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ABSTRACT ~ Presented in this report are some 
physical and biological .characteristics of the 
L'Etang Inlet complete to Decemb~r1972. Early 
in 1971. a semi-chemical sulphite pulp mill began 
operating and some effects are documented. 

Liit1e mixing occurs in Upper L~Etang and 
pulp effluent of high B.O.D. passes through in 
a surface layer. A hydrogen sulphide smell is 
caused by anaerobic microorganisms in stagnant 
bottom water and sediment. . 

Species diversity of sublittoral macro­
benthos in Lower L'Etang was reduced for a mile 
below the causeway by ihe pulp effluent. 



INTRODUCTION 

The L'Etang survey of which this is a second report 
(see also Wildish etal. 1972) was begun in December 1970, 
to determine the effects of a mixed hardwood pulpmill 
effluent on the L'Etang Inlet as a multi-use resource. The 
strategy employed in the study has been to moriitor temporal 
changes in sublittoral macrobenthos as well as physical and 
chemical characteristics of the water. 

Results obtained up to 1972 are presented in this 
report. 

METHODS 

The stations and sampling methods were the same as 
previously used (Wildish et ~l. 1972) except as specifically 
changed below or when new methods were useu. 

Both M.V. MALLOTUS and PANDALUS were used in 1972, 
the latter having similar winch and sampling facilities as 
the MALLOTUS. 

Biological method changes 

. Identif~cation, counting of individuals and wet weight 
determinatipnof all collections up to December 1972 were . 
completed, based on ari identification strategy presented else- · 
where (Wildishand Phillips 1974), using the same precedent 
for inclusion of species and numbers ~findividuals as 
previously (Wildish et al. 1972). Previously used computations 
(Numbers 3-9 in Wildish et al. 1972) have been omitted and 
data presented here have been analyzed by other methods (Mawson 
et al. 1972), andsemi~log S versus N plots (Fisher et al. 
1943). . 

In addition the following new methods were used in 1972 
work: 

1. Biological ox*gen demand (BOD) - BOD was determined in a 
five-unit Hac apparatus which determined the uptake of 
oxygen by micro-organisms manometrically. CO 2 produced 
during respiration is absorbed in a KOH absorbent wick carried 
above the solution surface. Final volumes of samples used 
were 94 or 157 mt. They were continually stirTedwith a 
magnetic stirrer and kept at 20±10C in a controlled tempera-
ture cabinet. Dilutions .used .were generally 1 volume sample: 
1 volume of boiled seawater (S = 29-30°/ ~o). Controls, 
consisting of boiled seawater only or 1 volume inlet sample: 
1 volume outlet sample were also run. Two sampling locations 
were used as follows: 

1. Inlet sample. Collected from the pulp mill 
inlet ditch at the top of Upper L'Etang. 
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2. Outlet sample. Collected from the landward 
side 6f the causeway just before Upper 
L'Etang water drains into Lower L'Etang in 
the causeway pipe. 

Collection times and temperatures were recorded and the 
sample carried to the liboratory in a 2-liter plastic 
container. Dilutions were made and apparatus closed . 
within 2 hours of sampling. After adjustment of the 
manometric scale (in ppm BOD) to zero, increases were 
recorded on graph paper as BOD on the X and time on the 
Y axis for 5 days. Generally, hyperbolic curves were 
obtained. In some cases departures from such curves 
after 3 or more days indicated the presence of nitrifying 
bacteria. Corrections were made by extrapolating the 
hyperbolic form to 5 days. A further source of er~or was 
thought to be due to the absence of pertinent micro­
organisms. It was shown by large increases of BOD of the 
inlet:outlet sample over the inlet:seawater sample. 
Attempts to "seed" the culture with a standard dried 
preparation (commercially available compost activator) 
were unsuccessful and a correction was made by averaging 
the two results. 

2. Bioassa winter flounder Pseudo Zeuroneates 
. loun ers 0 taine by trawling rom 

Clam Cove Head were held in a flowing seawaier tank in 
the l~bQratory for at least 1 week before bioassay. Tests 
were static, aerated in 60 . lite~s of test water with . 
5 fish/tank. The sample water was obtained from the seaward 
side of the causeway at the top of Lower L'Etang. Control 
water was from the St. Croix estuary. Test temperatures 
were not regulated during the tests and ranged from l3-l6°C. 

3. Scuba diving - Diving was carried out with standard 
equipment at 5 stations with the following aims: 

1. Visual appraisal of sediment and epibenthic 
fauna. 

2. Establishment of a permanent fixed station (#4) 
for diving observations. 

Divers involved were D. Wildish, D. Scarratt, A. Wilson 
andR. Phillips. 

4. Shrimp trawls - A half-inch mesh shrimp trawl was towed for 
la-minute intervals in the Lower L'Etang. The contents of 
each haul were brought back to the laboratory, identified 
(Leim and Scott 1966) and weighed wet. 
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RESULTS AND DISCUSSION 

. Hydrography 

Tidal observations at Back Bay wharf and near 
Station 11 showed that the tidal curve was symmetrical at 
these two locations (Appendix 1). . 

Cliniate 

Wind records · from ·an anemomograph and anemometer 
at Pea Point Lighthouse (45°02'N, 66°48'30"W) for the period 
from March 1971 to March 1973 are shown in Appendix 2. 
During this period prevailing winds were northwesterly, mean 
hourly velocity ranged from 8.5 (July) to 18.1 (February) mph 
with a maximum winter velocity of 54 mph. 

Water quality 

Chemical and physical data are shown in Appendix 3. 
Comparison with 1971 data (Wildish et al. 1972) sho~s no 
large differetices and supports the view of a steady-state . 
system by late 1971. Model experiments with sodium ligno­
sulfonate (Aldrich Chemical Co.) in distilled water added to 
local seawatei gave recoveries much lower than expected based 
on dilution calculations. This observa tiOil may indicate that 
lignosulfonate concentrations are not a stable or conservativ~ 
indicator of . pulpmill effluent dilution in sea water and should 
be investigated further. 

Biological 

1. Biological Oxygen Demand. The results of an analysis 
limited to the Upper L1Etang are shown in Table 1. . 

BOD concentrations were not related to the sampling 
temperature but for the outlet sample were relat~d to 
the mean freshwater leaving Lower L'Etang (calculation 
inWildish et al. 1972, Appendix 2). The relationship 
was a semi-logarithmic inverse one (Fig. 1). The 
regression equation of the form: 

y = C logX or logX = 

where X = BOD in ppm 

y 

C 

Y = Mean monthly freshwater flow entering Lower 6 . . ... 
L'Etang in 10 · U.S. gal/day. 

C = 1.3387 (Standard Deviation = 0.50676) . 

calculated from the data (r = 0.76, N = 8) can be u~ed to 
estimate runoff or BOD when effluent volume = 1.25 x 106 
U.S. gal/day. These observations indicate that little 
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reduction of BOD occurs in Upper L'Etang and that 
incoming effluent is rapidly transported, via a 
surface layer, to LowerL'Etang. . 

Date 
1972 

18/8 
24/8 

5/9 
18/9 

2/10 
17/10 
31/10 

14/11 

19/12 

Table 1. BOD analysis of Upper L'Etang. 
Inlet Outlet 

Time Tem~. . BOD 
A.S.Tw · ' .. °C m~/! 

1040 
1120 

1405 
1400 
1340 

1340 

1400 

20.0 

17.5 
22.5 
11. 5 

12.5' 

3.0 

220 
880 

1020* 
560 
800* 

880* 

832* 

Time 
A.B. T. 

