19 3 7 1 7 . J~ 5 2 0 

95:.i coL;FJ.DE~~C-E Lif:jr·~·2. 

LO'.·:EF; iJPPL;1 

x x xx x xx ~~ xx x 
X';: xx x ;: xx}: x}: 
X.X XX X :\XX XX Y 
Y: ~( X XX Y XX.,-: XX 
X). x;< XXXXZX X 
xxxxxxxxxxx 
xx x:,.~:<1:xxx x ~{ 
xn:xn:xx:o:x 
XXXXXXXXXXJ: 

;; xx xx.'! x :~ ;.: ;: x 
:':xx x ~'f: z.x z xx x 
x x x y x x :~ )' :·: ? '.: 
::zx ;~;ox;.: xx x:-: 

·~ 1: ('.f" _, . ·- ~ 

11 :i \.~· ... . ·-
..; . 7 .. r; -
1 5 1 ,, . c 

1 r; 1 r. ,_. 



G \Iii CV F - 11 i 

HIPUT WSE SCl\LL IS 1fi/\ilSFGRt·;cr; TO L.OG( 10). 

HlPIJT D!\TA 

CONTHOL SAMPL8 SIZE = 20. 
90 

10::JE 

7500C.OOOO 
5GOOO. 0002 
32008!0000 

LOG 

5 
4 
li 
)~ 

DO.SE Sii>~l'LE 

.0000 2C. 

.875 1 20. 

.74t2 2 :.: . 

.5051 "(\ c. - • 

'L :: .. DEATHS 

20. 
2C. 
20 

l.! 

BESPOIJSE Ri\TE = 0. 0 Ofl 1. C AT FCiiHS 2 '.1 

CONSTANTS USED IN PROEIT CALCULATIONS 

HETEROGE~IETY FACTOR= 1,0000 
t.JU[ii:f::fl CF POii:TS = 11 

DEGREES Of fRSEDOM = c. 
CEVIATE = 1.9600 

G = 5.;::178 
TOTAL lJuiJBEH OF CYCLES = 100 

SuM~AHY STATIS?ICS 

P .. VG Y = 

AVG T = 

llA'.i'E ( {1 DJ . ) 
c . ?. q 
0 (', . ;, ('; 

0.9 \,; 

C•. 1 7 

;JHL!Rfl.L i!Uf:THI'lY = 
SLOVi~ = 

14.018209 
Ii. 50G247 
~. l.J76339 
o.ciJ:·;990 

1~:.1127:;s9 
S'::.. = o.oii'.~729 
LL =-27.ll:'.L~.:::1 1 

p 
p 
p 
p 
p 
p 
p 
p 
p 

T STATI~TIC = SLO?S/3E = C.C126J1 

POiilT 

= (; • 0 1 
= G.05 
= 0 . 10 

= c .20 
= 0 . 5C 
= 0 .80 
= o.so 
= 0 . ~' 5 
= 0.99 

IilTE i(C EPT = -.S :'.. S.27 17 5 
en S:~·uHEL = J.OC3915 

B ( 1 0 0 ) - :.:: ( 9 9 ) = - (). C 0 CG 1 I~'} 

DGSE 
95? COUFILJEl'JCE LI:!IT.S 
LOi,iE.il UP Ft~h 

27355 . :·L! (1~1 
29G56 1 3119 
30960 .9897 
32(: 1 5. 4~'95 
360 3') . f;.lj 75 
3932C. 1 i:: 1 Ii 
!J 1951 • 2. ii 9 7 
!.! 37')7 .7035 
IJ7 L! 31 . 5EG5 

X XX XXX ;r X XXY 
xx zx;~x .Y x.::x x 
XXZXX??XYXX 
x y ;~ x x x :·~ ;: x }~ x 

XX XY ~~ 
xxxxz 
X?:X~{~~ 

}:X~:yy 

XXXX~·~ 

XX·XXZ 

x ~,~ y x ~ 
ZZ~·~XX 
xzx:{;; 
?YXXX 
?}~XXX 

xxxxx 

~-~xxxx 

PEGGI~ 

>l . 7 10 1 " 
~:. . 719 1 

:).11si 1 

3.99G9 



G\Ji\ CV J- 1H 

rnPUT DOSE SCALE IS Tl\Ai'!SFOR:0iED TO LOG( 10). 

ItiPUT DA.TA 

COliTROL Sf\iiPLE srz:~ = 20. DEATI-lS = 0. NATURAL MOHTALITY =-C.OCOO 
00 

·DOSE LOG DOSE SAi1PLE: :'.!- DEf,T!iS i\ATE(l\DJ.) 

75000.0000 4.0751 20. 20. 0.900 
56000.0002 4.7l.i82 20. "r. c. v. 0.099 
32000.ooco lf.5051 20. ~ (\ o. (: (; ·~~ t::.. \_) • -· ,,·-' 

211 ooc. coco l.J. 33C2 20. 16 • O.sCC 
18000.0000 4.2553 20. 10. 0.5CO 
18000.0000 1~.25::;3 20. 6. o.3co 
10000.000C 4.0000 20. o. o.oco 

RESFO~SE RATE = O.C OR 1.0 AT POINTS 2 3 7 

COI·iSTAUTS USED Hf PROEIT CHC UL!I TIOi.J.S 

Ht:TErlOGEiiIETY FACTOR = 1. 0000 
NUMBER OF POI~TS = 7 

DEGREES OF FRE~DOM = S 
DEVIATE - 1.9600 

TOTAL nu::EE.H OF CYCi....ES = 100 

SLiMHAHY STATIS:IC3 

AVG v = 5 1 16 1i2 ... . 
A V'C x = 4 ,.., () ., 

' £.. .~- It iJ 1 
AVG "' = < 10C 55 ... -·. 

NATUfi.C;L l!OHTf.LITY = -Cl .cco 00 sr: = o.onoo2e 
SLOPE = 10 • 21!6 c.11 LL = : .. 93c1~:(~ 

T STf\TISTIC = SLOPE/ SE = lj . 653 !S2 
IiiTEfiCLP'l = -32 . c.92 ')'7 

-'I 
C: ti I SQU/ihED = 2 . 41 }~ ?? 

D( 1 OC1) - b( 99 ) = -0 .CJ90 QC , -' 

PO!l!T DOSE 
95% COiff'IDl~i.iCE LiilIT:; 
LOWER GPPE~ 

F = o. 01 
p :: 0 .05 
p = 0. 1C 
p = (I 20 
p = 0 • 50 
i:' = c.20 
p = 0. ')C 
p = 0 ,95 
p :: 0.99 

1 1391 ·. 33711 
1 3276.237 1 

11J%5.57C2 
15')02.7359 
1921 3 . 1~9~9 
2:::21 3. :;. 3 () 3 
25626. C0Gl~ 
27t.05.9G5J 
32~G6. 9:;.78 

7551.7272 
9797,7450 

1121!(). 3002 
13236.27SG 
17590. 77711 
2 ! 3 9 6 . 6 1-! 3 3 
23177.3c71 
211607. 3C·(G 
27617.2977 

1?~5~.9129 
15165.0c.~Jo 
1 6 1 2 2 • 1 1 li 1 
17 Li 1 1 • 2 7 113 
20750. 5L; i~C· 
2701<), 1']00 
31.722.11JS5 
36350.5'l66 
i.i7113. oc~sc 

PEG LIT 

S.71')1 
L.7H)1 
() . 7 s 1 I 

~~ . :; it,:; 
r: r 
) . \...' 0 () 
Li , 1~ C·C. 
1'. 2 ~J~: 



mm CVA- HJ 

Ill PliT DOSE SCA.LE IS ThA!'.SFORiiED TO LOG ( 1 C). 
FLOATI~G UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC:002147 

INPUT DATA 

CONTROL SAHPLE SIZE = 1 0. DEATHS = 0. NATURAL MOhTALITi = O.G001 
00 

LOG DOSE SJ\.i·~PLE lf GEATHS i\ATE ( t1DJ. ) 

56000.0002 
32000.0000 
10000.oocc 
10000.GOOO 

5.0000 
4 • 7 ll'.} 2 
11.5051 
lf.2553 
4.0000 

1 c. 
10. 
1 0. 
10. 
1 c. 

RESP0~3E RATE= O.C OR 1.0 AT POINTS 

CONSTANTS USED IN PRGBIT CALC~LATIONS 

HETEROGSNIETY FACTOR = 1.0000 
i·:ur·iE ER OF POIViS = 5 

DEGiiE.E.S GF FHSEDGI·J = 3 
DEVIATE= 1.96co 

G = 11.5(,.S2 
TOTAL ilUiiBER Or' CYCLE2 = 100 

:.>UHh/:.flY STAT:::STICS 

!\VG Y = 
AVG X = 
AVG T = 

i·iATlJH/\L MORTALITY= 
SLOPS = 

T STATISTIC = SLOPE/SE = 

11. 1 7;:_977 
1.1 • 2:; G o 2 r; 
2.2521['.!! 
o.oco1oc· 

18.2JG;JG7 
0.576267 

l!!TLHC~·,FT = -73.11~~733 
CHI SGi.JARED = O.OC32S7 

B(100) E( 99) = O.C11720S 

10. 0. 9~!~ 
10. 0.999 
10. 0 OG\i 

•• ,.I ..... 

2. 0. 1 9 C) 
o. 0.000 

2 3 5 

St: = 0.0022~5 
LL =-'13.7'.iOll33 

G Gii2ATER ':'fiflti 1., CG'.iF:LDChCE LH!ITS AHE il0'l CCFH:ED 

9 r. ,. 
..) ,; COiiFIG!.'::!•lCE: Lii: I'i." ~) 

POH!T rose; LO\IEH UPf'ER 

p = 0 01 1 l!G ~< . ~ - _,: . (<)II ') xxxxxx xx xx XV'··vvvvi.;rv~t 
I~ /, ~'· ;\ ii I. :• ,;•, .1"• 

p = 0 . 05 1 6 2 (,I; . llfi. 1 3 xxxxxx ;~?XX x x }~ ;,~ x x ;~ x ~-~ x 
p = 0 1 r. 17027 c 1 -=?h xxxxxx u'rvv x:~ Y xxx;~~{;~x . v . . .: . - "-

1' .-\ .'\ J. 

p = 0 . 20 12000 . 65 14 5 xx xx xx xx xx xx xx~\ .. :.: xx z:~ 
p = 0 50 200 1 ~ 7 3 !j 0 v~:vyvv XYXX xx x ;: x? :\:.~xx . '-' . i\ '· ,; ••• :1 J~ 

p = 0 . 80 22263 . 0635 J:XYXXX YXXX x YXX xx x X~1:x 
p = 0 . 90 2 35 311 . :;71[. XX~\XXX )''.'\'\' 

" 1~ .{\ •• x ~~ x ;( x ;~ x ~~ :~ x 
p = 0 . ~l'.J 211 G39 . SCGZ xxxxxx xx xx XZX X}~X x::y :< 
p = 0 '):; 2GS53. 2503 V •.r ... ,~ ·v ".T "VY\,' x x ;: j: x x ~~ ~~ Y. x . .1\ ,\,,\A .i' n l> f\ i\ •• 

Pf\ U 2 I 'i~ 

3.7191 
.:,.7191 
;:, .. 7 1 ') 1 
4 • 1s(J3 
1. 220·) 

i..IL = ~;C. ;?(;!11 Ci 



H:PUT DOS!.:: .5C/1LE IS TfififlSFuRt1LD 'l'O LOG ( 10). 

HlPUT DATA 

COt·JT fiOL SA1'iPLE SIZE = 20. DEA':'llS = 0. trn TUIU L :JOJ\T A Ll 'i'Y = 0. 0000 
02 

DOSE LOG DOSE S.l'it:?LE # DE'ATHS FiA'.iE (ADJ.) 

·:~ ·X * * !:· ~~ ~~ * .;~ ~( s.oooo 20. 20. 0 • ') S9 
75000.0000 i!,3751 20. 19 . 0 G • J 00 
56000.COC2 4.7402 20. 13. O.G (i 0 
32000.0COO 4.5051 20. lj, 0.2 00 
240CO.OOOO 11. 38 02 20. 7 0.3 00 I . 

HESPUUSE RATE= 0.0 OR 1.0 AT POINTS 

THERE IS AT LEAST onE EXPECTED VALUE LESS THA!I 5. 

DOSE: ~:~ IiESPOUSES EXPECTED 

;:;;;~l!iilf!(·l-iHlf 20. 1 9 • 261! 1 
75000.COCO 19. 17.9010 
56000.0002 1 3. 1 5. 2 211 s 
32000.0000 lj • 7, IJ060 
24000.0000 ..., 3.t.629 I . 

CONSTANTS USED IH PR02IT CALCGLATIONS 

HETEHOGENIETY FACTOR = 
t~Ln1E EH Cr PO Iii T .S = 

DEG!E~ES Of' FfiEECOf1 = 
DEVIA'::"E = 

·G = 
TOTAL t·IUii'.::·Efl CF CYCLES = 

2.f'.030 
5 

3.1.s20 
0. s 3 111 
r.: _, 

SUMMARY STATISTICS 

p 
p 
p 
p 
p 
p 
p 
p 
p 

fi VG Y = 
f1 VG X = 
!!VG T = 

I~!i TU !\AL. ii OH T!ILI!Y = 
SLOPS = 

5.242702 
l!.639861 
1. 452 3(12 
O.CCC\002 
11.2211563 

SE - o·. 0002C LJ 

LL = 0.3779 1·12 
T STATISTIC = ~:.LOPE/2.E = 3. J.:[9339 

POitH 

= 0.01 
= O.C5 
= 0. 1 c 
= 0.20 
= 0.50 
= 0. 2 (i 
= 0.90 
= 0 (\f-• ._, J 

= 0.99 

J:i.}TEf\C!;_pT = -11.J.C33(,l!Q 
CHI S~UAESD = S.4C6951 SIGNif. AT .05 

DOSE 

10q51.271111 
1 5 7 9 !/ • 3 1 3 5 
191S9.G582 
2 1-i 321. 3'332. 
38230. [;11ll2 

60095.2327 
761;:;(,.2313 
92539. 1~7i:i: 

·1:.;311ri3.7030 

95;.; COiif"IDENCF'. LnllTS 
LO\/ Eh U?PF'.H 

0. C061J 
0.3985 
3. 5:;9~ 

119, lj2 55 
5619.32311 

3 3 2 5 IJ , 3 2 7 3 . 

22305.5976 
2S36G.9967 
321GS.?G5G 
3 3 2 1 (. • }I D ~ ::: 
7 1 i) 7 7 • () J.1 1 5 

2251197 11 • 7900 
'~3(,(i.'t. r.622. 29277 2f.CJ. SOCQ 
55387.(487 255955~11,QOOC 
71339.253c15564371Eco;oooo~ 

PRCJGIT 

C.71c) 
6.hJ~5 
::: .• :~ 2 ~: 
~.1:;8 
!~ • 6 1 :; 



G\lf1 CVJ- HJ 

INPUT DAT!1 

COi•!TllOL S!U:PLS SIZC = 20. DL/'.THS = 0. r:,\Tv!i.'\L ii01-:Ti'.LI1'1 =-0. coco 
00 

LOG DO.SE SA::FLE 7/ DEATriS ft AT r~. ( i\ r. c.T . ) 

75CCC.OOOO 
5GOC0.0002 
32000.00CO 
10000.000C 
1()000. 0000 

500C.OCOO 

5.0000 
lj .c.751 
11 . 74S2 
}~ . r: "r.; 1 

.,. V..J' 

ll . cooo 
4 . 2553 
3. 6990 

20. 
~,-, 

t:: u. 
20. 
20. 
20. 
20 • 
20. 