1025 
1100 

1350 
1345 
1320 

1335 

1350 

Temp. 
°C 

16.5 

'14.0 
11. 0 
11. 0 

5.0 

2.0 

+ Corrected for presence of nitrifying batteria. 
;Ie 

Bob 
mg/! 

30 

182 
200 

60 
140 
160 

o 

48 

Corrected for absence of pertinent micro-organisms. 

5. 

2. Bioassay tests - Results are shown in Table 2 and 
indicate that no residual acutely toxic materials were 
present in Upper L'Etang effluent after purging with air. 

Table 2. Bioassay tests with winter flounder in 
Upper L'Etang effluent (S = 16 - 27 %

0 ) 

and St. Andrews sea water (S = 29-
30% 0 ). 

.% Upper , L'Etang Percent Mortality 
effluent 2 days 4 days 10 days N pH 

1 100 0 0 0 5 7.4 
2 50 0 0 5 7.4 
3 0 0 0 0 5 8.0 

Dissolved oxygen levels remained above 45% throughout the 
tests. 

3. Scuba ,diving 

28/6/1971 - Station 11 - An "etoproct forest" with 
hydroids, large echinoderms, winter f1ounders,cottids, ' 
shrimps, Ho1othurians, Buceinum~Littorina and P~acopecten. 
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Station 9 - On mud surface a ~nit~llular green algae 
giving off gas bubbles. Fucus and AscophyZZum present 
attached to rocks with Littorina~ winter flounders and 
shrimps. 

26/8/1971 - Station 4 - Attempted to put in place 2 
buoys with about 2 m of rope weighted with concrete 
slabs to establish a fixed diving station. Visibility 
was so poor neither could be located on the bottom. 
The , two problems were the strong currents and poor 
visibility. At 10 m there is present a reverse bottom 
current up to 2 m deep going away from the shore charac­
terized by heavy sediment load and poor visibility. 

Above a sharp discontinuity is relatively clear water 
making a strong flood current parallel with the shore. 
It was difficult to observe surface sediment because of 
low visibility. 

1912 ~ Station 15 - Visibility less than 15 cm. 

Stations 8 and 9 - Visibility 1-2 m, below which it was 
impossible to observe the bottom. 

Station 11 - Winter flounders, shrimps and burrows in 
the substrate. Trails ' in the mud led to 
clu~ters of sea urchins. 

Statio~6 - Very iittle visible life except many burrows. 

Station 4 - Variety of inve~tebrates, including many 
burrowers, winter flounders, sculpins, shrimps, 
small decapods and nudibranchs on large rocks. 

4. Neckton 

Ten species were found in shrimp trawls (Table 3) 
taken either on 20/l2/l972 .or 24/1/1973. The data shown 
as replicate tows for numbers of individuals (N) and 
biomass (B in g) are shown in Table 4. 

Table 3. List of fish species taken in Lower L'Etang~ 

1. Osmerus mordax 
2. Microgadus tomcpd 
3. CZupea harengus 
4. PseudopZeuronectes americanus 
5. MyoxocephaZus scorpius 
6. Myo xocepha Zus octodecemspinosu8 
7. PandaZus montaqui . 
8. Crago septemspinosus 
9. 4umpenus Zumpretaeformis 

10. Raja oceZZata 



S N 

1 149 
2 1 
3 2 
4 
5 
6 
7 
8 
9 

10 . 

1 

Table 4. Fish numbers and biomass taken in replicate 10-minute 
tows: .A. 20/12/1972 near Goat Island. 

2 3 4 5 
B N B N B N B N B N 

7,294.4 131 6509.0 19 6743.0 95 4790.2 278 15,063.1 172 
96.6 '5 307.1 4 446.6 1 243.0 32 2,955.7 8 
50.9 1 2. 0 

1 39.2 5 300.6 2 
2 

1 1.8 
2 3.9 

B. 20/12/1972 between King's Point and L'Etang He'ad. 

1 2 3 
S N B N B N B 

1 . 74 192 7146.3 181 10,162.3 
2 1 7 0.2 6 476.5 
3 6 51 533.0 
4 31 24 1203~5 1 . 40. 7 
5 1 · 1174.4 
6 49 19 4540. 7 
7 1 7 14.6 
8 5 3 6.8 2 5.0 
9 1 

10 5 4 3718.4 

6 7 

B N B 

8880.9 34 1722.2 
1218.9 6 417.7 

57.2 
518.7 

3 5.4 

"-.J 

(Cont'd) 



Table 4 (Cont!d) 

C. 24/1/1973 between King!s Point and L!Etang Head. 

1 2 3 4 5 - - 6-- - 7 

S N B N B N B N B N B N B N B 

1 3 128.2 2 40.1 6 121. 9 2 46.3 1 52.6 
2 1 78.1 
3 3 210.4 2 221. 3 
4 
5 1 578.6 2 1186.5 1 54.5 
6 
7 
8 1 1.0 3 4.5 
9 

10 1 87.0 

00 
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The trawls were frequently damaged during operation 
and the planned monthly sampling cancelled. 

Herring catch statistics we~e inve~tigated in the 
Lower L'Etang by visits to owners of the three weirs nearest 
Upper L'Etang (Table 5) arid from Fishery Officers' statistics 
for the area. . 

Table 5. Catch data for herring in L'Etang weirs 
in thousands of pounds. 

Weir-~nd Owner 1969 1970 1971 1972 1973 --
Watts Head (C. Cook) 123 82~ 30 l17~ 49 
Speed Bar, Goat Island 

(C. Hatt) 8lJ..i 24 11 117 33 
Finger Bay (C. Hatt) 38~ 18 9 0* 0* 

Total Fishery 
District 53 (57 weirs) 32,975 25,155 17,438 23,189 

* . Late completion of weir. 

Fishery District 53 includes an area from the west of 
Frye Island to Point Lepreau outside L'Etang. The three weiis 
follow the catch trend for the whole ~rea and do not suggest 
any specific deleterious effect ofthepulpmill effluent. 

£. Macrobenthos 

An intertidal survey on 18/9/72 at the causeway 
showed that on the landward side, which was a steep, 
artificial cliff of loose stones~ no biot~ was present 
except a few barnacles artdlittorinids limited to the 
high-water mark. 

On the seaward side a similar substrate carried 
attached algae, Fucus and AscophyZZum some of which, 
particularly on the lower shore, was dead. Littorinids 
and barnacles were also present on sUitable rocks of the 
upper shore. 

Results tor sublittoral surveys in 1970 and 1971 
are shown in Appendix 4 and in 1972 in Appendix 5. A key 
to the species names corresponding to the numbers used in 
the two appendices is given by Wildish and Phillips (1974, 
Appendix 1). Names not appearing in this reference are 
giv~n in Appendix 6. 
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In the S x N matrices of Appendices 4 and 5, numbers 
at the top represent sample months. Each sample is a lumped, 
triplicated 0.1 m2 Smith-McIntyre grab sample. Sample 100 is 
a lOx replicate at station 10. 

Diversity indices are shown in Appendices 7A and 7B. 
The index or sampling characteristic is abbreviated as in 
Mawson and Godfrey (1971). 

Plots of species number (y axis arithmetic) again~t 
cumula ti venumbers of individuals (xaxis logarithmic) gave 
straight line plots with correlation coefficients betweeri 0.80 
and 0.96 · (not shown). The slope of the line in randomly 
sampled collections from the same sample site can be used to 
predict the number of species continued sampling would produce 
from the same population. Fisher et al. (1943)a1so give the 
variance of this value. The data for the most upriver stations 
are shown below. 

Table 6. Species numbers and total numbers . of 
individuals for all 1971 and all 197 2 
data. 

1971 1972 

Station S N Slo:ee±2.S.E. S N SloEe±2.S.E. 

15 20 207 5.5 ± 28% 10 94 2.5 ± 40% 
10 43 2il 14.0 ± 20% 19 86 7.0 ± 36% 

9 13 295 2.5 ± 30% 13 182 3.0 ± 32% 
8 25 513 4.5 ± 22% 12 198 2.5 ± 32% 

11 35 699 7.5 ± 18% 31 309 8.0 ± 22% 
4 53 840 . 12.5 ± 14% 38 222 13.0 ± 24% 

The higher standard errors for 1972 ref1e~t the fewer 
sampling times (5) than in 1971 (up to 12). Differences, 
significant at the 95% confidence · interval, were found in the 
slopes of 1971 and 1972 data for stations 15,10, and 8 but not 
for stations 9, 11, and 4. 

CONCLUSIONS 

The data presented show the following: 

1. By the time pulp effluent reaches the causeway and Upper 
L'Etang it does not contain conservative toxic compounds 
as evidenced by the bioassay tests with winter flounder. 

:.. 
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2. It does, however, carry high BOD loads (pulp fibres and 
degradation prod4cts) which are diluted in Upper L'Etang 
b~t undergo little bacterial attack because of rapid 
surface transport. 

3. Upper L' Etang is an anoxic body of water which is very 
poorly mixed due to ihepoor tidal exchange at the 
.causeway. The hydrogen sulphide smell from this system 
is caused by anaerobic micro-organisms in stagnant bottom 
water and sediment reducing sulphur containing compounds. 

4. By the end of 1972 chemical ~nd physical conditions in 
Lower L'Et~ng were ~ta~ilized witb evidence that dissolved 
oxygenv~lties were reduced by aerobic micro-organ~sms at 
least to station 11. . 

5. By the end of 1972, subl itt.oral macroi:>en thos had been 
reduced at all statioris (except 9, where pre-operation 
samples showed . a low diversity value) foi more than a 
mile below the causeway . Low w,ater oxygen conditions were 
probably the limiting factor, but ·physical factors (pulp 
fibre smothering, reduced light) could also be involved. 

In order to reverse the trend of worsening environmental 
conditions (shell fisheries on the east shore and top end of 
Lower L'Etang were closed in 1973), it will be necessary to: 

I)-remove much of the B.O.D. load at the mill site, 
2) remove the concentrated bed of pulp fibres at the 

inlet poirit in UpperL'Etang, · . 

3) remo~e pulp fibres at the mill site, and 
4) allow full tidal exchange acros~ the causeway, possibly 

replacing it with a bridge. 

ACKNOWLEDGMENTS 

We thank . the Captain and crew of MAiLOTUS and PANDALUS 
for their help in sampling, Dr. D.Faberand staff~ C.O~I.C. 
National Museum, Ottawa,for identifications, G. Fawkes for 
computer printouts, Dr. W. Stobo for herring statistics, and 
Mrs . . Madelyn Irwin who typed the manuscript. 



12. 

REFERENCES 

Fisher, R. A., A. S. Corbet, and C~ B. Williams. 1943. The 
relation between the number of species and the number of 
individuals in a random sample of an animal population. 
J. Anim. Eco1. 12: 42-58. 

Mawson, J. C., and P. J. Godfrey. 1971. Diverse: a Fortran 
IV program to calculate diversity indices of stream bottom 
organisms. Nat. Tech. Inform. Service PB 20261. 

Wildi~h,D. J., W. G. Carson, W. V. Carson, and J. H. Hull. 
1972. Effects of a neutral~sulphite pulp effiuent on some 
che~i~al and biological parametei in the L'Etang Inlet, 
New Brunswick. L'Etang Inlet Survey I. Fish. Res. Board 
Can.MS Rept. No. 1177, 18 pp. 

Wildish, D. J., and R. L. Phillips. 1974. Ail identification 
strategem for benthos collected to assess marine and 
estuarial pollutio~. Fish. Res. Board Can. Tec~. Rept. 
No. 4 5 0, 31 pp. I 

I 

! 



APPEND ICE S 



Appendix 1. Observed times (D.S.T.) and tidal heights 
(feet) in L'Etang on May 3, 1972. 

Sta~ion 1. Back Bay, Government Wharf 45°06.0'N, 66°52.0'W. 

Station 2. Near Station 11 45°06.0'N, 66°47.7'W. 

Stations are not related to benchmarks. 

Time 

1000 
1015 
1030 
1045 
1100 
1115 
1130 
1145 
1200 
1215 
1230 
1245 
1300 
1315 
1330 
1345 
1400·· 
1415 
1430 
1445 
1500 
1515 
1530 
1545 
1600 
1615 
1630 

Station 

7.40 
7.80 
8.25 
8.60 
9.35 
9.85 

10.50 
11. 25 
11. 95 
13.00 
13.95 
14.95 
15.85 
16.75 
17.65 
18.55 
19.55 
20.15 
20.90 
21.15 
21. 95 
22.30 
22.60 
22.55 
22.60 
22.40 
22.15 

1 Station 2 

0.6 
1.15 
1. 40 
2.20 
3.45 
4.20 
4.90 
6.00 
7.20 
8.05 
8.8S 
9.65 

lO • .7 0 
11. 75 
12.25 
12.60 
13.10 
13.85 
14.25 
13.80 
13.50 



Appendix 2. Wind di~ectionand speed at Pea Point Lighthouse, from 
12 March 1971 to 28 March 1973. 

Mean daily number of miles No. days Hourly ve1ocitr, mph 
Month N NE E . SE S SW W NW recorded • mean maXImum 

1971 
March 8.8 20.9 17.6 8.9 23.9 69.6 48.6 130.5 20 13.7 40 
April 15.0 53.6 32.1 30.9 33.3 21.2 26.5 68.4 30 11. 7 34 
May 7 .5 12.4 77.1 23.3 55.5 15.6 7.8 43.7 31 10.1 38 
June 9.2 9.7 28.1 15.0 73.0 36.3 11. 7 42.2 30 9.4 28 
July 3.1 0.6 41.4 25.9 69.5 24.6 8.3 31. 5 31 8.5 29 
August 3.7 12.0 46.2 14.9 44.0 47.9 32.0 . 23.3 31 9.3 32 
September 5.7 11. 4 60.0 10.5 38.4 · 28.1 31. 2 39.0 30 9.3 28 
October 8.5 26.4 18.1 17.2 61. 6 55.1 37.5 36.7 31 10.7 37 
November 30.8 34.4 31. 0 9.7 40.2 13.9 29.8 139.3 30 13.7 50 
December 37.6 28.0 2.0 34.5 31. 3 32.7 36.7 172.5 31 15.9 46 
1972 
January 23.6 16.1 15.6 27.7 33.7 48.5 91. 2 117.5 31 15.6 .51 
February 22.1 33.8 73.0 11. 5 31. 0 32.2 102.3 129.4 29 18.1 54 
March 37.5 59.8 46.3 10.1 30.4 16.8 53.6 91. 2 19 14.4 35 
April 20.5 22.9 50.2 6.5 29.7 26.4 41. 2 67.9 30 11.1 31 
May 4.1 23.8 80.1 11. 8 70.4 31. 9 16.4 31. 9 31 11. 3 29 
June 2.2 4.1 107.3 26.9 61. 6 22.7 4.9 12.6 30 10.1 38 
July - -
August 10.5 1.7 21.2 12.6 .93.4 25.2 20.6 · 32.3 31 9.1 26 
September 9.2 16.5 31. 0 17.9 83.2 30.3 18.5 56.1 30 10.9 47 
October 32.7 14.1 26.1 8.8 66.6 61.4 39.1 75.5 31 13.5 43 
November 33.1 62.2 28.5 24.6 21. 9 39.8 " 30.5 108.1 30 14.5 44 
December 37.5 71.4 18.1 16.9 14.8 8.9 70.9 102.1 29 15.2 40 
1973 
January 7.3 12.8 14.3 16.6 .16.9 33.3 62.2 . 223.1 31 16.5 44 
February 29.7 53.0 30.3 13.7 30.0 20.5 56.1 126.4 28 15.0 42 
March 21.1 57.5 52.7 15.9 53.0 15.5 . 9.1 74.6 28 12.5 44 

N.B. Complete daily and hourly records . for this period are available on 
request. 