20. 0. ?S9? 
20. G. ~,~:e;9 
20. 0. ::999 
2C. O. 9~;9S1 

1 0 • 0. 50l~C 
1?. o. 6500 

2 . o. 1000 

RESPONSE RATE = 0.0 OA 1.0 AT POIUTS 2 < 4 

COllST'AHT;: USED Ir~ ?ROcIT CALC(;Lf~TIO!JS 

EETE~OGSNIETY PACTOH = 
UlJ!lBE::i OF PCI1iTS = 

Di:GfiEES OF FHEEDCii = 
DEVIFiTE = 

G = 
TOTAL rJLJ[)BEE OF' CYCLES = 

SUNMAhY STATIS?ICS 

? 
p 
p 
p 
p 
p 
p 
? 
p 

AVG Y = 
A VG ;: = 
AVG T = 

0ATUfiAL MORTALITY = 
SLOPE = 

T STATISTIC = ~LOPE/SE = 
LiTEI1CSPT = 

CHI SQUJ\F:ED = 

POINT LOSE 

= 0.01 2650.7552 
= 0. 0 ') liQl.J6.Cc99 
= 0. 10 50GO. !~ 21!. 6 
= 0.20 6633,•)320 
= o.so 1 1 1 3 lj • (; (! 9 2 

= a.so 18C.SS. ·~903 
= 0. S•O 24::00.c~16g 

= o.9s 30637.5?:.30 
= 0. 9~; 46596. 1 039 

1. 0000 
7 
) 

1. 9600 
0.1052 
6 

5 • 19 7 11if7 
1i.0992Jli2 
1. ·S~:SC22 

-C.COCOOO 
3.1 1~2sc3 
c.0113221 

-10.11.•2\;SO 
3.~52551 

SE: = 
LL = 

C. C''.JC:OCO 

957· CCt!FII:!..:l'JCE LI!lITS 
LO\!Eli UFPEi. 

1 2 1 2 • (i (~ 6 7 
2225. 5521: 
3063.8(?6 
lj lj s 0 • 0 i: 2 7 
r.:797. 5j6G 

1soc;5.22c0 
1 9 1 4? • 62.s1: 
2305:'.·. OlJIJ 2 
322:;0. 011 re 

lJ 0 5 2 . ;: 2 3 J~ 
5 Ci 3 (: . l; 0 t~ 9 
67.117.9927 
8L'S2. 2S07 

1 3G~5. 7:>31 
2S 3:;D. 02f.r:; 
36C:S.S. 337? 
so191.!.!s:4;:; 
91606.329n 

F 2C ~? I'l.' 

L~ • 7 1 1 
C; . 7 1 1 
- 7 1 1 .. . I 
~ 71 1 ' 
5 . (:::; ,; 

c: ~ ·~ ~: ~ ~· .... 
3·. 7 1 3 

l~ L = 



G ~·i A CV A- Hi 

INPUT DG~E ~CALE IS TRAM~FCR~ED TO LOG(10). 

HIPUT DATA 

CONT!iOL SAriPLE SIZE = 1 0. 0. NA7Ufif:L t:OHTALI'.i'Y =-0.COOO 
00 

DOSE 

75000.0000 
5GOC(). CC02 
32ooo:oooc 
13000.00CO 

LOG DOSE 

5.0000 
l.j.87r::·1 
Jj • 7 lj (, 2 
lj • 50 5 1 

4.2553 

S:.t':PLE ii D h' n 'T' •• " _ . .-1 ... I~~ 

1 0. rn. 
10. 1 0. 
1 0. 7 . 
10. 2. 
10. o. 

RE:JPOt!SE' HATE:: 0.0 OR 1.0 AT POIIJ'.r'S 2 5 

CONSTA~T2 USED IU PRUfI7 CALCGLATIO~S 

HETEROGE~IETY FACTO~ = 1.0000 
NUHE2R OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIA!E = 1.9600 

G = 0.2297 
TGTAL NUMBER OF CYCLES = 100 

SU~NARY STATISTICS 

f, VG Y = 
f..VG X = 
/\VG T = 

NATURAL MORTALITY = 
SLOPE:. = 

T STATISTIC : SLOPE/~E = 

CHI .SCLlf1 !\SD = 
.8(100) - :?( ')9) = 

5.27332:1 
4 .E7571f; 
}~. 326 () 5 9 

-C.COOOOO 
7. !134C!I<) 
4.039176 

-2S. IJ8 1 13:3 
1.10009c 

-O.OC~2437 

SE = 
LL = 

hi\'i'S(!1DJ.) 

o.9q99 
o.9~1·~1S 
0.7000 
o.2coo 
0.0001 

o.ooooc:o 
3.C703o~.t 

FOIUT DO.SE 
9 5 % C O!i P fr 8 I: CE LI iH TS 
LGWEH UPP EH 

p = (). 01 
p = 0.05 
p = 0. 10 
p = 0.20 
F = 0.50 
p = a.so 
p = o.so 
p = 0.95 
p :: 0.99 

'>11r:1 l.. :> . .7265 
26121 ('")ri'I 

.... :_ L. c.. 

~'9233 .c9f:o 
~: 3501 .3282 
1\ 3 q 7 3. ,~~~ .5jc 
561126. 0632 
640(:.4.6351 
7236C.3367 
89370.3527 

9(182. 22.20 
1lj31!4.7S20 
17(·27 .3305 
221191. 1004 
34'413.3265 
1j 7 2 r; 8 . 0 ()l 1 . 
r:, < 6 7 !• f1 -:, " 1 1 

5 t 0 4 6: Ii t 7 8 
G933c;.35B1 

2 5 5 ::: 6 . :; 1~ 7 3 
3331.J 1 .f;l r.7 
3G332:.~·7(:'·f 
!40573.11[',71~ 

52~76.7512 
711G92.29<J9 
9377c.1c,oc 

1 1 !! 3 '.) 8 • ?? 2 0 
1 6 S 1() 2 • 1 Ii 1 0 

f'ROEIJ.' 

c ,, () 1 ,, . I J • 

g . .7 r. 1 

r.; r; ,, 
-· . _,. ., 
11 • 1 (:. 

1. 2 c 



GWR CVF-2H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS : 
97 

DOSE LOG DOSE SAMPLE fl DEATHS 

********** 5.0000 20. 17. 
75000.0000 4.8751 20. 17. 
56000.0002 4.7482 20. 15. 
32000.0000 4.5051 20. 15. 
18000.0000 4.2553 20. 5. 
10000.0000 4.0000 20. 3. 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 6 

DEGREES OF FREEDOM = 4 
DEVIATE = 1.9600 

G = 0.1111 
TOTAL NUMBER OF CYCLES = 7 

SUMMARY STATISTICS 

AVG Y = 5.265776 
AVG X = lJ.596157 
AVG T = 1.404931 

NATURAL MORTALITY = 0.083797 SE 
SLOPE = 2.472099 LL 

T STATISTIC = SLOPE/SE = 4. 738049 
INTERCEPT = -6.096372 

CHI SQUARED = 4.775492 

= 
= 

2. NATURAL MORTALITY : 0.0837 

RATE( ADJ.) 

0.8363 
0.8363 
0.7271 
0.7271 
0.1814 
0.0723 

0.060299 
1.449460 

PROB IT 

5.9792 
5.9792 
5.6038 
5.6038 
4.0901 
3.5405 

UL : 3.494738 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 3528.7585 546.7943 7842.4952 
p = 0.05 6656.6882 1592.6526 12452.0928 
p = 0. 10 9337.2364 2805.2622 15995.2603 
p = 0.20 14067.1065 5529.16115 21815.7571 
p = 0.50 30806.6338 19052.5800 41968.6813 
p = 0.80 67465.7978 49623. 8697 106816.3560 
p = 0.90 '.!01641.2720 71402.4343 199563.1290 
p = 0.95 ·142570. 6820 93635.6805 344312.8880 
p = 0.99 ~~68946.8710 151331.7170 985257.7520 



GWR CVJ-2H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING OVERFLOW PC:002343 

FLOATING OVERFLOW PC:002343 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS - o. NATURAL MORTALITY = 0.0000 
00 

DOSE LOG DOSE SAMPLE fJ DEATHS RATE(ADJ.) 

18000.0000 4.2553 20. 16 •' 0.8000 
14000.0001 4.1461 20. 12. 0.6000 
10000.0000 4.0000 20. 5. 0.2500 
7500.0000 3.8751 20. 5. 0.2500 
5600.0000 3.7482 20. o. 0.0000 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDO~ 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
8(100) - B( 99) 

POINT . DOSE 

= 
= 

= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
5 
3 
1.9600 
0.1299 

100 

4.787439 
4.050133 
2.519907 
0.000000 
5.004692 
5.437648 

-15.482229 
3.464459 

0.0010912 

SE = 0.000000 
LL = 3.200751 

95% CONFIDENCE LIMITS 
LOWER UPPER 

FLOATING UNDERFLOW PC:003245 

p = 0.01 4244.0585 2394.3724 5626.4655 
p = 0.05 5806.7560 3868.5554 7158.8770 
p = 0. 10 6863.1809 4974.6544 8175.1191 
p = 0.20 8403. 1662 6682.7633 9691.5352 
p = 0.50 12376.7078 10834.5009 14557.4646 
p = 0.80 18229.1903 15323.6721 25065.5890 
p = 0.90 22319.5212 17991.1146 33999.6416 
p = 0.95 26380.1154 20465.9969 43889.7125 
p = 0.99 36093. 4965 25951.2115 71154.8388 

PR OBIT 

5.8415 
5.2529 
4·. 3258 
4.3258 

-7.8053 

UL = 6.808633 



GWR CVA-2H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC=002147 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = 1. NATURAL MORTALITY = 0.1499 
93 

DOSE LOG DOSE SAMPLE IJ DEATHS RATE(ADJ.) 

75000.0000 4.8751 10. 10. 0.9999 
56000.0002 4.7482 10. 10. 0.9999 
32000.0000 4.5051 10. 10. 0.9999 
18000. 0000 4.2553 10. 3. 0.1765 
10000.0000 4.0000 10. 2. 0.0588 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
8(100) - B( 99) 

NONSIGNIFICANT REGRESSION 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
5 
3 
1. 9600 

13. 5296 
100 

4.097590 
4.256695 
3.161148 
0.149993 

18.599528 
0.532861 

-75.074930 
0.393062 

-0.0073647 

SE = 0.079842 
LL =-49.814307 

G GREATER THAN 1 • , CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 15140.4884 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 16473.0933 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 17230.8987 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 18195.5189 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 20193.5586 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 22411 .0071 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 23665.6202 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 24754.3011 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 26933.0751 xxxxxxxxxxx xxxxxxxxxxx 

PROBIT 

8.7191 
8.7191 
8.7191 
4·. 0712 
3.11350 

UL = 87.013362 



GWA CVF-2H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC:002147 

INPUT DATA 

CONTROL · SAMPLE SIZE = 20. DEATHS = 2. NATURAL MORTALITY = 0.1249 
92 

DOSE LOG DOSE SAMPLE tJ DEATHS RATE(ADJ.) 

•••••••••• 5.0000 20. 20. 0.9999 
75000.0000 4.8751 20. 20. 0.9999 
56000.0002 4.7482 20. 20. 0.9999 
32000.0000 4.5051 20. 20. 0.9999 
18000.0000 4.2553 20. 9. 0.3714 
10000.0000 4.0000 20. 3. 0.0286 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 4 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBEJR OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

G GREATER THAN 1., CONFIDENCE 

POINT DOSE 

p = 0.01 13547.8543 
p = 0.05 14926.2298 
p = 0. 10 15717.5811 
p = 0.20 16732.3831 
p = 0.50 18859.5189 
p = 0.80 21257.0734 
p = 0.90 22629,5313 
p = 0,95 23829.2858 
p = 0.99 26253.7107 

1.0000 
6 
4 
1.9600 
8.5746 

92 

4.684485 
4.256046 
1.658603 
0.124992 

16.193080 
SE = 0.052292 
LL =-31.224063 

0.669345 
-64.234012 

0.230054 

LIMITS ARE NOT DEFINED 

951 CONFIDENCE LIMITS 
LOWER UPPER 

xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

8.7191 
8.7191 
8·. 7191 
8.7191 
4.6724 
3.0975 

UL = 63.610223 



GWA CVJ-2H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = O. NATURAL MORTALITY = 0.0416 
40 

DOSE LOG DOSE SAMPLE I DEATHS RATE( ADJ.) 

24000.0000 4.3802 20. 10. 0.4783 
18000.0000 4.2553 20. 10. 0.4783 
14000.0001 4. 1461 20. o. 0.0001 
10000.0000 4.0000 20. 1 • 0.0087 

7500.0000 3.8751 20. 2. 0.0609 
5600.0000 3,7482 20. 1. 0.0087 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 3 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBEH OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBE.R OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NA TU RAIL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 

NONSIGNIFICANT REGRESSION 

POINT DOSE 

p = 0.01 8956.5548 
p = 0.05 11741.3521 
p = 0. 10 1356l.i.5801 
p = 0.20 16155.8364 
p = 0.50 22570.9306 
p = 0.80 31533.3083 
p = 0.90 37557.1448 
p = 0.95 43389.1188 
p = 0.99 56879.7857 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
6 
4 
1 • 9600 
0.4751 

31 

4.570889 
4.279506 
2.805448 
0.041640 
5.795342 
2.843424 

-20.230311 
8.006779 

SE = 0.025995 
LL= 1.800556 

95% CONFIDENCE LIMITS 
LOWER UPPER 

1525.1986 12634.7799 
3604.2798 15000.8138 
5666.2529 16539.3058 
9624.2838 18956.4567 

19263.9500 33865.3419 
25070.2091 93050,3935 
28074.5514 161761.6060 
30729.2137 256163.2210 
36276. 1024 608817.0630 

PROB IT 

4.9457 
4.9457 
1.2809 
2.6224 
3.4524 
2 .• 6224 

UL = 9.790129 



GWA CVA-2H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(lO). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW 

·FLOATING OVERFLOW 

FLOATING OVERFLOW 

INPUT DATA 

PC:002147 

PC:002075 

PC:002075 

CONTROL SAMPLE SIZE = 10. DEATHS = 1. NATURAL MORTALITY = 0.2500 
40 

DOSE LOG DOSE SAMPLE fl DEATHS RATE(ADJ.) 

•••••••••• 5.0000 10. 10. 0.9999 
75000.0000 4.8751 10. 10. 0.9999 
56000.0002 4.7482 10. 5. 0.3333 
32000.0000 4.5051 10. 1. 0.0001 
18000.0000 4.2553 10. 4. 0.2000 
10000.0000 4.0000 10. 2. 0.0001 

RESPONSE RATE = 0.0 OR 1. 0 AT POINTS 2 4 

CONSTANTS .USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
B(100) - B( 99) 

NONSIGNIFICANT REGRESSION 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1. 0000 
6 
4 
1.9600 

18.4994 
100 

4.586127 
4.748706 
1.827331 
0.250040 

32.676489 
0.455698 

-150.584899 
2.399556 

0.0527291 

SE = 0.068482 
LL =********** 

G GREATER THAN 1., CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 48998.1122 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 51408.1836 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 52741.2333 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 54402.0973 xxxxxxxxxxx xxxxxxxxxxx 

·p = 0.50 57725.9645 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 61252.9054 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 63181.8108 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 64820.1585 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 68008.4765 xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

8.7191 
8·. 7191 
4. 5696 
1. 2809 
4.1584 
1.2809 

UL =173.221083 



GWR CVF-4H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS : 1. NATURAL MORTALITY = 0.0833 
24 

DOSE LOG DOSE SAMPLE f} DEATHS RATE(ADJ.) 

32000.0000 4.5051 20. 12. 0.5636 
18000.0000 4.2553 20. 2. 0.0182 
5600.0000 3.7482 20. 2. 0.0182 
3200.0000 3.5051 20. 2. 0.0182 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBER OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 
B(100) - B( 99) = 

NONSIGNIFICANT REGRESSION 

1. 0000 
4 
2 
1. 9600 
2.6021 

100 

5.085529 
4.496867 
1.799983 
0.083324 
9.016932' 
1.215060 

-35.462413 
0.436023 

0.0006896 

.<;E = 0. 035694 
LL : -5.528179 

G GREATER THAN 1., CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 16958.5582 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 20181.7064 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 22143.6249 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 24776.8357 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 30717.1788 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 38081.7465 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 42610.2348 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 46752.4923 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 55638.2827 xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

5.1599 
2.9070 
2.9070 
2.9070 

UL = 23.1>62042 



GWR CVJ-4H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 1. NATURAL MORTALITY = 0.0507 
70 

DOSE LOG DOSE SAMPLE II DEATHS .RATE(ADJ.) 

18000.0000 4.2553 20. 20. 0.9999 
12000.0000 lJ.0792 20·. 1 lJ • 0.68lJO 
8700.0000 3.9395 20. 5. 0.2099 
5600.0000 3.7482 2.0. 1 • 0.0001 
3200.0000 3.5051 20. o. 0.0001 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS lJ 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUAR_ED 

POINT DOSE 

p = 0.01 6307.5743 
p = 0.05 7338.2489 
p = 0. 10 7954.9506 
p = 0.20 8771. 650lJ 
p = 0.50 1057ll.6190 
p = 0.80 12748.1788 
p = 0.90 1lJ056.9782 
p = 0.95 15238.3152 
p = 0.99 17728.2996 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
5 
3 
1. 9600 
0.2510 

16 

5.115788 
lj. 035lJ 3lJ 
1.769395 
0.050770 

10.366647 
3.911883 

-36.718135 
0.288402 

SE = 0.028835 
LL = 5 .172568 

95% CONFIDENCE LIMITS 
LOWER UPPER 

3561.2948 7721.8005 
4792.2756 8596.2272 
5602.2261 9121.6244 
6741.0350 9841.1684 
9270.9480 11787.95ll3 

11479.6762 15682.7543 
12456.0226 18763.4613 
13248.2817 21883.4471 
1lJ779.7694 29385.3600 

PROB IT 

8.7191 
5.lJ78lJ 
lJ.1934 
1. 2809 
1.2809 

UL = 15.560726 



GWR CVA-4H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = o. NATURAL MORTALITY = 0.0000 
00 

DOSE )LOG DOSE SAMPLE IJ DEATHS RATE(ADJ.) 

24000.0000 4.3802 10. 10. 0.9999 
18000.0000 4.2553 10. 8. 0.8000 
14000.0001 4.1461 10. 2. 0.2000 
10000.0000 4.0000 10. 3. 0.3000 
5600.0000 3.7482 10. o. 0.0000 

RESPONSE RATE= 0.0 OR 1.0 AT POINTS 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1. 9600 

G = 0.2534 
TOTAL NUMBE.R OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = 5.119649 
AVG X = 4.168949 
AVG T = 3.190242 

NATURAL MORTALITY = 0.000000 SE = 0.000000 
SLOPE = 6.835022 LL = 3.394434 

T STATISTIC = SLOPE/SE = 3.893707 
INTERCEPT = -23.375209 

CHI SQUARED = 5. 752527. 
B(100) - B( 99) = 0.0037543 

NONSIGNIFICANT REGRESSION 

POINT DOSE 
95% CONFIDENCE LIMITS 
LOWER UPPER 

FLOATING UNDERFLOW PC:003245 

p = 0.01 6472.8183 2731.8311 8766.6326 
p = 0.05 8143.0260 4294.7255 10313.4486 
p = 0. 10 9203.1939 5448.2046 11284.1726 
p = 0.20 10673. 6480 7220.7819 12664.3432 
p = 0.50 14172.4009 11690.4988 16717.5215 
p = 0.80 18818.0240 16058.6512 26009.6133 
p = 0.90 21824.7024 18142.3567 34244.6696 
p = 0.95 24666.1335 19903.4976 43325.2499 
p = 0.99 31030.8363 23472.2368· 67946.7522 

PROB IT 

8.7191 
5. 8415· 
4.1585 
4.4760 

-7.8057 

UL = 10.275610 



GWA CVF-4H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 1. NATURAL MORTALITY= 0.1518 
66 

DOSE LOG DOSE SAMPLE IJ DEATHS RATE(ADJ.) PROB IT 

75000.0000 4.8751 20. . 20. 0.9999 8.7191 
56000.0002 4.7482 20. 18. 0.8821 6.1856 
32000.0000 4.5051 20. 5. 0.1157 3.8031 
18000.0000 4.2553 20. 5. 0. 1157 3.8031 
10000.0000 4.0000 20. 1 .• 0.0001 1.2809 
5600.0000 3.7482 20. 2. 0.0001 1. 2809 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBEH OF POINTS = 6 

DEGREES OF FREEDOM = 4 
DEVIATE = 1.9600 

G = 0.2874 
TOTAL NUMBEH OF CYCLES = 24 

SUMMARY STATISTICS 

AVG Y = 5.6lJ2714 
AVG X = 4.689060 
AVG T = 1.783358 

NATURAL MORTALITY = 0.151866 SE = 0.040060 
SLOPE = 10.255164 LL = 4.757649 UL = 15.752678 

T STATISTIC = SLOPE/SE = 3.656220 
INTERCEPT = -42.4lJ4362 

CHI SQUARED = 3.224484 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 25092.5947 11045.0951 32813.4894 
p = 0.05 29240.8600 15241.0207 36533.0547 
p = 0. 10 31726.0660 18062.1132 38757.4859 
p = 0.20 35020.4278 22121.0327 41757. 3705 
p = 0.50 42304.5781 31976.0367 49094.5835 
p = 0.80 51103.8177 43262.8222 61668.5182 
p = 0.90 56410.3194 48590.3207 72450.7548 
p = 0.95 61204.6741 52595.4388 84152.7805 
p = 0.99 71322.9366 59703.lJ402 113892.5890 



GWA CVJ-4H . 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS = 
83 

DOSE LOG DOSE SAMPLE II DEATHS 

24000.0000 4.3802 20. . 20. 
18000.0000 4.2553 20. 20. 
14000.0001 4.1461 20. 18. 
10000.0000 4.0000 20. 3. 
5600.0000 3.7482 20. o. 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 2 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 

TOTAL NUMBER OF 

SUMMARY STATISTICS 

DEVIATE = 
G = 

CYCLES = 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

1.0000 
5 
3 
1.9600 
0.2176 

14 

5.267498 
4.088505 
2.349982 
0.050283 

11.233133 
4.202051 

-65.190248 
3.196042 

SE = 
LL = 

1 • NATURAL MORTALITY = 0.0502 

RATE( ADJ.) 

0.9999 
0.9999 
o.8947 
0.1050 
0.0001 

0.034518 
9.194929 

PROBIT 

8.7191 
8.7191 
6.2521 
3,7463 
1.2809 

UL = 25.271337 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 8669.4647 6219.71183 9898.8426 
p = 0.05 9495.8179 7336. 0824 10591.6154 
p = 0. 10 9968.1338 7999.1928 10996.8235 
p = 0.20 10571.7301 8861. 4789 11536.4082 
p = 0.50 11829.9313 10612.6311 12840.5893 
p = 0.80 13237.8781 12210.6870 11~876.4491 
p = 0.90 14039.4662 12925.9646 16332.0204 
p = 0.95 14737.7798 13480.1237 17729.4746 
p = 0.99 161ll2.5509 14488.5426 20817.7833 



GWA CVA-4H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA. 

CONTROL SAMPLE SIZE = 10. DEATHS = o. NATURAL MORTALITY 
00 

DOSE LOG DOSE SAMPLE II DEATHS RATE(ADJ.) PROB IT 

24000.0000 4.3802 10. 8. 0.8000 5.8415 
18000.0000 4.2553 10. 10. 0.9999 8.7191 
14000.0001 4.1461 10. 9. 0.9000 6.2817 
10000.0000· 4.0000 10. 5. 0.5000 5.0000 
5600.0000 3.7482 10. o. 0.0000 -3.5682 

RESPONSE RATE = O.O OR 1.0 AT POINTS 2 5 

THERE IS AT LEAST ONE EXPECTED VALUE LESS THAN 5. 

DOSE fl RESPONSES EXPECTED 

24000.0000 8. 9.6418 
18000.0000 10. 8.8113 
14000.0001 9. 7.3840 
10000.0000 5. 4.6512 
5600.0000 o. 0.9036 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR : 3.8482 
5 
3 
3.1820 
2.2622 

NUMBER OF POINTS = 
DEGREES OF FREEDOM = 

DEVIATE = 
G = 

TOTAL NUMBER OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

= 0.0000 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 
B(100} - B( 99) = 

5.305870 
4.079203 
1.650980 
0.000000 
4.968955 
2.115599 

SE = 0.000000 
LL = -2.504680 UL = 12.442591 

NONSIGNIFICANT REGRESSION 

-14.963506 
11.544570 
0.0009496 

SIGNIF. AT .05 

G GREATER THAN 1., CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 3543.8833 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 4859. ·7150 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 5750.7540 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 7051.3874 xxxxxxxxxxx xxxxxxxxxxx 
p - 0.50 10414.6853 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 15382.1761 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 18861.1265 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 22319.3508 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 30606.4487 xxxxxxxxxxx xxxxxxxxxxx 



GWR CVF-8H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAHPLE SIZE = 20. DEATHS = 2. NATURAL MORTALITY = 0.1i88 
71 

DOSE LOG DOSE SAMPLE II DEATHS RATE( ADJ.) PROB IT 

32000.0000 4.5051 20. . 20. 0.9999 8.7191 
18000.0000 4.2553 20. 20. 0.9999 8.7191 
10000.0000 4.0000 20. 13. 0.6028 5.2601 
5600.0000 3.7482 20. lj • 0.0921. 3. 6717 
3200.0000 3.5051 20. 2. 0.0001 1.2809 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 2 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1.9600 

G = 0.4327 
TOTAL NUMBER OF CYCLES = 27 

SUMMARY STATISTICS 

AVG Y = 5.336721 
AVG X = 3.998168 
AVG T = 1. 736944 

NATURAL MORTALITY = 0.118871 SE = 0.049318 
SLOPE = 7.743171 .LL = 2.649512 UL = 12.836830 

T STATISTIC = SLOPE/SE = 2.979511 
INTERCEPT = -25. 621777 

CHI SQUARED = 0.1193851 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 4510.7529 902.4092 6423.49117 
p = 0.05 5523.9427 1617.7879 7320.0540 
p = 0. 10 6154.1475 2202.9362 7867.8298 
p = 0.20 7014.4270 3187.0519 8626.0612 
p = 0.50 9009.1017 6194.9695 10724.2552 
p = 0.80 11570.9980 9703.7129 16545.2398 
p = 0.90 13188.4899 11034.8179 23077.5950 
p = 0.95 14693.1125 12021.6515 31003.6339 
p = 0.99 17993.4310 13855.13ll3 5ll957.5269 



GWR CVJ-8H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC:002147 

INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS = o. NATURAL MORTALITY = 0.0001 
74 

DOSE LOG DOSE SAMPLE fl DEATHS. RATE(ADJ.) 

18000.0000 4.2553 20. 20. 0.9999 
14000.0001 4.1461 20. 18. 0.9000 
10000.0000 4.0000 20. 3. 0.1498 
5600.0000 3.7482 20. o. 0.0001 
3200.0000 3,5051 20. o. 0.0001 
1800.0000 3.2553 20. o. 0.0001 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 4 5 6 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBEiR OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 

POINT . DOSE 

p = 0.01 8316.8580 
p = 0.05 9172.0176 
p = 0. 10 9663.3448 
p = 0.20 10293,7715 
p = 0.50 11616.4490 
p = 0.80 13109.0781 
p = 0.90 13964.3041 
p = 0,95 14712.3432 
p = 0.99 16225.0999 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
6 
4 
1.9600 
0. 1677 

11 

5.043492 
4.067787 
2.275125 
0. 000174 

16.030838 
4.785603 

-60.166534 
0.027359 

SE = 0.001840 
LL = 9.465220 

95% CONFIDENCE LIMITS 
LOWER UPPER 

5453.7334 9343.5696 
7571.5520 10075.9034 
8229.5654 10508.7811 
9074.7616 11093,0800 

10724.9008 12550.2959 
12179.1145 14777.1658 
12868.3606 16279.5279 
13427.2752 17686.3164 
14486.2819. 20740.2168 

PR OBIT 

8.7191 
6.2816 
J. 9629 
1.2809 
1. 2809 
1. 2809 

UL = 22.596455 



GWR CVA-8H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = O. NATURAL MORTALITY =-0.0000 
06 

DOSE LOG DOSE SAMPLE # DEATHS RATE( ADJ.) PROBIT 

18000.0000 4.2553 10. 10. 0.9999 8.7191 
1!1000. 0001 4.1461 10. 10. 0.9999 8.7191 
12000.0000 4.0792 10. 10. 0.9999 8.7191 
8700.0000 3.9395 10. 2. 0.2000 4.1586 
5600.0000 3.7482 10. 2. 0.2000 4.1586 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 

THERE IS AT LEAST ONE EXPECTED VALUE LESS THAN 5. 

DOSE fl RESPONSES EXPECTED 

18000.0000 10. 9.9634 
14000.0001 10. 9.6365 
12000.0000 10. 8.9441 
8700.0000 2. 5.4570 
5600.0000 2. 0.7481 

CONSTANTS USED IN PR OBIT CALCULATIONS 

HETEROGENIETY FACTOR = 2. 8910 
NUMBEH OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 3.1820 

G = 1.6234 
TOTAL NUMBEH OF CYCLES = 13 

SUMMARY STATISTICS 

AVG Y = 5.343812 
AVG X = 3. 967685 
AVG T = 1.955978 

NATURAL MORTALITY = -0.000006 SE = 0.000000 
SLOPE = 8.130586 LL = -2.228834 UL = 18.490006 

T STATISTIC = SLOPE/SE = 2.497391 
INTERCEPT = -26.915786 

CHI SQUARED = 8. 673086 SIGN IF. AT .05 

NONSIGNIFICANT REGRESSION 

G GREATER THAN 1 • ' CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 4357.9365 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 5285.5216 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 5858.2914 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 6635.714Q xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 8421.6664 xxxxxxxxxxx xxxxxxxxxxx 

·P = 0.80 10688.2946 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 12106.6796 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 13418.6296 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 16274.7800 xxxxxxxxxxx xxxxxxxxxxx 



GWA CVF-8H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 2. NATURAL MORTALITY= 0.1050 
58 

·DOSE LOG DOSE SAMPLE II DEATHS RATE(ADJ.) 

********** 5.0000 20. ~o. 0.9999 
56000. 0002 4.7482 20. 20. 0.9999 
32000.0000 4.5051 20. 20. 0.9999 
18000.0000 4.2553 20. 20. 0.9999 
10000.0000 4.0000 20. 15. 0.1201 
5600.0000 3.7482 20. 5. 0.1620 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 4 

. CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBEH OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 

POINT DOSE 

p = 0.01 3668.5104 
p = 0.05 4610.5431 
p = 0. 10 5208.0541 
p = 0.20 6036.3177 
p = 0.50 8005.1866 
p = 0.80 10616.2409 
p = 0.90 12304.5982 
p = 0.95 13899.2328 
p = 0.99 17468.4033 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
6 
4 
1.9600 
0.3007 
7 

5.261889 
3.941522 
1.675193 
0.105058 
6.864636 
3.574242 

-21.795227 
0.2115215 

SE = 0.067705 
LL = 3. 100289 

95% CONFIDENCE LIMITS 
LOWER UPPER 

1157.7439 5259,5343 
1900.6390 6159.6169 
2468.3224 6720.6962 
3369.8072 7508.0913 
5869.0197 9665.1224 
8791.9932 14465.1789 

10137,5453 19133.6082 
11209.1870 24519.8853 
13286.5138 39771. 7860 

PROB IT 

8.7191 
8.7191 
8.7191 
8.7191 
5,5844 
4~0136 

UL = 10.628984 



GWA CVJ-8H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY = 0.0000 
52 

DOSE LOG DOSE SAMPLE fl DEATHS RATE(ADJ.) PROBIT 

18000.0000 4.2553 20. 20. 0.9999 8.7191 
10000. 0000 4.0000 20. 9. 0.4500 4.8745 
7500.0000 3,8751 20. 8. 0.4000 4.7470 
5600.0000 3.7482 20. o. 0.0001 1.2809 
3200.0000 3,5051 20. o. 0.0001 1. 2809 
1800.0000 3,2553 20. o. 0.0001 1_.2809 

RESPONSE RATE ·- 0.0 OR 1. 0 AT POINTS 4 5 6 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 6 