Appendix 3. Physical and chemical data forL'Etang 
Inlet (all times as Atlantic Standard Time and 
High Water (H.W.) as predicted for .Saint John, 
New Brunswick. 

January 28, 1972 H.W. = 0955 

Secchi disc Time Depth Temp. S CH 
Station (m) (hr) (m) COC) %0 mg/.t 

15 I c e 

10 I c e 

9 1.0 1012 0 -1. 2 30.26 10.4 

11 2.0 1022 0 -1. 0 31.17 . 5.0 

4 4.0 1045 0 1. 7 . 31. 94 1.9 
10.0 . 1. 4 · 32.01 1.6 

6 3.0 1100 0 1.8 31. 78 3.2 . 
3 1.4 31. 91 . 2.3 
4 1.3 31. 92 1.8 .. 

12 4.5 1116 0 1.1 32.07 1.6 
9 2.1 32.03 1.4 

18 2.2 32.01 1. 4 . 

14 5.0 1130 0 2.1 32.03 1.6 
10 2.2 32.05 1. 5 · 

CL 
·mg/ .t 

10.4 

3.3 

0.5 
0.3 

0.7 
0.4 
0.3 

0.1 
0.1 
0.2 

0.2 
0.1 



Appendix 3 (cont'd) 28 February 1972 H.W. = 1115 . " 

Secchi disc Time Depth Temp. S CH CL 
Station (m) (hr) (m) (OC) %0 mg/~ mg/~ 

15 ) 
) 

10 ) 
J I" C "E 

9 ) 
) 

8 ) 

11 3.0 1118 0 -0.4 31. 58 3.3 1.1 
5 -0.5 31.52 . 3.1 1.2 

4 4.5 1130 0 -0.1 31.61 1.8 0.4 
10 0.2 31. 65 1. 6 " 0.1 

6 4.0 1145 0 0.7 31. 70 1.6 0.2 
5 0.2 31.70 1.2 0.1 .. : 

12 S.O 1200 0 1.1 31. 70 1.4 0.1 
9 0.6 31. 70 1.1 0.0 

14 5.0 1215 0 0.9 31. 70 1.5 0.1 
10 0.4 31. 70 1.1 0.0 



Appendix 3 (cont'd) March 3, 1972 H.W.=1010 

Secchi disc Time Depth Temp. S CH CL 
, Station (m) (hr) , ' (m) (~C) 0/00 mg/! . mgt! 

15 0.5 1000 0 0.4 24.51 45.8 . 29.0 

10 1.0 .1015 0 0.5 27.32 34.3 16.0 

9 1.3 1030 0 0.6 25.95 36.6 21. 0 

8 1.3 1045 0 0.6 28.08 21. 7 11. 5 

11 2.3 1100 0 0.6 3,0.07 8.7 2.6 
5 0.5 3'0.37 6.4 2 . 0 

4 3.0 1115 0 . 0.5 . 30.72 5.5 . 1.0 
10 0.4 " 31.02 4~3 0.6 

6 2.5 1120 0 0.7 29.33 7.3 1.9 
1125 5 0.4 30.99 3~7 0.6 

12 . 4.0 1145 0 0~6 31. 38 3.4 0.4 
1150 . 10 0.4 31.33 3.7 0.2 

20 0.4 31.40 . 3.4 0.2 

14 3.8 1200 0 0~6 30.99 5.0 0.6 
1205 10 0.6 31.17 5.0 0.3 

20 0.4 31. 27 2.7 0.3 



Appendix 3 (cont"d) ~ .. April 27, 1972 H.W. = 1110 

Humic acid Lignosu1fona tes . 
Secchi disc Time Depth Temp . . S (mg/ t) (mg/ t) 

Station (m) (hr) (m) . COC) 0/ . 
00 CH D.O.% °2Ppm CL 

15 O. 5 1055 0 4. 7 . . 16.87 100.8 68 (Winkler) 62.0 
4 3 .. 7 28.64 12.8 90 4.2 

10 0.8 1115 0 3.8 26.65 . 27.5 80 15.0 
4 3.8 29.29 9.8 90 4.0 

9 0.8 1145 0 5.2 27.21 24.0 83 16.0 
2 3'.9 29.11 11.5 92 9.0 5.0 

8 O. 5 1135 0 . 4.1 29.3l 12.4 86 60.0 
3 3.7 29.74 7.3 94 4.6 

11 2. a 1210 a 5~6 28.73 6.8 97 3.0 
3 3.7 30.25 5.0 100 10.6 2.1 

4 3.5 1350 ' 0 4.8 30.61 2.8 100 0.9 
7 3. 5 30.77 2.4 0 . 4 

15 3.2 30.99 2.0 100 10.8 a 

6 2. 5 1335 0 4.4 30.50 3.3 100 1.5 
9 3.2 31.00 3.4 100 10.6 . 0.3 

12 4.2 1415 0 3 . 4 31. 04 2.2 0.4 . 
10 3.2 31.00 1.8 a 
21 3:.1 31.08 1.7 0.2. 

14 1427 0 3.6 30.90 2.2 a 
14 3.2 31 . 09 1.9 a 



.. 

Appendix 3 (cont'd) May Z9, 1972 · H;W. = 1230 

Hum.ic acid Lignosu1fonates 
Secchi .disc Time Depth Temp .. S (mg/ R.) . . (mg/ R.) 

Station (m) (hr) (m) (OC) ' %
0 CH D~O.% °2Ppm CL 

15 1155 0 12.2 18.10 100.8 20 1.9 64.0 . 
5 9 .. 6 27.92 · 13 '.1 75 7.2 5~O 

10 

9 1.5 1228 0 10.0 28.46 9.2 90 8.5 3.6 
2.0 9.6 28.49 8.7 95 9.1 3.0 

8 1.0 1215 0 1~ .. 0 28.13 9.2 87 . 8.1 5.0 
3.5 9.7 28~49 8.7 90 8.7 3.0 

11 2.5 1248 0 10.9 28 . . 64 8·.0 . 95 9~3 2.9 
4.0 7.8 29.14 3.7 97 9·.8 1.4 

4 3.0 1310 D . 8~7 29.29 ~.9 97 9.4 b~9 
10.0 5.3 3·0.3 b 2.1 99 10.4 · 0.1 

6 3.5 1322 0 8.0 2-9.54 . 2.0 - 0~8 
6.0 6.0 29.97 . 2.3 0.2 



Appendix 3 (cont'd) June 26, 1972 H.W. =- 1130 

Humic acid Lignosu1(onates 
(mg/ R.) . _ (mg/ R.) 