DEGREES OF FREEDOM = 4 
DEVIATE = 1.9600 

G = 0.1489 
TOTAL NUMBEH OF CYCLES = 12 

SUMMARY STATISTICS 

AVG Y = 4.732047 
AVG X = 3,935322 
AVG T = 4.876844 

NATURAL MORTALITY = 0.000052 SE = 0.001089 
SLOPE = 7.585899 LL = 4.658809 UL = 10.512989 

T STATISTIC = SLOPE/SE = 5.079571 
INTERCEPT = -25.120910 

CHI SQUARED = 5.907420 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 4613.0006 3040.3283 5623.9992 
p = 0.05 5672.9379 4214.0671 6596.8986 
p = 0. 10 6334.3135 4994.6855 7212.2653 
p = 0.20 7239,3885 6085.0226 8102.4319 
p = 0.50 9346.4048 8367. 3055 10739.7071 
p = 0.80 12066.6646 10545. 2779 15531.7456 
p = 0.90 13790.8034 11728.7393 19112.8155 
p = 0.95 15398.5947 12768.1345 22750.2972 
p = 0.99 18936.7574 14918.0101 31657.6961 



GWA CVA-8H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = o. NATURAL MORTALITY = 0.0000 
00 

DOSE LOG DOSE SAMPLE # DEATHS RATE( ADJ.) PROBIT 

18000.0000 4.2553 10. . 10. 0.9999 8.7191 
14000.0001 4.11.i61 10. 10. 0.9999 8.7191 
12000.0000 4.0792 10. 10. 0.9999 8.7191 
8700.0000 3.9395 10. 9. 0.9000 6.2817 
5600.0000 3.7482 10. 3. 0.3000 4.4760 

RESPONSE RATE ·- 0.0 OR 1. 0 AT POINTS 2 3 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1~9600 

G = 0. 39 38 
TOTAL NUMBER OF CYCLES = 6 

SUMMARY STATISTICS 

AVG Y = 5.242361 
AVG X = 3.827838 
AVG T = 1.458889 

NATURAL MORTALITY = 0.000000 SE = 0.000000 
SLOPE = 9.795674 LL = 3.648877 UL = 15.942472 

T STATISTIC = SLOPE/SE = 3.123500 
INTERCEPT = -32.253897 

CHI SQUARED = 0.064828 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 3678.0209 1291.6091 4780.4116 
p = 0.05 4316.9352 1966.0325 5327.0806 
p = 0. 10 4701.7913 2452.0034 5661.2451 
p = 0.20 5214.1215 3185.4992 6129.7097 
p = 0.50 6354.7230 5001.0283 7498.8411.i 
p = 0.80 7744.8336 6659.2845 10815.8847 
p = 0~90 8588.7477 7319.5724 138111. 6633 
p = 0.95 9354.4370 7826.8204 17157,0081 
p = 0.99 10979.4099 8770.4249 25971.0800 



GWR CVF-12H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = O. NATURAL MORTALITY =-0.0000 
00 

DOSE LOG DOSE SAMPLE # DEATHS RATE(ADJ.) PR OBIT 

Prnoo. ooo 1 4.1461 20. 20. 0.9999 8.7191 
10000.0000 4.0000 20. 20. 0.9999 8.7191 
7500.0000 3.8751 20. 19. 0.9500 6.6452 
5600.0000 3.7482 20. 19. 0.9500 6.6452 
3200.0000 3.5051 20. 4. 0.2000 4.1585 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 2 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1. 9600 

G = 0.1505 
TOTAL NUMBER OF CYCLES = 5 

SUMMARY STATISTICS 

AVG Y = 5.295273 
AVG X = 3.637398 
AVG T = 1.593860 

NATURAL MORTALITY = -0.000000 SE - 0.000035 
SLOPE = 7.909109 .LL = 4.840428 UL = 10.977791 

T STATISTIC = SLOPE/SE = 5.051633 
INTERCEPT = -23.473304 

CHI SQUARED = 2.750879 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2022.7171 1214.3083 2570.7502 
p = 0.05 2466.5445 1665.3292 2990.4198 
p = 0. 10 2741.7215 1966.1516 3249.1126 
p = 0.20 3116.4158 2394.5083 3607.0101 
p = 0.50 3981.6614 3396.5454 4527.5061 
p = 0.80 5087. 1349 4476.0304 6116.9675 
p = 0.90 5782.3625 5028.6095 7361.4492 
p = 0.95 6427.4640 5494.1129 8642.9707 
p = 0.99 7837.7875 6ll25.9585 11788.7059 



GWR CVJ-12H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = O. NATURAL MORTALITY = 0.0000 
00 

DOSE LOG DOSE SAMPLE II DEATHS RATE(ADJ.) PROB IT 

14000.0001 4.1461 20. 20. 0.9999 8.7191 
10000.0000 4.0000 20 .- 20. 0.9999 8.7191 
7500.0000 3.8751 20. . 13. 0.6500 5.38!!9 
5600.0000 3.7482 20. 4. 0.2000 4.1585 
3200.0000 3.5051 20. o. 0.0001 1.2809 

RESPONSE RATE ·- 0.0 OR 1.0 AT POINTS 2 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1.9600 

G = 0. 1724 
TOTAL NUMBEH OF CYCLES = 14 

SUMMARY STATISTICS 

AVG Y = 5.118693 
AVG X = 3.838129 
AVG T = 5.226275 

NATURAL MORTALITY = 0.000000 SE = 0.000196 
SLOPE = 11.835472 'LL = 6.920898 UL = 16.750046 

T STATISTIC = SLOPE/SE = 4.720150 
INTERCEPT = -40.307377 

CHI SQUARED = 0.892827 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 4281.0185 3006.9270 ll999.0369 
p = 0.05 4887.8720 3751.7027 5519.7161 
p = 0. 10 52ll5.8475 421ll.1395 5829.3322 
p = 0.20 5714.6818 4835.4286 6247.9419 
p = 0.50 6731.3208 6133.9099 7316.1371 
p = 0.80 7928.8203 7297.3246 913IJ.8806 
p = 0.90 8637.4386 7846.0074 10448.6939 
p = 0.95 9270.0231 8297.4336 11720.5922 
p = 0.99 10584. 0904 9173.3899 14604.9300 



GWR CVA-12H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = 1 • NATURAL MORTALITY = 0.0929 
32 

DOSE LOG DOSE SAMPLE JI DEATHS RATE( ADJ.) 

10000.0000 4.0000 10. 7. 0.6693 
7500.0000 3.8751 10. 6. 0.5590 
5600.0000 3.7482 10. 6. 0.5590 
3200.0000 3.5051 10. 2. 0. 1180 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

NONSIGNIFICANT REGRESSION 

POINT DOSE 

1.0000 
4 
2 
1.9600 
0. 9672 
6 

5.010858 
3.812151 
1.442266 
0.092932 
2.931548 
1.992934 

- 6 • 1 6 4 6 4 4. 
o.849901 

2F. = 0.091424 
LL = 0.048445 

95% CONFIDENCE LIMITS 
LOWER UPPER 

FLOATING UNDERFLOW PC:007350 

p = 0.01 1034.9196 0.0000 2785.1485 
p = 0.05 1767.4354 0.0000 3714.7903 
p = 0. l 0 2351.1006 0.0000 4363.2537 
p = 0.20 3321.7167 0.0000 5395.9274 
p = 0.50 6433.4861 27.3133 17560. 6109 
p = 0.80 12460.3459 8017.1347*****~********** 
p = 0.90 17604.4108 10089.4951**************** 
p = 0.95 23417.9659 11912.5312**************** 
p = 0.99 39993.1964 15952.6816**************** 

PROB IT 

5.4374 
5.1482 
5.1482 
3.8150 

UL = 5.814652 



GWA CVF-12H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(lO). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 
00 

DOSE LOG DOSE SAMPLE fl DEATHS 

111000.0001 ll.1461 20. 17. 
10000.0000 4.0000 20. 16. 
7500.0000 3.8751 20. 11. 
5600.0000 3.7!182 20. 1. 
3200.0000 3.5051 20. 1 • 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE - . 1. 9600 

G = 0.1290 
TOTAL NUMBER OF CYCLES = 5 

SUMMARY STATISTICS 

AVG Y = 5.081884 
AVG X = 3.868117 
AVG T = 1.818290 

NATURAL MORTALITY = -0.000000 SE 
SLOPE = 4.269595 LL 

T STATISTIC = SLOPE/SE = 5.457814 
INTERCEPT = -11.433403 

CHI SQUARED - 1.026402 

= 
= 

O. NATURAL MORTALITY =-0.0000 

RATE(ADJ.) 

0.8500 
0.8000 
0.5500 
0.3500 
0.0500 

0.000305 
2.736306 

PROB IT 

6.0364 
5.8415 
5.1254 
4.6151 
3.35!18 

UL = 5.802884 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2014.1167 949.3741 2908.7697 
p = 0.05 2908.5615 1669.4459 3846.1011 
p = 0. 10 3538.0851 2248.5762 4477. 7771 
p = 0.20 4485.6207 3204.9612 5417.1691 
p = 0.50 7062.1552 5952.2431 8270.1568 
p = 0.80 11118.6477 9339.4461 14944.1982 
p = 0.90 14096.3359 11346.1125 21211.5146 
p = 0.95 11147.3201 13231.5850 28522.2638 
p = 0.99 24762.2345 17521. 2909 5 0 0 8 1 • 311 3 9 



GWA CVJ-12H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = O. NATURAL MORTALITY = 0.0256 
42 

DOSE LOG DOSE SAMPLE IJ DEATHS RATE(ADJ.) 

14000.0001 4.1461 20. . 20. 0.9999 
10000.0000 4.0000 20. 13. 0.6408 
7500.0000 3.8751 20. 1. 0.0250 
5600.0000 3.7482 20. 1 • 0.0250 
3200.0000 3.5051 20. o. 0.0001 

RESPONSE RATE .. O.O OR 1 • 0 AT POINTS 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBEH OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBEii'. OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
B(100) - B( 99) 

POINT DOSE 

p = 0.01 7213.0984 
p = 0.05 7833.9848 
p = 0. 10 8186.5810 
p = 0.20 8634.9327 
p = 0.50 9562.0485 
p = o.so 10588.7054 
p = 0.90 11168.6149 
p = 0.95 11671.2980 
p = 0.99 12675.9343 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
5 
3 
1. 9600 
0.5500 

100 

5.191118 
3.990609 
2.541338 
0.025642 

19.001204 
2.642899 

-70.63526!1 
1.017171 

-0.0009172 

SE = 0.020178 
LL = 4.909726 

95% CONFIDENCE LIMITS 
LOWER UPPER 

2930.2292 8312.3016 
4019.9291 8745.4195 
4752.5286 8995.9830 
5806.8488 9331.3988 
8269.5593 10309.8322 
9902.2264 13547.1392 

10345.8675 16433.4048 
10668.5712 19380.3877 
112ll7.1228 26534.0421 

PROB IT 

8.7191 
5.3601 
3.0396 
3.0396 
1.2809 

UL = 33.092682 



GWA CVA-12H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = 1. NATURAL MORTALITY = 0.1550 
19 

DOSE LOG DOSE SAMPLE /J DEATHS RATE(ADJ.) PROB IT 

14000.0001 4.1461 10. 10. 0.9999 8.7191 
10000.0000 4.0000 10. 10. 0.9999 8.7191 
7500.0000 3.8751 10. 7. 0.6450 5 .3713 
5600.0000 3.7482 10. 4. 0.2899 4.4468 
3200.0000 3.5051 10. 2. 0.0532 3.3854 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1.9600 

G = 0.5698 
TOTAL NUMBEH OF CYCLES = 22 

SUMMARY STATISTICS 

AVG Y = 5.356310 
AVG X = 3.851426 
AVG T = 1.342169 

NATURAL MORTALITY = 0.155019 SE = 0.081009 
SLOPE = 10.488709 LL = 2.571230 UL = 18.406187 

T STATISTIC = SLOPE/SE = 2.596517 
INTERCEPT = -35.040170 

CHI SQUARED = 0.992368 

95% CONFIDENCE LIMITS . 
POINT DOSE LOWER UPPER 

p = 0.01 3941.5184 594.7496 5250.1974 
p = 0.05 4577.5035 1085.8055 5764.8419 
p = 0. 10 4957.5366 1492.9611 6074.6750 
p = 0.20 51160.2917 2185.3642 6502.4529 
p = 0.50 6568.3227 4333.9806 7740.1929 
p = 0.80 7901.2011 6693.2937 11831.4165 
p = 0.90 8702.4790 7436.6347 16685.1267 
p = 0.95 9424.9754 7941.1238 22638.9240 
p = 0.99 10945.7457 8815.4323 40881.2203 



GWR CVF-2lJH 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = O. NATURAL MORTALITY =-0.0000 
00 

DOSE LOG DOSE SAMPLE fl DEATHS RATE( ADJ.) 

7500.0000 3.8751 20. 20. 0.9999 
5600.0000 3.7ll82 20. 20. 0.9999 
ll200.0000 3.6232 20. 20. 0.9999 
3200.0000 3.5051 20. 18. 0.9000 
2lJOO.OOOO 3.3802 20. 3. 0.1500. 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 2 3 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1. 9600 

G = 0.1805 
TOTAL NUMBEH OF CYCLES = 11 

SUMMARY STATISTICS 

AVG Y = 5.010899 
AVG X = 3.lJ36621 
AVG T = 2.27162ll 

NATURAL MORTALITY = -0.000000 SE = 0.000000 
SLOPE = 18.588757 LL = 10.690329 

T STATISTIC = SLOPE/SE = 4.612812 
INTERCEPT = -58.871615 

CHI SQUARED = 0.0056lJO 

95% CONFIDENCE LIMITS 
POINT 

FLOATING UNDERFLOW 

DOSE 

PC:0032ll5 

p = 0.01 20ll5.9221 
p = 0.05 2226.1053 
p = 0. 10 2328.5724 
p = 0.20 2ll59.0083 
p = 0.50 2729.1955 
p = 0.80 3029.0702 
p = 0.90 3198.7446 
p = 0.95 3345.9822 
p = 0.99 3640.6605 

LOWER UPPER 

1627.6439 2263.6865 
1875.0998 241ll.ll421 
2018.7301 2503.0122 
2201.0606 2622.2843 
2548.1994 2921.3095 
28ll1.2433 3379.1056 
2977.2541 3683.5350 
3086.7733 3965.2997 
3292.6656 4567.7109 

PROB IT 

8.7191 
8.7191 
8.7191 
6.2817 
3. 96 36 

UL = 26.487184 



GWR CVJ-24H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY = 0.0000 
00 

DOSE LOG DOSE SAMPLE II DEATHS RATE( ADJ,) 

7500.0000 3.8751 20. .20. 0.9999 
5600.0000 3.7482 20. 20. 0.9999 
4200.0000 3.6232 20. 20. 0.9999 
3200.0000 3.5051 20. 9. 0.4500 
2400.0000 3.3802 20. 2. 0~1000 

RESPONSE RATE - 0.0 O~ 1.0 AT POINTS 2 3 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBEH OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

p 
p 
p 
p 
p 
p 
p 
p 
p 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

POINT DOSE 

= 0.01 2105.6346 
= 0.05 2363.0239 
= 0. 10 2512.8804 
= 0.20 2707.1556 
= 0.50 3121.5732 
= 0.80 3599.4310 
= 0.90 3877.7094 
= 0.95 4123.6230 
= 0.99 4627.6879 

1.0000 
5 
3 
1.9600 
0.1528 

20 

5.048124 
3.497911 
2.574731 
0.000000 

13.604848 
5.013871 

-42.540422 
4.010844 

SE = 0.000004 
LL = 8.286501 

95% CONFIDENCE LIMITS 
LOWER UPPER 

1601.8161 2394.3676 
1925.1034 2615.7021 
2119.6167. 2746.7939 
2374.1050 2923.7065 
2884. 1751 3368.5994 
3339.2362 4072.5003 
3558.1562 lJ556.5223 
3738.3261 501lJ.lJ403 
4085.8501 6023.5989 

PROB IT 

8.7191 
8.7191 
8.7191 
4.8746 
3.7183 

UL = 18.923194 



GWR CVA-24H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 
57 

DOSE LOG DOSE SAMPLE fl DEATHS 

7500.0000 3.8751 20. . 20. 
5600.0000 3.7482 20. 11. 
4200.0000 3.6232 20. 5. 
3200.0000 3.5051 zo. 1 • 
2800.0000 3.4472 20. 1 • 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 4 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 

TOTAL NUMBEii OF 

SUMMARY STATISTICS 

DEVIATE = 
G = 

CYCLES = 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

1.0000 
5 
3 
1. 9600 
0.2183 

81 

5.161649 
3.732147 
2.075603 
0.053757 

11.332570 
4.194603 

-37.133166 
2.217771 

SE = 
LL = 

1. NATURAL MORTALITY = 0.0537 

RATE(ADJ.) 