Secchi . disc .Time Depth Temp. S CH 0.0.% °2Ppm CL . 
Station (m) Chr) (m) (OC) - 0/ 

00 

15 0.25 1135 0 15.6 17.6 120.0 0.8 90.0 

10 0.50 0 13.2 28.2 20.5. 4.0 10.5 

9 0.5 0 15.2 20.14 100.8 6.7 50.9 
2 12.2 28.80 14~6 6.6 5. 5 

8 0.5 0 13.2 · 28.42 24.0 6.0 13.0 
4 10.9 28.96 8.6 7 .2 3.1 

11 1.5 0 12.1 . 28.98 18.8 7.0 2.3 
4 1.1. 2 29.02 5.9 6.0 1.7 

4 . 2.5 0 . 10.9 29.45 3.7 8.4 0.8 
10 . 9.8 29.65 2 .. 1 8.2 0.3 

6 2.2 0 11.1 29.20 3.9 8.4 0.8 . . 10 9.2 29.67 2.3 8.4 0.16 

.< 



,< 
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Appendix 3 (cont'd) ,July 25 1972 H.W. = 1105 
, , 

Huinic acid Lignosu1fonates 
Secchi disc Time Depth Temp. S (mg! t) (mg!t) 

Station (m) , (hr) (m) (OC) O! ° ° ' CH D.O.% °2Ppm CL 

15 0.25 1030 0 . 17.8 25.84 71.4 27 . 2.2 39.2 
2 16.2 , 26.20 56.7 32 2.7 . 24.2 
5 15.4 ' ~9.92 25.1 60 5,. 0 8.0 

10 ' 1. 0 ' 1045 0 17.1 28.33 38.9 , 52 ' 4~ 3 16.0 
2 . 15.5 29~92 16.9 52 4.4 5.0 

9 ' 1.0 1215 0 15.8 30.37 13.5 69 5.7 ' 3.8 
2 14.0 ,30.52 10.0 75 5.7 2.6 

8 ' 1.7 ' 1100 0 16.0 30.34 12.1 68 6.2 -3.3 
4 13.8 . 30.57 9.6 80 6.7 2.7 

11 ' 1. 5 1245 0 15.0 30.81 7.5 84 7.0 2.0 
4 14.0 , 30.81 6.6 95 7.8 1.9 

4 2.5 1310 0 " 15.0 31.08 4.4 100 ' 8~4 1.0 
10 11. 5 31.17 2.4 95 ,8.0 0.3 

6 3.0 1325 0 13.7 31.09 4.3 95 8.0 1.0 
10 " 12.0 31.17 2.4 100 8.8 0.2 



Appendix 3 (cont'd) August 21 ; 1972 H.W. = 0905 

Humic acid Lignosulfonates 
Secchi disc Time Depth Temp. S (mg/Ro) (mg/Ro) 

Station (m) . (hr) (m) (o'C) 0,/0.0. CH D.O.% °2 Ppm . CL 

15 0.2 0845 0 17.3 . 24.16 98.0 10 0.8 62.5 
2 15.5 30.46 16.0 20 1.9 6.5 

12 

10 1.25 0855 0 17.5 26.35 . 63.0 20 1.6 4.0 
2 14.5 30.99 9.6 50 .· 4.3 4.0 

9 1. 25 0905 0 15.0 30.57 15.6 . 50 4.3 6.0 
2 14.2 30.88 11.5 53 4.6 3.5 

8 1. 50 0920 0 15.5 30.53 17.0 62 5.2 . 4.0 
2 14.5 31. 08 9.2 62 5.3 3 ~ O 

11 1. 75 0940 0 15.0 31. 20 9.4 75 6.2 2.2 
4 12.9 31. 47 5.5 88 7 .2 1.1 

4 2 . 5 1000 0 15.0 31.36 6.7 85 7.1 1.5 
10 12.3 . 31. 69 3.2 95 8.4 0.2 

6 2.5 1045 0 14 . .5 31.56 6.2 85 7 . 2 . 1.1 
10 12 . 3 31. 76 3.7. 95 8.4 0.2 

.~ 



Appendix 3 (cont'd) . September 25, 1972 H. W. =. 1250 

Secchi disc Time Depth - Temp. ' S , Humic acid Lignosu1fonates 
Station (m) . (hr) (m) CoC} .' %0 (mg/ R,) (mg/ R,) 

15 0.25 1140 0 14.7 . ,21. 01 . - 137.4 80.9 
2 1.3.0 30.39 45.8 20.4 

10 0.8 1145 0 13.5 31. 40 12.8 4.7 
2 12.9 31.51 9.6 3.8 

9 . 1.2 1115 o . 13.2 31.58 8.7 3.0 
2 12.8 31. 58 8.7 3.4 

8 1.0 1120 0 13.6 3'0.97 19.2 6.0 
2 12.9 31.38 11.5 4.7 

11 2.0 1100 .' 0 13.2 · 31.94 3.9 1.0 
4 12.5 31.98 . 3.6 1.0 

4 3.0 1040 0 13.1 32.03 2.7 0 . .4 
10 12.0 .32.07 1.8 0.2 

6 3.5 1025 0 13.1 . 32.12 2.1 0.2 
10 11. 9 32.14 1.6 0.1 



Appendix 3 (cont' d) . October 25, 1972 H.W. - 1320 

Humic acl.d Lignosulfonates 
Secchi disc · Time Depth Temp. S (mg/ R,) Winkler (mg/ t) 

Station (m) (hr) . (m) (oC) . 0/ CH D.O.% . °2Ppm CL 0 · 0 

15 0.3 1234 0 8.0 24.18 78.0 25 54.0 
2 8.2 27.48 39.0 40 . 26.0 

10 0.5 1220 0 7.8 24.76 68.0 42 1.8 42.0 
2 . 8.9 30.75 13.6 50 . 4.2 7.3 

9 1.0 1056 0 9.3 31.26 9.7 60 5.2 4.4 
2 8.9 31.46 9.0 65 ·. 5.4 4.4 

8 1.0 1040 0 9.0 31.20 11.1 53. 5.0 5.6 
2 8.9 31. 35 10.7 60 5.0 5.6 

11 1.5 1016 0 8.9 31.82 6.1 74 6.6 5.7 
4 9.2 31. 85 6.2 78 6.4 7.3 

4 2 .. 0 0933 O · . 9.2 · 32.2.9 2.4 . 100 0.6 
10 9.2 32.20 :L2 100· . 0.5 

6 2.5 0953 0 9.2 32·.03 3.9 90 .1. 6 
10 9.3 32.23 . 3 . . 2 97 7.6 0.4 



_._- -- - . ---
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Appendix 3 (cont'd) December 20, 1972 H.W. predicted = 1105 

Time Depth Temp . . Salinity · . Humic acid Lignosu1fonates 
Station (hr) (m) (Oe) %0 (mg/ 1) (mg/1) 

15 1125 0 -0.4 26.27 46.0 38.0 
6 -0.2 ~O.OS 9.2 8.0 

10 1132 0 -0.2 24.49 63.0 55.0 
5 O.S 30.46 · S.2 5.0 

9 1140 0 -0.1 2S.75 26.7 16.0 
4 O.S 30.43 .9. 7 7.0 

8 1145 0 0.2 29.70 18.2 . 10 0 
4 1.0 30.70 S.O 6.0 . 