0.9999 
0.5244 
0.2074 
0.0001 
0.0001 

0.031371 
6.037233. 

PROBIT 

8.7191 
5.0611 
4.1847 
1.2809 
1.2809 

UL = 16.627907 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 3255.4192 2021.9328 3910.9478 
p = 0.05 3738.8198 2607. 6730 4321.5678 
p = 0. 10 4025.2472 2981.4477 4565.5448 
p = 0.20 4401.6824 3495.7315 4894.6801 
p = 0.50 5222.5487 4622.6462 5733. 0667 
p = 0.80 6196.4983 5651. 3271 7263.4438 
p = 0.90 6775.9860 6108.9793 8446.3080 
p = 0.95 7295.0874 6476.4214 9623.3419 
p = 0.99 8378.3428 7179.3272 12371.5169 



GWA CVF-2liH 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING OVERFLOW PC:0023li3 

FLOATING OVERFLOW PC:0023li3 

INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS = o. NATURAL MORTALITY = 0.0000 
00 

DOSE LOG DOSE SAMPLE fl DEATHS RATE(ADJ.) 

7500.0000 3.8751 20. 20. 0.9999 
5600.0000 3.7!!82 20. 20. 0.9999 
!!200.0000 3.6232 20. 1. 0.3500 
3200.0000 3. 505.1 20. !j • . 0. 2000 
2400.0000 3.3802 20. o. 0.0000 

RESPONSE RATE : 0.0 OR 1.0 AT POINTS 2 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 5 

DEGREES OF FREEDOM = 3 
DEVIATE = 1.9600 

G = 0. 1237 
TOTAL NUMBER OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = !i.982290 
AVG X = 3.612713 
AVG T = li.2!15995 

NATURAL MORTALITY = 0.000000 
SLOPE = 11.332876 

T STATISTIC : SLOPE/SE = 5,573682 
INTERCEPT = -35.9601!!0 

CHI SQUARED = 6.1527!!0 
B(100) - B( 99) = 0.0061910 

SE = 0.000000 
LL = 7.3li76liO 

95% CONFIDENCE LIMITS 
POINT ·DOSE LOWER UPPER 

FLOATING UNDERFLOW PC:0032li5 

p = 0.01 256!!.5172 1953.8!!85 29!18.6992 
p = 0.05 2945.31!!0 2!103.6210 3287.5770 
p = 0. 10 3170,91152 2678.78!!!! 3!191.1268 
p = 0.20 3467.!!791 30!13.1330 3768.68!!2 
p = 0.50 li11li.1079 3787.5997 !1473,3025 
p = 0.80 4881.3218 !!!187.5012 5577.8831 
p = 0.90 5337.8032 !!8!12.2313 6339.2199 
p = 0.95 57!16.7161 51!11.0357 7066.3009 
p = 0.99 6600.0269 5730.7743 86911. 6085 

PROB IT 

8.7191 
8.7191 
li.6151 
li.1585 

-7.7935 

UL = 15. 318112 



GWA CVJ-24H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY = 0.0200 
93 

DOSE LOG DOSE SAMPLE II DEATHS RATE( ADJ.) 

10000.0000 4.0000 20. . 20. 0.9999 
7500.0000 3.8751 20. 20. 0.9999 
5600.0000 3.7482 20. 19. 0.9490 
4200.0000 3.6232 20. 14. 0. 69 38 
3200.0000 3.5051 20. , . 0.0305 
3200.0000 3.5051 20. 3. 0.1326 
2400.0000 3.3802 20. 1 • 0.0305 

RESPONSE RATE ·- 0.0 OR 1.0 AT POINTS 2 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBEH OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 

POINT DOSE 

p = 0.01 2649.2297 
p = 0.05 2986.8934 
p = 0. 10 3184.1806 

.p = 0.20 3440.6479 
p = 0.50 3990.1496 
p = 0.80 4627.4115 
p = 0.90 5000.1228 
p = 0.95 5330.3864 
p = 0.99 6009.7819 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
7 
5 
1.9600 
0. 1385 

11 

4.789789 
3.584917 
2.874088 
0.020093 

13.078687 
5.266576 

-42.096212 
5.222010 

SE = 0.023129 
LL= 8.211345 

95% CONFIDENCE LIMITS 
LOWER UPPER 

2068. 5777 2993.1432 
2488.5960 3286.9802 
2740.5045 3462.6507 
3067.8369 3702.6207 
3708.4290 4320.5597 
4280.2076 5280.2404 
4565.5508 5925.5370 
4804.1300 6532.7168 
-5269. 97 8 3 7867.7763 

PR OBIT 

8.7191 
8.7191 
6.6353 
5.5064 
3.1264 
3.8856 
3.1264 

UL = 17 .946028 · 



GWA CVA-24H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 1. NATURAL MORTALITY = 0.1000 
64 

DOSE LOG DOSE SAMPLE fl DEATHS RATE(ADJ.) 

7500.0000 3.8751 20. 20. 0.9999 
5600.0000 3.7482 20. 8. 0.3333 
4200.0000 3.6232 20. 1 • 0.0001 
37.00. 0000 3.5682 20. 3. 0.0555 
3200.0000 3.5051 20. 2. 0.0001 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 3 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBEH OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
B(100) - B( 99) 

NONSIGNIFICANT REGRESSION 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
5 
3 
1. 9600 
7.8271 

100 

4.582464 
3.748595 
1.828953 
0.100064 

32.543199 
0.700574 

-117. 4 088 14 
1.112461 

-0.1207743 

SE = 0.033560 
LL =-58.503041 

G GREATER THAN 1., CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 4897.1314 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 5139.0168 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 5272.8294 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 5439.5650 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 5773.3148 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 6127.5406 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 6321.3043. xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 6485.9013 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 6806.2621 xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

8.7191 
4.5696 
1.2809 
3.4058 
1. 2809 

UL :123.589437 



GWR CVF-48H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG{10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC:002147 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 3. NATURAL MORTALITY = 0. 1500 
40 

DOSE LOG DOSE SAMPLE fl DEATHS RATE{ADJ.) 

5600.0000 3,71182 20. 20. 0.9999 
3200.0000 3.5051 20. 20. 0.9999 
2lJOO.OOOO 3.3802 20. 11. O.lJ706 
1800.0000 3.2553 20. o. 0.0001 
1000.0000 3.0000 20. 1 • 0.0001 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 lj 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOT AL NUMBEiR OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 
8(100) - B{ 99) = 

NONSIGNIFICANT REGRESSION 

1.0000 
5 
3 
1. 9600 

10.2876 
100 

ll. 936788 
3.380562 
1.330410 
0.1500110 

30.396229 
0.611081 

-97.819541 
-0.0001149 

-0.0142896 

SE = 0.056487 
LL =-67.097575 

G GREATER THAN 1 • ' CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2023.525IJ xxxxxxxxxxx. xxxxxxxxxxx 
p = 0.05 2130.7177 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 2190.1111 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 2264.4019 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 2413.4659 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 2572.3427 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 2659. 5261~ xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 2733.7351 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 2878.5494 xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

8.7191 
8.7191 
ll.9263 
1. 2809 
1.2809 

UL :127.890034 



GWR CVJ-48H 

INPUT DOSE SCALE IS TRANSFORM[) TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC:002147 

INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS = 2 •. NATURAL MORTALITY = 0. 1000 
79 

DOSE LOG DOSE SAMPLE II DEATHS RATE( ADJ.) 

7500.0000 3.8751 20. 20. 0.9999 
5600.0000 3.7482 20. 20. 0.9999 
3200.0000 3.5051 20. 20. 0.9999 
2400.0000 3.3802 20. 20. 0.9999 
1800.0000 3.2553 20. 17. 0.8333 
1000.0000 . 3. 0000 20. 1 • 0.0001 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 4 6 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBER OF CYCLES = 

SUMMARY STATISTICS 

G 

p 
,p 
p 
p 
p 
p 
p 
p 
p 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

GREATER THAN 1 • ' CONFIDENCE 

POINT DOSE 

= 0.01 1275 .11059 
= 0.05 1369.6286 
= 0. 10 1422.6784 
= 0.20 1489.6866 
= 0.50 1626.7728 
= 0.80 1776.4743. 
= 0.90 1860.1462 
= 0.95 1932.1951 
= 0.99 2074.9393 

1.0000 
6 
4 
1.9600 

17.9937 
90 

5.977149 
3.255717 
0.665791 
0. 100079 

22.012987 
0.462057 

-65.690901 
0.001893 

SE = 0.047451 
LL =-71.363946 

LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
LOWER UPPER 

xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 
xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

8.7191 
8.7191 
8.7191 
8.7191 
5.9673 
1.2809 

UL =.115.389920 



GWR CVA-48H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = o. NATURAL MORTALITY = 0.0499 
53 

DOSE LOG DOSE SAMPLE If DEATHS RATE( ADJ.) 

4200.0000 3.6232 10. 10. 0.9999 
2400.0000 3.3802 10. 2. 0.1579 
1800.0000 3.2553 10. o. 0.0001 
1400.0000 3.1461 10. 1. 0.0527 
1000. 0000 3.0000 10. o. 0.0001 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 3 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = NUMBE:1 OF POINTS = 
DEGREES OF FREEDOM = 

DEVIATE = 
G = 

TOTAL NUMBE:R OF CYCLES = 

SUMMARY STATISTICS 

·AVG Y = 
AVG X = 
AV.G T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 
B(lOO) - B( 99) = 

NONSIGNIFICANT REGRESSION 

1. 0000 
5 
3 
1. 9600 

11.7827 
100 

4.017817 
3.381282 
3.539135 
0.049953 

19.430279 
0.570996 

-61.681435 
1.053649 

-0.0163770 

SE = 0.034546 
LL =-47.266113 

G GREATER THAN 1 • ' CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2051.6602 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 2224.2029 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 2322.0523 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 2446.3415 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 2702.9060 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 2986.3779 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 3146.2255 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 3284.6374 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 3560.8727 xxxxxxxxxxx xxxxxxxxxxx 

PROBIT 

8.7191 
3.9971 
1.2809 
3.3802 
1.2809 

UL: 86.126671 



GWA CVF-48H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS = 3. NATURAL MORTALITY= 0.1495 
37 

DOSE LOG DOSE SAMPLE c DEATHS 

5600.0000 3.7482 20. 19. 
3200.0000 3.5051 20. 4. 
2400.0000 3.3802 20. o. 
1800.0000 3.2553 20. o. 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 3 4 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 

1.0000 
4 
2 
1.9600 
0.4782 

41 

5.841321 
3.691916 

AVG T = 2.283943 
NATURAL MORTALITY = 0.149537 

SLOPE = 12.860873 
T STATISTIC : SLOPE/SE : 2.834284 

INTERCEPT= -41.639937 
CHI SQUARED = -0.000042 

NONSIGNIFICANT REGRESSION 

RATE( ADJ.) 

·0.9412 
0.0593 
0.0001 
0.0001 

SE = 0.046569 
LL = 3.967159 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2790.0781 719.0107 3658.7236 
p = 0.05 3152.0913 1060.1819 3960.6554 
p = 0.10 3363.9324 1301.9640 4138.3306 
p = 0.20 3639.6494 1665.5543 4375.2371 
p = 0.50 4231. 5390 2624.3754 4947.2311 
p = 0.80 4919.6833 3867.4290 5981.2745 
p = 0.90 5322.9139 4456.8025 7019.8678 
p = 0.95 5680.6478 4850.3870 8276.6128 
p = 0.99 6417.7128 5444.3857 11769.6230 

PROB IT 

6.5653 
3.4393 
1. 2809 
1.2809 

UL = 21.754588 



GWA CVJ-48H 

INPUT DOSE ·scALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW PC:002147 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 2. NATURAL 
26 

DOSE LOG DOSE SAMPLE fj DEATHS RATE(ADJ.) 

7500.0000 3.8751 20. 20. 0.9999 
. 5600. 0000 3.7482 20. 20. 0.9999 

3200.0000 3.5051 20. 20. 0.9999 
21100.0000 3.3802 20. 6. 0.1764 
1800.0000 3.2553 20. 2. 0.0001 
1000.0000 3.0000 20. lj • 0.0588 

RESPONSE RATE·~ 0.0 OR 1.0 AT POINTS 2 3 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBEH OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBEH OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
8(100) - B( 99) 

NONSIGNIFICANT REGRESSION 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
6 
lj 

1. 9600 
6.4693 

100 

4.098762 
3.380957 
3.160678 
0.150026 

37.170770 
0. 770595 

-121.574013 
0.783625 

0.0652452 

SE = 0.046108 
LL =-57.372740 

G GREATER THAN 1 • ' CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2200.9926 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 2295.8852 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 2348 .• 1400 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 2413.'0217 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 2542.1591 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 2678.2072 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 2752.2090 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 2814.8498 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 2936.2032 xxxxxxxxxxx xxxxxxxxxxx 

MORTALITY = 0.1500. 

PROB IT 

8.7191 
8.7191 
8.7191 
lJ.0711 
1.2809 
3.4347 

UL =131.714281 



GWA CVA-48H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW 

FLOATING OVERFLOW 

FLOATING OVERFLOW 

INPUT DATA 

PC:007350 

PC:002075 

PC:002075 

CONTROL SAMPLE SIZE = 10. DEATHS 
13 

DOSE· LOG DOSE SAMPLE IJ DEATHS 

!!200.0000 3.6232 10. 10. 
3200.0000 3.5051 10. 3. 
2800.0000 3.4472 10. 2. 
2liOO.OOOO 3.3802 10. 1 • 
1800.0000 3.2553 10. 3. 
1000.0000 3.0000 10. 1 • 

RESPONSE RATE -· 0.0 OR 1.0 AT POINTS 1 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.000b 
NUMBER OF POINTS = 6 

DEGREES OF FREEDOM = 4 
DEVIATE = 1.9600 

G = 2.4440 
TOTAL NUMBER OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = li.251104 
AVG X = 3.50919li 
AVG T = 3.031444 

NATURAL MORTALITY = 0.157013 

= o. NATURAL MORTALITY = 0.1570 

RATE( ADJ.) PROBIT . 

0.9999 8.7191 
0.1824 4.0937 
0.0656 3.4900 
0.0001 1.2809 
0.1824 lj.0937 
0.0001 1.2809 

SLOPE = 35.526li00 
SE = 0.049311 
LL =-20.012918 UL = 91.065717 

T STATISTIC = SLOPE/SE = 1. 253738 
INTERCEPT = -120.464459 

CHI SQUARED = 3.831580 
B(100) - B( 99) = 1.8216124 

NONSIGNIFICANT REGRESSION 

G GREATER THAN 1., CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 292li.8447 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 3056.9117 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 3129.7460 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 3220.28411 xxxxxxxxxxx xxxxxxxxxxx. 
p = 0.50 3400.820~ xxxxxxxxxxx xxxxxxxxxxx 

.p = 0.80 3591.4772 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 3695.3728 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 3783.4191 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 3954.2539 xxxxxxxxxxx xxxxxxxxxxx 



GWR CVF-96H 

INPUT DOSE SCALE IS TRANSFORMEC TO LOG(lO) • 

. INPUT DATA 

CONTROL SAMPLE SIZE : 20. DEATHS = 1. NATURAL MORTALITY : 0.0750 
22 

DOSE LOG DOSE SAMPLE If DEATHS RATE(ADJ.) 