11 120.0 0 1.S 31. 09 6.1 3.0 
3 O~S 31.09 · .4.5 2~O 

-6 1255 0 2.S 31.5S 2.4 0.6 
11 2.0 31. 76 1.7 0.2 

4 1305 0 3.2 31. 71 .. 2.4 0 •. 3 
10 4.2 31.76 1.S 0.3 



, - 0 , 

Appendix · 3 (conttd) November 22, 197 2 , H. W. = 121.0 

" 

Humic acid Lignosu1fonates 
, . Se,cchi disc ,Time Depth Temp. S '. '-{mg/~) , , (mg/ £) 

,Station (m) Chr) , (m) (OC) , 0./ ° ° CH · D.O.% ,02Ppm CL 

15 , 0.25 1100 0 2.4 22.70 21. 3 45 5.3 23.0 .' 
' 2 4.2 . 27.30 14.9 80 8.7 9.2 

10 0.25 ,1120 0 2.9 23.8~ 17.3 45 5.2 9.3 
2 5.2 30.11. 16.9 82 8.7 3.3 

9 0.50 1200 0 4.6 , ,, 28. 73 13.7 92 ,9.8 7.5 
2 6.0 ' 30.53 5.8 98 10.2 2.7 

8 1 ,.75 1140 0 5.5 30.75 5.1. 95 9 . .9 2.3 
2 , 5.4 ' 30.84 5.6 95 9.9 2.4 ' 

11 2.00 . 1330 , 0 5.7 : 31.35 3.3 100 10.2 1.2 
4 5.6 3L35 2.9 100 10.2 . 1.1 

4 3.00 1355 0 6.5 3i.82 2.0 100 10.1 Trace 
10 6.1 31. 89 1.4 100 10.1 0 

6 3.50 1415 0 6.3 31.96 ' 1.7 100 10.1 0 
10 6~1 31.96 1.9 100 10.1 0 

, .... 



r-------------------~A~pp~e~n~d~i~x~4~,.~~~~~.~N~·1;7f~ix and biomass (grams including mollusc shell) for Dec. 1970-

SBl SPECIES 
1----~-----rN(J ~o . 1 2 3 4 5 7 8 . 9 10 11 12 

4 1 000 00000 U 0 I 0 
4 2 0 \ 0 0 1 0 0 0 :) . O· 0 1 O· 

.... ·------· ....,4:'------;-1~O-------------'o-o------,;o;-· --~o~. -----;;O:'-----;..l--"O~----O;;;------::;;;Cl,.---....,O.------..:O--....,C·· ---;::0---'--

4 14 0 0 0 0 1 0 1 1 0 0 0 0 
-4 17 O------o-----i<O.----- ....... l - ---;o<-----.-I--- --r- lOCi 0 0 

4 18 0 0 0 0 0 1 1 0 0 2 0 1 
I , ? 1 . 0 0 0 0 2 0 0 0 0 0 0 0 
4 2 4 0 0; 0 0 1 0 0 0 0 . 0 0 0 

- - - -- 4---n;-- --- 0- 0 o---,O...-----;;.O,-·---O'.-----.,.O--....,I.----·-0...---.,.C~--0...--__o--. - . 
4 102 0 5 0 1 O' 0 2 2. 0 0 0 1 

--- ---Z;-----ri'f3--· .- -.. - --..... 1---.0..-· '---'3"'- 0 d 2 0.----0---.;.-·' -... 0----,0..--. ---..0---.3.------
4 106 0 O. 0 0 0 1 01 0 0 0 0 

--'------;-4 10 gOO 1 0 2 0 14 6 :) 6 0 d 
4 111 0 . 1 0 8 30 2 32 2 0 37 · 1 2-

-4 112 0 0 0 6 0 0 00 0 Coo 
I. 1 1 '1 0 0 0 . 0 .7 1 0 4:? . 0 0 0 2 

- - - 4-- 115 0 0 0 0 0 . 0 0 1 0 COl 
4 116 0 0 0 1 . 0 0 0 1 O ' 1 0 C 
4 " 117 0 2 1 0 0 0 0 0 0 0 o · 0 
[, 1 2 2 0 0 0 0 0 3 0 0 0 .0 . . 0 9 
4-- 12 2 O · 0 . 0 0 0 0 0 C 3 0 0 0 
4 174 0 0 3 7 9 6 14 28 1 16 1 l ' 

- -----,,4· 201 2 4 0 . 0 0 0 0 0 ·0 0 0 0 
I. ('0 '1 0 0 . 1 0 0 3 2 . 0 1 1 0 . 6 
I, 204 2 0 0 2 0 0 1 0 C .. U 1 . 0 

• '+ 20.9 ' 0 0 0 0 1 0 . 0 1 0 0 . O. 0 . 
. - - ---.----,- - -- t;--Z-n-- 0 COO 4 0 0 . 0 0 0 b 0 

I. (. 1 5 0 0 0 . 0 . . 6 0 1 .0 0 0 0 0 
- ---.----~"i; ? 16 0 0 0 0 0 0 0 0 0 ..: 0 1 

4 265 O ' 0 . 0 O. . 0 0 1 . C 0 ' C . 0 1 . 
~=--------4' 2680 0 0 0 0 0 C 1 0 0 . 0 0 

4 .::>69 0 0 .0 0 ~ 1 1 1 0 0 1 . 0 
~----4 273 ------'O,---....,· ~O---~O~--~O~--'O.---.'l--~Or----O~--,l----,.o~-~c-----y~· ----

I. -274 O. 0 6 0 0 0 1 0 0 0 . 0 1 
-.. ~.--.----. - - 4--~-5 0 0 0 . 0 0 0 0 0 0 0 1 1 

4 2111 0 0 0 2 11 :3 2 5 24 2 4 . 
4 282 0 7 2 4 3 3 3 1 2 . U 0 .}: 
4 263 0 0 0 0 1 0 O ' 0 0 ' 0 0 O' 

-~--'--4 340 0 0 0 0 0 0 2 0 0 0 ' 0 0 
l + 3460 0 0 0 1 0 0 C 0 00 0 

1-,- I, 353 0 0 0 0 0 4 0 0 0 C - "' 0' . ' 0 
I 4 356 2 4 . . 0 0 COO 0 0 0 0 0 
1--· ·--· -·----·-4·~5; 0 0 9 0 . 0 11 0 (l 5 00 17 

J

L----.-. -----~· -~ -~""':{~--------,,-~---·r~..---'---:~rr---,g..----.r~-·--""':~r---r~----.;;i---,grr----.;~--'--,~ ~ . 
. . 4 505 0 0 0 0 0 0 0 1 6 0 0 0 

I,---S-O 6 o · 1 0 0 . cOO 0 0 0 0 0 
4 508 ?O 1.40 31 10 59 "27 32 193 2 1?-

-- --·--------- ··- 7+'-- - --~-- 0 0 0 0 2 O. ~-lr-----nO---.Or----,-I---,l---

4 (,50 .0 0 0 0 00 0 1 0 0 0 . 0 
. - ~'- - '--. - --.- .. -~~ -P'"-75-r- --0- 0 o--,..,.O---,-,lr-----O..------,.Or---o...--~· "?rO --'--rl--7'to---..or-~-

--------~---·~~/~.~~---------rrg----rgr---~r----.gr· ----.~5----~gr----· rrg---~·~r---~r---r.6---~gr-~~~~----
' . . .. --- --.... - .. ---~ .. :- .. ------.----~------------

•• ~ A. 