2lJOO.OOOO 3.3802 20. 20. 0.9999 
1800.0000 3.2553 20. 18. 0.8919 
1000.0000 3.0000 20. 5. 0.1892 
560.0000 2.7lJ82 20. 2. 0. 0270 
320.0000 2.5051 20. 1 • 0.0001 

RESPONSE RATE = O.O OR 1. 0 AT POINTS 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBER OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

POINT DOSE 

p = 0.01 687. 3973 
p = 0.05 822.63lJ5 
p = 0. 10 905.3021 
p = 0.20 1016.6227 
p = 0.50 1269.1029 
p = 0.80 1584.2871 
p = 0.90 1779.0993 
p = 0.95 1957.8832 
p = 0.99 23lJ3.0732 

1.0000 
5 
3 
l. 9600 
0.1926 

11 

5.3lJ6638 
3.143176 
1.807198 
0.075022 
8.735997 
4.466610 

-22.112140 
0.545242 

SE = 0.034261 
LL = 4.902541 

95% CONFIDENCE LIMITS 
·LOWER UPPER 

379.4649 883.5223 
517.7255 1010.3903 
609.4941 1087.9962 
739.6751.j 1194.8421 

10lJ3.4905 1lJ67.1863 
1370.9902 1934.4676 
1533.4874 2304.9973 
1666.0939 2689.4227 
1922.5232 3636.5268 

PR OBIT 

8.7191 
6.2368 
4.1192 
3.0128 
1.2809 

UL = 12.569452 



GWR CVJ-96H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 2. NATURAL MORTALITY= 0.1178 
01 

DOSE LOG DOSE SAMPLE fl DEATHS RATE(ADJ.) 

2400.0000 3.3802 20. 20. 0.9999 
1800.0000 3.2553 20. 19. 0.9433 
1400.0000 3.1461 20. 17. 0.8300 
1000.0000 3.0000 20. 4. 0.0932 
560.0000 2.7482 20. 2. 0.0001 
320.0000 2.5051 20. 3. 0.0365 

RESPONSE RATE .. 0.0 OR 1.0 AT POINTS 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 

POINT DOSE 

p = 0.01 781.6061 
p = 0.05 892.3232 
p = 0. 10 957.6296 
p = 0.20 1043.1557 
p = 0.50 1228.5985 
p = a.Bo 1447.0076 
p = 0.90 1576.2402 
p = 0.95 1691.6003 
p = 0.99 1931.2212 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
6 
4 
1.9600 
0.2447 

14 

5.410584 
3.124078 
1.538370 
0.117801 

11.843374 
3.961900 

-31.589040 
1.820617 

SE = 0.041434 
LL = 5.984313 

95% CONFIDENCE LIMITS 
LOWER UPPER 

450.3916 952.8034 
582.3166 1046.6237 
666.8278 1101.9639 
783.8019 1175. 8600 

1048. 0066 1356.3566 
1309.4221.J 1671i.3022 
1422.7745 1932.6738 
1509.8038 2195.8633 
1670.1~457 2818.7057 

PROB IT 

8.7191 
6.5836 
5.9540 
3.6783 
1.2809 
3~2068 

UL = 17.702436 



GWR CVA-96H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW 

FLOATING OVERFLOW 

INPUT DATA 

PC:002147 

PC:002214 

CONTROL SAMPLE SIZE = 10. DEATHS = 1. NATURAL MORTALITY= 0.1666 
89 

DOSE LOG DOSE SAMPLE n DEATHS RATE(ADJ.} 

3200.0000 3.5051 10. 10. 0.9999 
1800.0000 3.2553 10. 4. 0.2800 
1000.0000 3.0000 10. 2. 0.0400 
560.0000 2.7482 10. 2. O.Ol!OO 
320.0000 2.5051 10. o. 0.0001 

RESPONSE RATE .. 0.0 OR 1.0 AT POINTS 1 5 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBEH OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 
B(100) - B( 99) = 

NONSIGNIFICANT REGRESSION 

1.0009 
5 
3 
1. 9600 

15.9619 
100 

4.434172 
3.256264 
2.131702 
0.166689 

17.217851 
0.490585 

-51.631695 
0.479899 

0.0031886 

SE = 0.058939 
LL =-51.571415 

G GREATER THAN 1., CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 1425.6626 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 1561.6796 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 1639.4272 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 1738.7895 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 1945.9269 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 2177.7399 xxxxxxxxxxx xxxxxxxxxxx 

·p = 0.90 2309.7282 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 2424.7171 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 2656.0502 xxxxxxxxxxx xxxxxxxxxxx 

PR OBIT 

8.7191 
4.4175 
J.2486 
3.2486 
1. 2809 

UL = 86. 007117 



GWA CVF-96H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS· = 1. NATURAL MORTALITY= 0.0495 
66 

DOSE LOG DOSE SAMPLE fl DEATHS 

2400.0000 3.3802 20. 
1800.0000 3.2553 20. 
1000.0000 3.0000 20. 
560.0000 2.7482 20. 
320.0000 2.5051 20. 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

GHI SQUARED = 

NONSIGNIFICANT REGRESSION 

1.0000 
5 
3 
1. 9600 
0.4571 
3 

5.005246 
2.994359 
1.361852 
0.049566 
1.2857149 
2.899110 
1.155252 
7.027309 

16. 
9. 

14. 
1. 
6. 

RATE( ADJ.) 

0. 7896 
0.4213 
o.6844 
0.3161 
0.2635 

SE = 0.048501 
LL = 0.416493 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 15.1699 0.0021 88.1062 
p = 0.05 51.3980 0.0882 186.1364 
p = 0. 10 98.5157 o.6455 279.5957 
p = 0.20 216.6298 7.0493 466.5248 
p = 0.50 977.8637 442.3661 1916.2620 
p = 0.80 4414.0607 2145.4024 101845.3990 
p = 0.90 9706.2455 3603.3008 1105007. 8000 
p = 0.95 18604.1670 5423.9307 8065266.7600 
p = 0.99 63033.8237 11478.0587 341428217.0000 

PROB IT 

5.8047 
4.8018 
5.4795 
4.5218 
4. 3677 

UL= 2.155005 



GWA CVJ-96H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW 

FLOATING OVERFLOW 

FLOATING OVERFLOW 

INPUT DATA 

PC:007350 

PC:002075 

PC:002075 

CONTROL SAMPLE SIZE = 20. 
48 

DOSE LOG DOSE SAMPLE 

2400.0000 3.3802 20. 
2100.0000 3.3222 20. 
1800.0000 3.2553 20. 
1800.0000 3.2553 20. 
1000.0000 3.0000 20. 
560.0000 2.7482 20. 
320.0000 2.5051 20. 

DEATHS 

II DEATHS 

19. 
18. 
3. 
6. 
2. 
1 • 
2. 

= 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 5 6 7 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 7 

DEGREES OF FREEDOM = 5 
DEVIATE = 1.9600 

G = 0. 17 30 
TOT AL NUMBElR OF CYCLES = 37 

SUMMARY STATISTICS 

AVG Y = 4.988985 
AVG X = 3.291685 
AVG T = 1.961002 

NATURA!l.. MORTALITY = 0.094948 SE 
SLOPE = 24.804205 LL 

T STATISTIC = SLOPE/SE = 4.712369 
INTERCEPT = -76.658642 

CHI SQUARED = 4.910897 

2 •. NATURAL MORTALITY = 0.0949 

RATE(ADJ.) P.ROBIT 

0.9448 6.5963 
0.8895 6.2241 
0.0608 3.4518 
0.2266 4.2500 
0.0056 2.4621 
0.0001 1.2809 
0.0056 2.4621 

= 0.032731 
= 14.487475 UL= 35.120935 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 1578.8551 1337.5042 1699.1438 
p = 0.05 1681.9513 1485.9867 1782.1553 
p = 0. 10 1739.6429 1570.2295 1829.8624 
p = 0.20 1812.1703 1675.6317 1892.7885 
p = 0.50 1959.4256 1872.4112 2046.1335 
p = 0.80 2118.61165 2030.9721 2278.6927 

.p = 0.90 2206.9751 2102.3199 2429.9098 
p = 0.95 2282.6754 2159.2872 2566.8449 
p = 0.99 2431.7295 2265.4702 2850.9325 



GWA CVA-96H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 10. DEATHS = 1 • NATURAL 
89 

DOSE LOG DOSE SAMPLE # DEATHS RATE(ADJ.) 

3200.0000 3.5051 10. · 10. 0.9999 
1800.0000 3.2553 10. 1. 0.6553 
1000.0000 3.0000 10. 6. 0.5404 
560.0000 2.7482 10. 1 • 0.0001 
320.0000 2.5051 10. 2. 0.0808 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 4 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL. MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 

POINT DOSE 

p = 0.01 319.1233 
p = 0.05 466.4619 
p = 0. 10 571.1009 
p = 0.20 729.7367 
p = 0.50 1166.2255 
p = 0.80 1863.7981 
p = 0.90 2381.5093 
p = 0.95 2915.7409 
p = 0.99 4261.9327 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
5 
3 
1. 9600 
0. 4940· 
7 

5.265123 
3.130926 
1.684290 
0.129689 
4.133263 
2.788698 

-7.675821 
2.575176 

SE = 0.079635 
LL = 1 • 22825 3 

95% CONFIDENCE LIMITS 
LOWER UPPER 

7.7438 640.0471 
27.2900 814.2292 
53.1352 930.6167 

117.9341 1104 • 711 37 
495.8303 1676.2685 

1286.7108 4120.7042 
1659.3071 8419.2493 
1954.4055 15907.0356 
2549.0691 54677.3762 

MORTALITY = 0. 1296 

PROB IT 

8.7191 
5.3992 
5.1012 
1.2809 
3.6000 

UL = 7.038274 



GWA TILC50 24H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING ONDERFLOW PC:002147 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY = 0.0002 
34 

DOSE LOG DOSE SAMPLE II DEATHS RATE( ADJ.) PROB IT 

5900.0000 3.7709 20. 20. 0.9999 8.7191 
4425.0000 3.6459 20. 20. 0.9999 8.7191 
3319.0000 3.5210 20. 1. 0.3498 . 4".6147 
2489.0000 3.3960 20. o. 0.0001 1.2809 
1867.0000 3.2711 20. o. 0.0001 1.2809 
1400.0000 3.1461 20. o. 0.0001 1. 2809 
1050.0000 3.0212 20. o. 0.0001 1. 2809 

RESPONSE RATE - O.O OR 1.0 AT POINTS 2 4 5 6 7 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 7 

DEGREES OF FREEDOM = 5 
DEVIATE = 1.9600 

G = 6.5735 
TOTAL NUMBEH OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = 4.626210 
AVG X = 3.521370 
AVG T = 1.933501 

NATURAL MORTALITY = 0.000234 
SLOPE = 32.530846 

SE = 0.001863 
LL =-50.874183 UL =115.935876 

T STATISTIC = SLOPE/SE = 0.764468 
INTERCEPT = -109.926944 

CHI SQUARED = 0.012751 
8(100) - B( 99) = -0.0606184 

G GREATER THAN 1. , CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2893.0088 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 3035.9598 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 3115.0419 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 3213.5829 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 3410.8319 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 3620.1887 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 3734.7092 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 3831.9926 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 4021.3412 xxxxxxxxxxx xxxxxxxxxxx 



GWA TILC50 48H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW 

FLOATING OVERFLOW 

FLOATING OVERFLOW 

INPUT DATA 

PC:002147 

PC:002075 
• 

PC:002075 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY = 0.0000 
85 

DOSE LOG DOSE SAMPLE fl DEATHS RATE(ADJ.) 

5900.0000 3. 7709 20. 20. 0.9999 
4425.0000 3.6459 20. 20. 0.9999 
3319.0000 3.5210 20. 20. .0.9999 
2489.0000 3.3960 20. o. 0.0001 
1867.0000 . 3.2711 20 • o. 0.0001 
1400.0000 3.1461 20. o. 0.0001 
1050.0000 3.0212 20. o. 0.0001 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 4 5 6 7 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
8(100) - B( 99) 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
7 
5 
1. 9600 
6.6237 

100 

5.850044 
3.472717 

881.958537 
0.000085 

59.074733 
0.761565 

-199.299864 
0.003844 

0.0075545 

SE = 0.001547 
LL =-92.962790 

G GREATER THAN 1 • , CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2623.9159 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.05 2694.5388 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 2732.9663 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 2780.2412 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 2872.9551 . xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 2968.7606 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 3020.1146 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 3063.1848 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 31ll5.6307 xxxxxxxxxxx xxxxxxxxxxx 

PROBIT 

8.7191 
8.7191 
8.7191 
1.2809 
1.2809 
1. 2809 
1.2809 

UL =211.112257 



GWA TILC50 96H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING UNDERFLOW PC:002147 

FLOATING UNDERFLOW 

FLOATING OVERFLOW 

FLOATING OVERFLOW 

INPUT DATA 

PC:002147 

PC:002075 

PC:002075 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY = 0.0001 
00 

DOSE LOG DOSE SAMPLE If DEATHS RATE(ADJ.) 

5900.0000 3.7709 20. 20. 0.9999 
4425.0000 3.6459 20. 20. 0.9999 
3319.0000 3.5210 20. 20. 0.9999 
2489.0000 J.3960 20. 1 • 0.0499 
1867.0000 3.2711 20. o. 0.0001 
1400.0000 . 3.1461 20. o. 0.0001 
1050.0000 3.0212 20. o. 0.0001 

RESPONS~ RATE - 0.0 OR 1.0 AT POINTS 2 3 5 6 7 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR 
NUMBER . OF POINTS 

DEGREES OF FREEDOM 
DEVIATE 

G 
TOTAL NUMBER OF CYCLES 

SUMMARY STATISTICS 

AVG Y 
AVG X 
AVG T 

NATURAL MORTALITY 
SLOPE 

T STATISTIC = SLOPE/SE 
INTERCEPT 

CHI SQUARED 
B(100) - B( 99) 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

1.0000 
7 
5 
1.9600 
4.2383 

100 

3.392162 
3.396908 
9,384126 
0.000100 

42.791057 
0.952052 

-141.965123 
0.007228 

-0. 0960679 

SE = 0.001582 
LL =-45.303389 

G GREATER THAN 1 • ' CONFIDENCE LIMITS ARE NOT DEFINED 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 2399.4840 xxxxxxxxxxx· xxxxxxxxxxx 
p = 0.05 2489. 0967 xxxxxxxxxxx xxxxxxxxxxx 
p = 0. 10 2538.2349 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.20 2599.0482 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.50 2719.4558 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.80 2845.4418 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.90 2913.6153 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.95 2971.1341 xxxxxxxxxxx xxxxxxxxxxx 
p = 0.99 3082. 0962 xxxxxxxxxxx xxxxxxxxxxx 

PROB IT 

8.7191 
8.7191 
8.7191 
3.3539 
1. 2809 
1. 2809 
1.2809 

UL =130.885504 



GWA TILC50 144H 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = o. NATURAL MORTALITY =-0.0000 
00 

DOSE LOG DOSE SAMPLE II DEATHS RATE(ADJ.) 

5900.0000 3.7709 20. . 20. 0.9999 
4425.0000 3.6459 20. 20. 0.9999 
3319.0000 3.5210 20. 20. 0.9999 
2489.0000 3.3960 20. 9. 0.4500 
1867.0000 3.2111 20. 4. 0.2000 
1400.0000 3.1461 20. 3. 0.1500 
1050.0000 3.0212 20. o. 0.0000 

RES~ONSE RATE - 0.0 OR 1.0 AT POINTS 2 3 1 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEH OF CYCLES = 

SUMMARY STATISTICS 

p 
p 
p 
p 
p 
p 
p 
p 
p 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE = 

T STATISTIC = SLOPE/SE = 
INTERCEPT = 

CHI SQUARED = 

POINT DOSE 

= 0.01 1127.3584 
= 0.05 1380.2242 
= 0 .10 1537.4765 
= 0.20 1752.1051 
= 0.50 2249.6275 
= 0.80 2888.4246 
= 0.90 3291.6429 
= 0.95 3666.6672 
= 0.99 4489.0988 

1.0000 
7 
5 
1.9600 
0.0859 
8 

5.005272 
3.352791 
3,735593 

-0.000000 
7,753077 
6.686556 

-20.989173 
9.218763 

SE = 
LL = 

0.000000 
5.480453 

95% CONFIDENCE LIMITS 
LOWER UPPER 

828.0707 1347.4734 
1094.1942 1587.78311 
1266.3956 1737,1739 
1505.1202 1945.4231 
2035.6869 2485.3209 
2602.2694 3359.3047 
2914.6576 3991. 9642 
3189.1114 11619.8884 
3758.1194 6104.1988 

PROB IT 

8.7191 
8.7191 
8.7191 
4.8746 
4.1585 
3,9636. 