----------------------------~-----~~. ~---~~ "'1\.\\1.1' • 
-\'.:'\ 

", .-- .. -.. -------~-,,- ... --.--------- .-.----:--
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( AppeRdix 4 (coRt'l1) 

STN SPF.:CIF.:S 
NO NO 1 2 3 4 5 6 ., 8 ~ . 10 II I' 

5 17 , 0 3 0 0 0 0 0 (5 0 0 0 C 
( 5 18 o. 0 0 1 0 1 0 0 0 0 0 0 

5 19 1 0 0 0 0 0 0 0 0 0 0- 0 
5 22 0 0 0 0 0 0 1 0 0 0 0 0 

( 5 30 0 4 0 0 0 0 0 0 0 0 0 C 
5 100 0 2 0 o · 0 1 0 0 0 () 0 0 
5 102 0 0 0 0 0 0 1 0 0 0 0 0 

( 5 103 2 4 0 0 0 1 0 C 0 0 0 0 
<; 106 0 0 0 0: 0 1 0 0 0 0 0 ---0-

: 5 . 108 0 1 0 1 0 0 0 0 0 0 0 o . - --. __ . 
5 111 4 5 0 1 0 7 0 0 0 0 0 0 ( 
5 113 ·0 0 0 0 · 0 0 0 0 0 0 0 0 
5 114 2 1 0 :; 0 3 1 .0 0 0 0 C 

{ <; 115 " 0 0 0 0 0 1 0 0 0 0 0 
5 116 0 0 0 0 0 0 1 0 0 0 0 0 
5 117 0 6 0 C 0 0 0 0 0 0 0 b 

._-- -- ----
5 121 0 0 0 0 0 3 0 0 0 0 0 0 c: 
5 125 1 0 0 0 0 0 0 0 0 0 0 0 
5 201 1 0 0 6 0 0 0 0 0 0 0 0 

f 5 203 0 0 0 1 0 3 6 0 0 0 0 0 
---- ----------·----5--2(;4 0 0 0 0 0 0 1 0 0 0 0 O-

S 209 0 0 0 1 0 0 1- 0 0_ 0 0 0 --_._ ---
5 ?l2 1 0 0 0 0 0 0 0 0 0 0 0 ( 
5 ?l3 0 0 0 1 0 0 0 0 0 0 0 0 
5 273 0 0 0 0 0 1 0 0 0 b 0 0 

,( <; 274 0 6 0 0 0 2 0 0 0 0 o · C. 
.. . ---.~. -- .. -. -... ----~---~" 0 0 0 0 0-- 4 1 0 ----0-- 0 -o ----U-

5 281 0 0 0 4 0 7 2 0 0 0 0 0 --.-.--.- -- -- 5 -28 2 0 6 0 3 0 I Z 'j 0 0 0 --:--'0-
( -

<; '28 .3 0 0 0 1 0 0 0 0 0 C 0 0 
5 345 0 a a 0 0 2 0 0 0 C 0 C 

( 5 346 0 0 0 1 0 0 7 0 0 0 0 0 _._------
5 353 0 0 0 0 6 1 0 0 a 0 -0 ----0-
<; 356 0 0 0 o · 0 0 .1 0 0 0 0 · 0 

'e ---- ----------- 5 357 0 a 0 r-- 0 11 3 0 0 0 0 -----0-
5 451 0 3 0 0 0 0 0 • . 0 0 0 0 0 
5 503 2 :; 0 1 0 a 0 0 0 0 0 0 
5 5·03 0 0 0 1 0 1 6 0 0 0 0 0 -- _ .. -----_ ._--_. 
5 $-05 0 0 0 1 0 1 0 0 .----0- 0 0----0--
5 506 0 2 0 0 0 0 0 0 0 0 0 0 '.'.'.- - .. --. 

:.-.._ .. - '. :==:-.'.~.- .. --
5 507 

·_-· · .. · ... ·0--
0 0 1 0 0 0 0 0 0 0 0 

5 508 60 -:2 0 61 0 24 60 0 0 0 0 0 ------..------ .. _. 
5 604 0 1 0 0 0 0 0 0 G 0 0 0 
5 ~01 0 0 0 0 0 0 1 0 0 0 0 0 _ .... -_ .. ' -" ' - ._ ..... -....• -. 
6 2 0 a :..~ 0 2 b 0 0 ., 0 0 0 

-"-"- ------. 6 18 0 0 0 0 0 0 0 0 0 0 0 1 
6 24 0 0 0 0 1 0 0 0 0 0 0-- 0 

... _---_ .,", -_ .•. 6 27 0 0 0 o · 0 0 0 1 0 2 2 0 
't. 6 100 0 3 ---0 1 0 Z 1 6 0--)---. -z 2 
I 6 102 0 0 0 ·0 0 0 0 0 0 1 0 0 ,. 

6 103 0 0 2 0 0 0 1 1 0 0 2 Z 
J{; 6 10 '3 0 0 1 0 0 0 0 0 0 0 0 0 

6 In 0 2 .-
2 1 0 2 0 2 0 1 2 0 

6 114 2 0 0 0 0 0 0 0 0 0 0 1 
. (; 6 11'5 0 0 0 0 0 0 3-cr- 1 c 1 2 3 

6 117 15 16 5 0 0 0 0 0 0 0 0 0 

<- , 
~ :' -.-~- .. -~ --

[' : .. ,.. ". \ -_. f, -r ",<. ,,-

I.', 
• • I , 
i 
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________________ ~A~p¥pkeDwd~l~·XL-4_{~~n~t~'d~) ______________________________________ ~~ ______________ ~ 

STN Sp~CIES 
. - -..,--------.;ro NO 1 2 3 4 5 6 7 !! 9 10 ·n 12 

6 120 0 0 0 0 6 6 0 B -0 .. '" 0 
6 122 0 0 0 0 0 7 25 14 0 3 34 

--------~6~--~2~0~1-----------rl----'1-----1r---~1-----no----ro\-----nO----,lr---~0----,1----0 

6 ;103 0 1 4 .1 0 0 0 () 2 0 4 

6 215 0 1 0 1 0 1 5 0 2 0 0 0 I 
6 262 0 0 6 0 0 0 .1 0 0 0 0 0 

-.---.. --.- ---------6~---.;2~6~9.----------~1---~Or---~o-----n-o:----,---?oi-----n-0 ----70i------il-O---(f-. -----,..0.- 0-----0--1 

.-----;. ~.- ~n:~---- ·---0;..1-.-. --...;5;----g .. -----.g.-----g~--;..-- ---.~.----,..-g----,..g.----~~~---~---+ 
·6?75 ·0 0 11 O · 0 4 1 (1 o · 0 3 2 

~ ~g -! ~ ~ ~ g. ~ ~ . ~ g ~ i ~ I 
. --- -· ----·-- · ~----6----346 ----:O~--...;.O----;O<----;.O:-.--___o_-- 4--· --r---o 0 b r-------o-j 

6 . 347 0 0 0 0 n 0 1 no . 0 0 0 
- - ------------7-

6 
.:.....--->3"'5--;:;-3----- -~o----o;;----=o~----;,..O----;O.--· ----.;..0----'0<-------.-1---0·---"0 -- 0 0 

6 357 0 6 0 0 0 2 7 e 0 0 11 1 
6 503 0 lob 0 0 0 0 1 2 6 3 

6 506 0 1 2 0 0 0 0 0 0 0 0 0 
6 5.0 B 0 1 0 1 0 0 Q. 1 19 2 0 0 

- -. -·--·----~6--;.6;..O-4;:.----·--70.----;1~-....,.1--'1--"7IO~-7!0--...,.2--Tl---·rro -~on---'---rl" 1 

6 505 0 0 0 0 . 0 4 0 6 1 0 . 0 n 

6 630 0 0 0 0 2 0 0 0 0 . 0 0 0 
6 810 0 0 0 0 0 1 0 2 0 0 ' · o · 0 
6 872 0 0 0 1 0 1 0 0 0 . 0 o. I, - --- --_. __ .. - ---=---.:::...:...;=-----:--~--------=-------=---'-----------------'--
7 2 .-.. ~-- ·0 U - ·U 0 U U 0 . 'J LI 0 --0- -
7 14 0 0 0 0 0 21 0 0 0 0 0 0 
I 15 0 0 ti 0 0 0 0 1 O . 0 DO 
7 22 1 0 0 0 coo (' ::l 0 0 0 . 