-0.2111 

UL = 10.025702 



GWA TILC50 1921-1 

INPUT DOSE SCALE IS TRANSFORMED TO LOG(10). 
FLOATING OVERFLOW PC:002343 

FLOATING OVERFLOW PC:002343 

INPUT DATA 

CONTROL SAMPLE SIZE = 20. DEATHS = 0. - NATURAL MORTALITY =-0.0000 
00 

DOSE LOG DOSE SAMPLE IJ DEATHS RATE( ADJ.} PROB IT 

5900.0000 3~1109 20. 20. 0.9999 8.7191 
4425.0000 3.6459 20. 20. 0.9999 8.7191 
3319.0000 3.521_0 20. 20. 0.9999 8.7191 
2489.0000 3.3960 20. 18. 0.9000 6.2817 
1867.0000 3.2111 20. 4. 0.2000 4.1585 
1400.0000 . 3.1461 20. 5. 0. 2500 4.3258 
1050.0000 3.0212 20. o. 0.0001 1.2809 

RESPONSE RATE ·- 0.0 OR 1. 0 AT POINTS 2 3 1 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER.OF POINTS = 7 

DEGREES OF FREEDOM = 5 
DEVIATE = 1. 9600 

G = 0.0984 
TOTAL NUMBER OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = 5.009282 
AVG X = 3.285880 
AVG T = 3.413872 

NATURAL MORTALITY = -0.000000 SE = 0.000000 
SLOPE = 8.806080 LL = 6.044390 UL = 11.567770 

T STATISTIC : SLOPE/SE = 6.249766 
INTERCEPT = -23.926436 

CHI SQUARED = 10.253425 
B(100) - B( 99) = -0.0027701 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

FLOATING UNDERFLOW PC:003245 

p = 0.01 1048.7105 777. 6560 1237.8332 
p = 0.05 1253.2392 1000.9821 1427.7789 
p = 0. 10 1378.1279 1142.5989 1544.2053 
p = 0.20 1546.1621 1335.7565 1704.9162 
p = 0.50 19 26. 7119 9 1752.8415 2116.7914 
p = 0.80 2lJ01.019lJ 2178.6111 277lJ.7981 
p = 0.90 2693.7739 2405.91150 3243.0743 
p = 0.95 2962.2163 2602.4358 3701.4697 
p = 0.99 3539.933lJ 3002.1218 4763.9093 



~i.\t' .... 4o IA!.:>.::. .:>\-H<...:. ... .:> 110\1~::.l'UrlMED TO LOG( 10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 80. DEATHS = 1. NATURAL MORTALITY = 0. 04 311 
50 

DOSE LOG DOSE SAMPLE fl DEATHS RATE( ADJ.) 

4000.0000 3.6021 40. 40. 0,9999 
4000.0000 3.6021 40. 39. 0.9739 
3000.0000 3,11771 40. 30. 0. 7 386 
3000.0000 3.4771 40. 38. 0.9477 
2250.0000 3,3522 40. 19. 0.4512 
2250.0000 3,3522 40. 2. 0.0068 
1687.0000 3.2271 40. o. 0.0001 
1687.0000 3.2271 40. 3, 0. 0330 
1266.0000 3. 1024 40. o. 0.0001 
1266.0000 3. 1024 40. o. 0.0001 
949.0000 2.9773 40. 1 • 0.0001 
949.0000 2.9773 40. 4. . 0.0591 
712.0000 2.8525 40. o. 0.0001 
712.0000 2.8525 40. o. 0.0001 

RESPONSE RATE = 0.0 OR 1. 0 AT POINTS 7 9 10 13 i4 

THERE IS AT LEAST ONE EXPECTED VALUE LESS THAN 5. 

DOSE I RESPONSES 

4000.0000 40. 
4000.0000 39. 
3000.0000 30. 
3000.0000 38. 
2250.0000 19. 
2250.0000 2. 
1687.0000 o. 
1687.0000 3, 
1266.0000 o. 
1266.0000 o. 
949.0000 1. 
949.0000 4. 
712.0000 o. 
712.0000 o. 

EXPECTED 

39.7673 
39.7673 
33.0648 
33.0648 
11.1614 
11..1614 
2.1652 
2.1652 
1.7400 
1. 7400 
1. 7380 
1. 7380 
1.7418 
1.7418 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 2.6728 
NUMBER OF POINTS = 14 

DEGREES OF FREEDOM = 12 
DEVIATE= 2.1790 

G = 0.1791 
TOTAL NUMBER OF CYCLES = 100 

SUMMARY STATISTICS 

AVG Y = 
AVG X = 
AVG T = 

5.183681 
3.420246 
2.010551 
0.043450 SE = 0.017472 

LL : 7.371134 
NATURAL MORTALITY = 

SLOPE = 
T STATISTIC : SLOPE/SE = 

INTERCEPT = 
CHI SQUARED : 

8(100) - B( 99) = 

12.780550 
5.148211 

-38.528942 
32.073448 

-0.0001794 
SIGNIF. AT .05 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 1674.3835 1178.9319 1946.2502 
p : 0.05 1893.0861 1451.8119 2131.4692 
p = 0. 10 2021.1399 1619.9307 2240.5382 
p : 0.20 2187.8809 1844.9811 2386.3729 
p = 0.50 2546.0899 2318.4126 2747.7792 
p : a.Bo 2962.9462 2745.61135 3357.1502 
p = a.go 3207.3852 2940.9415 3801.9824 
p = 0,95 3424.3416 3098.9879 4231.9053 
p = 0.99 3871.6178 3401.6315 5199.6063 

PROB IT 

8.7191 
6.9413 
5.6388 
6.6236 
4. 8775 
2.5344 
1. 2809 
3.1609 
1. 2809 
1.2809 
1 • 28 09 
3.4375 
1. 2809 
1. 2809 

UL= 18.189967 



GWA SUBCHRONIC MORTALITY 28D 

INPUT DOSE SCALE IS TRANSFORMED TO LOG ( 10). 

INPUT DA'I:JI. 

CONTROL SAMPLE SIZE : Bo. DEATHS = 2. NATURAL MORTALITY = 0.0587 
46 

DOSE LOG DOSE SAMPLE II DEATHS RATE( ADJ.) PR OBIT 

4000.0000 3.6021 40. . 40. 0.9999 8.7191 
4000.0000 3.6021 40. 4.o. 0.9999 8.7191 
3000.0000 3.4771 40. 39. 0.9734 6.9344 
3000.0000 3,4771 40. 39. 0.9734 6.9344 
2250.0000 3,3522 40. 28. 0.6813 5.4708 
2250.0000 3.3522 40. 10. 0.2032 4. 1699 
1687.0000 3.2271 40. o. 0.0001 1.2809 
1687.0000 3.2271 40. 4. 0.0438 3.2917 
1266.0000 3.1024 40. 3. 0.0173 2.8858 
1266.0000 3.1024 40. o. 0.0001 1.2809 
949.0000 ·2.9773 40. 1 •. 0.0001. 1.2809 
949.0000 2.9773 40. 4. 0.0438 3. 2917 
712.0000 2.8525 40. o. 0.0001 1.2809 
712.0000 2.8525 40. o. 0.0001 1. 2809 

RESPONSE RATE .. 0.0 OR 1. 0 AT POINTS 2 7 10 11 13 14 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 1.0000 
NUMBER OF POINTS = 14 

DEGREES OF FREEDOM = 12 
DEVIATE = 1. 9600 

G = 0.0844 
TOTAL NUMBER OF CYCLES = 24 

SUMMARY STATISTICS 

AVG Y = 5.226405 
AVG X = 3. 37 417 3 
AVG T = 1.8477711 

NATURAL MORTALITY = 0.058746 SE = 0.012370 
SLOPE = 16.309991 LL = 11.572788 UL = 21.047194 

T STATISTIC = SLOPE/SE = 6.748198 
INTERCEPT = -49.806323 

CHI SQUARED = 19.872800 

95% CONFIDENCE LIMITS 
POINT DOSE LOWER UPPER 

p = 0.01 1650.6724 1412.6160 1803.3737 
p = 0.05 1817.3517 1614.3585 1946.9921 
p = 0. 10 1912.9941 1732.3460 2029.4731 
p = 0.20 2035.5930 1884.6644 2136.5328 
p = 0.50 2292.4045 2194.0772 2379.0323 
p = 0.80 2581.6154 2482.5140 2725.6443 
p = 0.90 2747.0645 2621. 7547 2955.9322 
p = 0.95 2891.6353 2736.5095 3167.6948 
p = 0.99 3183.6230 2958.1185 3615.5900 



GWA SUBCHRONIC MORTALITY 42D 

INPUT DOSE SCALE rs TRANSFORMED TO LOG(10). 

INPUT DATA 

CONTROL SAMPLE SIZE = 80. DEATHS = 2. NATURAL MORTALITY = 0.0637 
22 

DOSE LOG DOSE SAMPLE u DEATHS RATE(ADJ.) 

4000.0000 3.6021 40. 4 0. 0.9999 
4000.0000 3.6021 40. 40. 0.9999 
3000.0000 3.4771 40. 39. 0.9733 
3000.0000 3.4771 40. 39. 0.9733 
2250.0000 3.3522 40. 28. o.6796 
2250.0000 3.3522 40. 11. 0.2257 
1687.0000 3.2271 40. o. 0.0001 
1687.0000 3.2271 40. lj • 0.0387 
1266.0000 3.1024 40. 4. 0.0387 
1266.0000 3.1024 40. o. 0.0001 
949.0000 2.9773 40. 1 • 0.0001 
949.0000 2. 977 3 40. 4. 0.0387 
712.0000 2.8525 lj 0. o. 0.0001 
712.0000 2.8525 40. o. 0.0001 

RESPONSE RATE = 0.0 OR 1.0 AT POINTS 2 7 10 11 13 14 

CONSTANTS USED IN PROBIT CALCULATIONS 

HETEROGENIETY FACTOR = 
NUMBER OF POINTS = 

DEGREES OF FREEDOM = 
DEVIATE = 

G = 
TOTAL NUMBEF: OF CYCLES = 

SUMMARY STATISTICS 

p 
p 
p 
p 
p 
p 
p 
p 
p 

AVG Y = 
AVG X = 
AVG T = 

NATURAL MORTALITY = 
SLOPE :: 

T STATISTIC = SLOPE/SE :: 
INTERCEPT :: 

CHI SQUARED :: 

POINT DOSE 

:: 0.01 161!3.7886 
= 0.05 1810.5516 
= 0. 10 1906.2736 
:: 0.20 2029.0055 
= 0.50 2286. 200.4 
= 0.80 2575.9970 
= 0.90 2741.81179 
:: 0.95 2886.8064 
:: 0.99 3179.6743 

1.0000 
1 4 
12 

1. 9600 
0.0860 

26 

5.236309 
3.373668 
1.821636 
0.063722 

16.237364 
6.684253 

-49.543163 
18.613238 

SE = 0.012863 
LL= 11.476139 

95% CONFIDENCE LIMITS 
LOWER UPPER 

1401.9938 1798.2752 
1604.0590 1941.8114 
1722.3544 2024.2447 
1875.2089 2131.2289 
2186.3193 2373.4488 
2476.5079 2720.6167 
2616.1477 2952.1541 
2731.0957 3165.3543 
2952.9568 3616.8250 

PROB IT 

8.7191 
8.7191 
6.9321 
6.9321 
5.4661 
4 •. 24 70 
1.2809 
3.231!2 
3.2342 
1.2809 
1.2809 
3.2342. 
1.2809 
1.2809 

UL = 20.998588 



. G \.;R C VJ - 0 • 2 5 !-l 

INPUT DOSE SCALS IS TRA~sros~ED TG LGG(10). 

liJFUT DATA 

CONTROL SA~PLS SIZE = 20. D.SATPS = 2. NATURAL HOHTALITY = C.1242 
1 1 

DOSE LCG DOSE S!d1PLE JI DEATl!S :t 

* ~~· ~;. ~~ ·X· 7:· X ·X ·h· ~ 5. 000(\ 20. 
7SOOC:.OOOO ~ •. :751 "'n c.. ,) • 

56000.0002 4.''{452 20. 
.)2000.00CO Jj .5051 20. 

HESPO~SE RATE = 0.0 OR 1.0 AT POINTS ~ 

CONSTAiH::l U.SED L! PR02IT Cf1LCULA'llOi,lS 

hETEROGENIETY fACTOH = 
NUMBER OF POIHTS = 

DEGREES GF FR:S2DC'.1 = 

1. 0000 

c. 
1. 9600 
0.7156 

DEVIAT2 = 
G = 

T0T1\L tWt-iES R Oi;' CYCLES = 1 oc 

Slilii;,;py STATISTIC::. 

AVG Y = 
AVG X = 
AVG T = 

¢ATUSA~ ~ORTALITY = 
SLG?S = 

T STATISTIC = SLOPE/SS = 
I!iTEI·:Ci::?T = 

Cl1I SC:l/Ai,ED = 
E(lOO) - ~( 09) = 

:-.0:·6133 
~. 97rs2L~S 
1.911222 
0 • 1 2 )j 2 1 1 

111.0S1G57 
2.31c919 

-c1 i•. :;r._;3;:s.5 
0.223193 

-0.0031C3G 

1 'r " . 
~ . 
"./ -·. 
1 . 

FATE (ADJ. ) 

o.c 74 
0.0 GS 
0.0 9~ 
o.o 01 

SE = 0.01r3c;:J11 
LL= 2.1cG133 

95 ~:. cc::F I r:~~; .. ;c E LI!H!S 
POINT uo.-.:s L0~{r:2 (Jff Lii 

p = 0.01 63945 • <;208 6937 • 0 07 77C"1 I ..I t::,, , .GC06 
p = 0. 05 71~9l!, 2C01 1!l2 ll 0. <) 97 83~07 f"I '.': """r 

• t; G !:'.. :J 
p = 0. 10 7'537 G. lj 5 4 3 2C8S6 . ' 21 8G 32C. r,1~ 01~ 
p = 0.20 8154 ::1 • C:73 5 32~G6 11 (' .., 

I~ 9 0 (. l! :: .(1409 
p 0. ') 0 9 3 5 '? lj 09'):) 73369 " :f3 1G72G~.791~0 = . . (J 

p = 0 8 (\ . ~ 107112 3 .1i 6 50 971;70. 0 27 21 ~.029 .3200 
p = 0.90 1 15411 E,, •) lj I! 0 102·.;52 ,".') SC 33 1nco; • 75-70 . ,, 
p = 0 QC-• , J 122525.4 1 Li 0 1Q71;1f,. (: 20 ~'39363. 3\'0C 
p = 0 .99 1 36')28 50~)0 1 1li43G " 60 1003101 S700 . . .:.. . 

F f{tJ i:' l T 

5 . J~ () ~. 1 

3 ... 6].7 
3. 1 1 C: 
1 . 2t.c 



G\II1 CVF-0. 511 

Ii~PliT DOSE SCALE 1:3 ThAI~SFOR!,li:U TO LOG ( 10). 

Ir,JPUT. DATA 

CONTROL Sl\HPLE SIZE = 20. DE:\ ThS = 1. NATURAL MO~~ALITY : 0.0501 
79 

DOSE LOG DOSE SAH?LE J'! 
,( 021\ THS RA'l'S(/\DJ.) 

75000.0COO 4.8751 
56000. OOC12 :.i 7 ,. ~ ") 

. •I 1c.c... 

32ooc.co:Jo 4,'._)051 
24000.00CO 4. 3802 
18000·. 0000 !t.2553 

20. 
20. 
20. 
20. 
20. 

20. 
20. 
2. 
0. 
c. 

0.9999 
0. 99•)9 
0.0525 
0.0001 
C.0001 

RESPONSE RATE - 0.0 OR 1.0 AT POINTS 2 4 5 

CONSTANTS USED IN PROBIT CALC0LATION3 

HETERCGENIETY FACTOH = 
NUtiEEli: Of POErTS : 

DEG.REES Of f'JiSEDOi·'. = 
iJEVIATE = 

1. 0000 
5 
3 
1. 9600 
4. 596·3 G = 

TOTAL NUMBER OF CYCLES = 100 

SUM~ARY STATISTICS 

l\VG y = 3. 411s6 15 
AVG x = l\, 508250 
AVG T = 3.730819 

;JATURAL i'lC:nTALI'lY = 0. 050179 SS = o.02c.19E: 
SLOPS = 21.97332'2 · L L = - 2 5 . 1 3 S 2 1~ 5 

T STATISTIC = ~LOPE/SE: = 0.914177 
Iii TE' F C ~:P'i' = - 9 5 . 6 1 7 1 ij ':,', 

CHI S~:JARED = o.oc.1071~ 
E( 100) :3 ( 99) = O.COOC520 

G G!-IEATt:l n;AN 1., CONFIDE.::1;c2 LiiiI'i'S ARE !iOT GEFliif,jj 

POINT 

p = 0.01 
p = 0.05 
p = 0. 10 
p = 0.20 
p = 0.50 
p = 0.20 
p = 0 .'90 
p = O.S'::S 
p = 0.99 

GOSE 

29721 .8479 
31921 .G1~n 
33HiO. 3151 
34725. oosc 
3 7 9 2 G • 11 G 5 6 
4 1 i12 J. 0 7 s 3 
43377.6632 
4scoo.sss·2 
48395,9!1 10 

95 ~· CO!iFIDrnCE LF;rr.s 
LOiiEI1 UF2En 

xx xxx~~ zx xx x 
XXXY.XY.XXZhX 
xxxxxxxxxxx 
XXXXXXXXX?X 

XXY. Y. XX :o: x;.: X 
XXY.XX~v~XXXY:Z 

xxxxzzxxxxz 
XXXXXXYXZi:X 

x x x xx x 1: x xx x 
XXXXXY.XXXXX 
xxxx:~xxzxxx 
xxx xxz ;:xx xx 
:·~ }' ;;: x y x :-: x :\ xx 
x x ~( x x ~ x :.: x x x 
xxxxznxxxx 
XXXXXXY.XZXX 
xxxrxxx:{xxx 

CPU THIE: 1.62 ELAPSED Tlt;t:: 1:50.'57 
NO EXSCUTIUN ERRORS CETEeTED 

EXIT 

PiWBIT 

().7191 

&.7191 
3.37(.1 
1. 280') 
1. 2809 

\ 



QI 



APPENDIX Q 
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PATHOLOGY REPORT NO. 56-76 

Water, Waste - Grasselli 

H-10192 - MR-2400 

Chronj~c Fish Toxicity Test - Sheepshead Minnow 

January 18, 1977· 

In a chronic toxicity test, each of two groups of sheepshead minnows 
was exposed to the test material at levels of 180 ppm, 188 ppm, 375 ppm, 
750 ppm, 1500 ppm and 3000 ppm for 178 days after hatching. 

Results: 

1. The Hver revealed slight vacuolar changes at all exposure 
levels 10 days post-hatch. 

2. After exposure to 1500 ppm for 127 days, female fish revealed 
hepatic cell cord disarray, atrophy, and cytoplasmic globular inclusions 
in the liver cells. Male fish showed clear, swollen, hydropic cytoplasm 
in the liver cells. 

In the lower exposure levels (750 ppm, 375 ppm, 188 ppm and 180 ppm) 
female "fiL.1 exhibited clumping or marginated cytoplasmic granules to the 
cell membrane, and vacuolar degeneration in the liver cells. The liver 
cells showed margination of nuclear chromatin and prominent nucleolus. 

Male fish showed cytoplasmic vacuolation and occasionally clear, 
swollen cytoplasm with vacuolation in the liver cells. 

Comments: 

The hepatic cytoplasm of female fish was basophilic, condensed, 
and slightly marginated to the cell membrane. The nucleolus was distinct 
'with slightly nuclear chromatin margination. In contrast, male fish showed 
eosinophilic hepatic cytoplasm with various cytoplasmic condensation. 
Perinuclear cytoplasm was pale, granular, or vesicular in appearance (Fig. 1,2). 

The hepatic lesions in female fish at the 1500 ppm level were mani
fested by shrunken liver cells and dissociation of hepatic cells to one 
another, breaking up the hepatic cell cords into individual discrete cells 
(Fig. 3). Some hepatocytes contained cytoplasmic globular inclusions (Fig. 4). 
Occasionally, karrolysis of the hepatocytes was observed adjacent to the 
disarrayed or vacuolated liver cells. The affected hepatocytes had con
densation of basophilic cytoplasmic granules, with margination to the 
cell membrane. Also, the nuclear chromatin was clumped and marginated to 
the nuclear membrane with prominent nucleolus (Fig. 3,4). 



Male fish exhibited markedly swollen hepatocytes with clear hydropic 
cytoplasm and cytoplasmic vacuolation in the liver cells (Fig. 5). 

Female fish in the lower exposure levels (180 ppm, 188 ppm, 375 ppm, 
and 750 ppm) showed cytoplasmic condensation, margination, and vacuolation 
in the liver celJls (Fig. 6). The nuclear chromatin was clumped and 
marginated with distinct nucleolus. 

Similar ne>nspecific liver lesions seen in the test compound were 
described in fish exposed to various pesticides and related chemicals (1). 
Kennedy et al. (~~) reported hepatic damage produced by methoxychlor. The 
hepatic lesions were characterized by liver parenchymal shrinkage, increased 
cytoplasmic granularity and partial loss of liver cord orientation. Blue
gills exposed to methoxychlor had eosinophilic globular inclusions in the 
liver. The inclusions increased in number and size up to several days 
exposure and disappeared. Extensive fatty change, necrosis, deposition of 
amorphous inclusions in the liver appeared to be characteristic-of PCB 
(Aroclor) exposure (3). The most commonly encountered nonspecific liver 
lesion observed in fish following pesticide (chlordane, DDT, Edrin, Aroclor 
1248, Dursban, and Dylox) exposure was fatty change. In certain.of these 
cases (DDT, Eridrl.n, Aroclor 1254, and Dursban) nutritional factors as well 
as pesticide exposure, were suspected in the onset of the fatty change. 

The globular inclusion seen in the livers of fish at 1500 ppm 
resembles the hyaline body of human viral hepatitis. The hyaline bodies 
are formed resulting from denatured cytoplasmic organeles. ·On ultra
structural examination, the cytoplasm seems to have become dehydrated and 
the organelles cc•mpressed. 

0

SOII'.e of the cytoplasmic vacuoles of f~-sh liver are interpreted as 
fatty droplets on the basis of morphological features characterized by well
defined, round, e:mpty spaces with the H & E stain. 

The control as well as exposed fish of ten showed various degrees of 
architectural alterations in the gills. The respiratory epithelium of the 
lamellae in the gills was separated from the capillaries resembling edema. 
Often various amounts of eosinophilic proteinaceous fluid were present 
within many lamellae. The proteinaceous fluid lifted and balooned the 
respiratory epithelium from the capillaries of individual lamella in the 
gills (Fig. 7). 

Since edematous changes in the gills were observed in control fish, 
the lesions were interpreted as artifact and not related to the test compound. 

Similar edematous changes in the gills were described in bluegills, 
gold fish or trout after exposure to heavy metals (4,5,6), to organic 
toxicants (7,8), to an organic solvent (9), to gasses (10). Fish food may 
cause similar gill lesions. Fish that were fed a diet deficient in ascorbic 
acid or vitamin C (11), pantothemic (12) or folic acid (13), showed 
edematous gill lesions. 

The aggregated parasites in the blood vessel adjacent to the gills 
(control, 77-15-6) were considered to be larval forms of Trematodes 
(Ascocotyle sp). The morphological characteristics illustrate suckers, 
cuticle, genital premordia, and alimcntal canal of the parasite (Fig. 8). 
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Conclusions: 

There were hepatic changes in sheepshead minnows that were exposed 
to the test material at levels of 180 ppm, 188 ppm, 375 ppm, 750 ppm, 
and 1500 ppm. Th•: lesions were· characterized by liver cell cord disarray, 
atrophy, and cytoplasmic globular incfusion-'-=at a level of 1500 ppm. In · 
the lower exposur•: levels, the hepatic lesions consisted of condensation 
and margination of basophil~c cytoplasm with vacuolar degeneration in 

.female fish. The nuclear chromatin was also marginated with large nucleolus. 
In male fish the hepatocytes were markedly swollen with clear cytoplasm 
and vacuolation. 
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Fish No. 
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-4 

-5 
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-7 
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-9 
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-2 
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Control (B) 

TAP TU 

HISTOPATHOLOGY OF FISH EXPOSED TO WATER, 
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0 = No tissue available. 
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HISTOPATHOLOGY OF FISH EXPOSED TO WATER, WASTE-GRASSELLI 

... I 
i:: ..... (/) 

0 0. ...... ..... () ... Cl ...... 
.1-J ..... (/) 1-1 . .... 
Cd s Q) ==' Q) Q) >. 00 .. 
i:: (/) .1-J r-1 .1-J Q) > 1-1 'O 

..... Cd >. 0 >. .1-J ..... 0 " 
..... 

bO ..-4 () Q) () >. H +J C) =' H 0. 0 H 0 () 11' IU H 
~ 0 .1-J () .1-J 0 .. 1-1 r-1 ~..!!l .1-J rd ==' Cd .1-J Cl) ..... r-1 
.. >. p., i:: p., rd ..... 0.. C) Cl) ...... 

i:: () Q) Q) 0. Cl) 

~ ~ :l ..... 
0 .c Q) .c <1l 0 o eo ..... () :> Q) .c 1-1 I-IP-I C) 
+J ..... .. . .... .u " () () " 11' r-1 Cl) .µ >. (/) () C) "O .. co CJ 
(/) ..... <1l () () Q) ..... i:: <1l s i:: co 
i:: .c r-1 i:: 0 ...... p., .c :l ..... r-1 
Q) 0. ==' •r-1 .u 0 0 H () •r-1 (1) ...... 

Group "O 0 i:: .µ 11' ;j 1-1 11' co ...... ""' CJ ~ i:: (/) 11' (/) 0. () . "O () .u Cl) 0 s 
Fish No. Dose 

Q) 0 11' 1-1 •r-1 <1l 11' >. 0 Cl) .c ,.. co 
C/) u ..c 00 0 .c :> ::i:: ~ i::i .1-J p... r-1 

C77-177 (RAW) 180 ppm (a) 
-1 M +++ + + 

-2 127 days post-hatch F ++ +++ +++ +++ 

-3 M +++ ++ + 

-4 M ++ ++ 

C77-178 (RAW) 180 ppm (b) 

~l F + + 

-2 127 days post-hatch M + + 

-3 F + ++ + + + 

-4 F + ++ + ++ ++ 

C77-179 (NEUT) 188 ppm (a) 

-1 F ++ .+++ + ++ ++ 

-2 127 days post-hatch F ++ +++ + + + 

-3 M 0 0 

-4 M + + 

-5 F + +++ ++ +++ +++ 

Code: - = Negative. ±. = Very slight change. += Slight change. ++ = Moderate change. +++ = Marked change, 
0 =No tissue available. 
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'tj s:: ti.I Ill +J Cll ::i 1-1 Ill Cll .µ .... .µ C) 

Group ~ s:: 0 Ill 0. ti.I p. 0 "O 0 +J .,.; .-1 o e 
Q) O•ri...-IQJ •ri Q) Ill £ 0 CJ 0. ..... ,.... "' . Fish No. Dose ti) u +J P.,Q A.t:: :> ~ A QJ bl> p.. .... 

C77-180 (NEUT) 188 ppm (b) 

-1 F +++ ++.;. :++ + 

-2 127 days post-hatch F +++ +++ + 

-3 M ++ ++ 
-4 M + ++ + 

C77-181 (NEUT) 375 ppm (a) 

-1 M +++ +++ 
-2 127 days post-hatch F ++ +++ ++ ++ 

-3 F +++ +++ +++ ++ ++ 

-4 M +++ +++ 

C77-182 (NEUT) 375 ppm (b) 

-1 F +++ ++ ++ ++ 

-2 127 days post-hatch M + 
-3 F 0 0 0 0 0 + 

C77-183 (NEUT) 7 50 ppm (a) 
-1 F +++ ++ + 0 0 

-2 127 days post-hatch M ++ 

-3 M + +++ +++ 
-4 F ++ + 

Code: - = Negative. + = Very slight change. + = Slight change.· ++ = Moderate change. +++ = Marked change. 
0 = No tissue available. 
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HISTOPATHOLOGY OF FISH EXPOSED TO WATER, WASTE-GRASSElLI 

Group 
Fish No. 
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* = Atrophic hepatic cell cords, dissociation; globules, t~patocytes 

Code: - = Negative. ±.=Very slight change. + = Slight change. 

+++ = Marked change. 0 = No tissue available. 
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HISTOPATHOLOGY OF FISH EXPOSED TO WATER 2 WASTE-GRASSE LL! 
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Fish No. Dose :s 0 ..-I Cd •rl Ill ~ 0 CJ 0. it ;; z u 0. > A ..C: ~ A CJ 

C77-169 Control 10 days post-hatch 4 + + 

C77-170 (RAW) 180 ppm 10 days post-hatch 5 ++ -· + 

C77-171 (NEUT) 188 ppm 10 days post-hatch 11 + ++ + 

C77-172 (NEUT) 37 5 ppm 10 days post-hatch 5 ++ + 

C77-173 (NEUT) 750 ppm 10 days post-hatch 5 ++ + 

C77-174 (NEUT) 1500 ppm 10 days post-hatch 5 ++ + 

C77-17 5 (NEUT) 3000 ppm 10 days post-hatch 3 ++ + 

Code: - = Negative. ±. = Very slight change. + = Sli~ht change. ++ =Moderate change. +++ =Marked change. 





Fig. 3. 

cell cords are distrupted and form discrete islands of 
hepatocytes •. Because the micrograph was taken without 
blue filter, hepatic cells appear slightly eosinophilic. 
77~185-2; 1500 ppm; female; H & E stain; X 1000 



Fig. 5. The cytoplasm of liver cell is occupied by a 
large rou~ded vacuole and nucleus is replaced 
peripherally toward cell membrane resembling 
signet cells. 77-184-2; 750 ppm; male; H & E 
stain;; X 400 

Fig. 6. The liver parenchyma shows foamy appearance be
cause of numerous,varying in size, vacuoles of 
the liver cells. Note distinctively large 
nucleoli and basophilic cytoplasm of liver cells.' 
77-181-·3; 375 ppm; female; H & E stain; X 400 





SUPPLEMENTAL PATHOLOGY/REPORT NO. 16-77 

Water, Waste - Grasselli 

H-10192 - MR-2400 

Chronic Fish Toxicity Test - Sheepshead Minnow 

March 7, 1977 

The control (A) fish, reported in Pathology Report No. 56-76, were grown 

in the natural environment and not raised in the laboratory with exposed fish. 

Therefore, in a strict sense, these fish cannot be considered to be true controls. 

Twelve additi•::mal fish from two control groups were subjected to micro-

scopic examination and compared to the exposed fish. 

Results: 

No significant abnormalities were observed in the female and male fish 

from the two sets of control groups (C-77-P3916 and C-77-P3917). 

Comments: 

The female fish revealed slightly basophilic cytoplasm which was condensed 

toward the cell membrane. The nuclei had prominent nucleoli with slight nuclear 

chromatin margination. In contrast, male fish exhibited slight eosinophilic 

cytoplasm with various cytoplasmic condensation. The cytoplasm around the nucleus 

was pale, granular or vesicular in appearance. 

Large cytoplasmic globules or vacuolization of the hepatocytes, which 

were found in the e:x:posed fishes, were not observed in the control fishes. The 

degree of vacuolar change in the liver cells was not dose-related, nor was it 

found in all fish cc•nsistently but vacuolization was found in exposed fishes. 

KPL: JGA: ljm 

Report by: ___ k,_. __ ?_. __ k _____ _ 
K. P. Lee, D.V.M. 

Senior Research Pathologist 

J. G. Af osmis, 
Manager, Pathology Section 



H-A PC-77-P3916 
H-B PC-77-T ... '17 T>"'.'IE I - ~ 

MR-2149 
HISTOPATHOLOGY OF SHEEPSHEAD MINNOW EXPOSED TO WATER, WASTE-GRAS SELL I 

x 
Ql 
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-1 A 0 

-2 
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-3 0 

-4 ~ 

-5 0 

-6 ~ 

c-77-3917 

-1 B 0 

-2 
Control 
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-3 0 

-4 ~ 

-5 ~ 

-6 ~ 

- = No abnormality detected. 

+++ = Marked degree of change. 
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