·------· ·- -'-------7----1""O-6c---------,or---. ...,,0,---'o;,----r.o,-----.:,.,o----rO,-----Tl-----,O.----x.o----ro,-----.:,.,o--'--,Or-
7 107 · 1 0 0 0 0 0 0 () 0 0 0 0 I 

III 10 0 0 0 0 3 C () 0 0 0 
7 117 0 0 0 0 0 0 0 20 0 0 0 0 
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15 107 0 0 0 0 3 0 0 0 ' 0 0 0 1 
15 119 0 0 0 0 0 0 0 0 0 0 0 1 
15 201 0 0 0 0 8 14 0 1 4 4 4 2 
1"-~7+ 0 0 0 0 0 2 0 0 7 0 Cl·-~-.,---

15 207 0 0 0 0 0 6 0 0 0 0 0 0 
. . .. --.-- - - .. """!Y---'-:70 s· 0 0 0 0 0 1 0 0 0 0 0 --u-- ' 

l~ · 209 o. 0 0 0 1 3 0 0 3 1 0 0 
IS 2I"5" 0 0 0 0 1 0 0 6 0 15 0 0 
15 343 0 0 0 0 1 44 0 0 IS 4 10 1 

-.-_ .. - .... ---·---rS--3"'+9 0 O--~ . 0 0 0 a- 0 1 0 r ---u-:--
15 402 0 0 0 0 2 0 0 0 0 0 0 0 

, -- -- -.. -.. ... --· ·:-'::;--t;5 1 0 0 0 0 0 0 -·u 1 0 0 0----0-

1'5 490 0 0 0 0 2 0 0 0 0 0 0 0 
·-- ·····-----15 630 0 0 0 0 0 0 0 0 0 0 0 1 

15 830 0 0 0 0 0 0 0 0 0 0 0 7 _._-------.. - .-- -.. 
·· loc,--· ... 

2 
._------_ .. 

0 2 0 
.. . .. - l-~· ·-(f--- 0 0 5 0 0 0---0 

, 100 14 0 5 1 0 1 0 0 3 0 0 0 0 
'- --.. - ·- - - ·_-··---100 22 0 3 1 0 0 2 0 0 0 0 0 0 

100 1 29 0 0 0 0 1 0 0 0 0 0 o . 0 
f . . .. . -------.. --- - -100· 16'7 0 3 4 1 0 0 0 6 0 0 ·-0- 0 
• 100 ! 111 0 2 3 3 1 0 1 4 0 1 1 Q 

tpo : 114 0 0 1 0 0 0 0 0 0 0 0 0 
100 117 0 0 1 0 0 0 0 0 0 0 0 0 

<. . ·--···----·---10-0-. --1l. A -~ 0 0 0 0 0 0 0 0 0 T 0 
. 100 ! · 120 0 0 0 0 0 0 0 1 0 0 

.. , 
0 0 

··---·· ·- ·· ----·-ro-Q-l--iDl ~ 2 0 1 :3 1 0 0 4 I - ·0--· --0-:-

100 204 0 (, 3 2 3 3 1 3 2 2 3 0 -- ,----lOb . ?, 09 0 1 4 2 b 1 o· 5 0 0 4. 0 
100 210 0 0 0 0 0 0 0 0 1 1 0 0 

.. -- -- -- -----100---2-82- 0- 0 0 0 0 0 0 1 0- 0 0-- a 
100 340 0 0 3 0 0 0 ~ 7 0 0 0 0 . --.-.------- .. -- f60--3 42 0 1 1 0 0 0 0 0 0 0 0 --·-0--

100 31.3 0 0 1 0 0 0 0 0 0 0 0 0 
·-)00 'jZ;"3 0 0 0 0 0 0 u 0 1 1 0 0 

, . 100 503 0 0 1 0 0 0 1 0 0 0 0 0 
L --- .. . ------- ·· 1"00----"508 ·-6- 1 - 0 1 3 0 b 0 0 0 0 ---·-0-

100 60-3 0 7 0 0 2 2 0 2 0 2 0 0 
. -... . - ------ - i 0-0-·--60"4 - .-0- 1 -0 0 0 0 --u-:- 0 -u- 0 o--·-~ 

100 630 0 0 0 0 0 1 0 1 0 0 0 0 
"100 631 0 0 0 0 0 0 0 :1 0 0 0 0 

[ ... ... . -----_. __ ._----------~, -

_ ... ----". __ ._- ~-------

---_ .. - -._-_._----- ._---_._---:--_._------'-------_._-----,-:..-;---
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STN SPFCIF.S 
NO NO 1 2 4 

4 0 0.00 d.oo 0.00 6.00 

5 

0.00 
0.00 

6 

0.00 
0.00 

0.00 
0.00 

8 

o.oc 
0.00. 

9 

0.00 
0.00 

10 11 

0.00 · 0.00 
0.00 0.15 4 1 a •. ,00 0.00 0.00 0.00 

4 2 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 O.Ov o.OJ 0.02 

12 

4 10 0.00 · 0.00 0.00 O.o~ 0.09 0.00 0.00 o.Ja 0.00 0.00 U .~O 0.00 
.. - .... ----------;4,----~174---------,:;-0~OO n.oo 0-;00 0.00 1.80 0.00 0.03-6-;-15 0.00 0.00 ~6-6- o~o6--

4 17 0.00 0.00 0.00 0.72 0.00 0.11 0.40 0.06 C.OO O.QO 0.00 0.00 
4 18 0.00 0.00 0.00 0.00 O.OC ~.11 O.SO 0.00 0.00 0.40 0.00 0.01 
4 21 0.00 a.oo 0.00 0.000.20 ·0.00 c.OO 0.00 0.00 0.00 0.00 0.00 
-:-4-'----;2"4:------0-.-00--0-;011-0.1)0 0 • 00 -U;73-(J;uo-c.Ou-o-;o·o--n-;IYO--O ~n o-1r~--(fa"- 0-; eYO· 
4 26 0.00 0.00 0.00 o.OC 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 

-.... -------·--4-;:----.1r70"'2..-------,0.,.......,.iJl)" O. 70 O. O·J 0.17. O. 00--Vomr-n-;z-S--o.34 o.oo-u-;oou-;oa-u-;·ro 
4103 0.00 n.oo 1.00 0.00 0.00 0.30 0.00 0.00 C.~O 0.00 o.oh 0.20 
4 1060.60 '0.00 0.00· 0.00 0.00 0.40 0.00 0.04 0.00 0.00 0.00 0.00 
4 108 0.00 0.00 0.10 0.00 0.90 0.00 0.80 0.40 0.00 0.34 0.00 0.00 

-------4-;:----.1"1'-1..-------,0".-,0".0."'"--..0'.'0"'0..----...-0-. "0"O:-"'ll~2r.~7.,.8n-~27.4-... 9570or-. -O-;-601-r;zu-6 • 74 0 • 0 u 12. 0·4 0 • 22 0-;12--
4 li~ n.no 1.00 0.0021.hO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

. _ .-.. ---·-·· --4;--""""'1;.1;:.3~---"O:...:.."0"""0--"'O...:..."O"'0-:--"'0-'-c. O~O 0.00 0.27 0.05 o. 00 4.64 o. O()Oooo O. (10 
4 115 0.00 0.00 0.00 0.00 0.00 0.00 o~OO 0.00 c.OO 0.00 
4 116 0.00 0.00 0.00 O. lJ • 

. 4 117 0.00 0.00 . 0.20 0._-00 O.OC· o.CO 0.00 o.no 0.00 o.CO O. co 0.00 
4 122----.......,.,0-'-."(1"0.-0.00 0.00 -0.-00 0.00 0.19 0.00 0.00 o-;c'-o--o-;-60-0;-oou(r~98--

. 4 122 0.00 ~.OO 0.00 0.00 0.00 0.00 C.OO c.a~ C.47 0.00 0.00 o~oo 
-------4r----,1-.-7"Z+ 0.00 ~5.20 36.07 19.25 4.40 12.15 .33.30 0.32 29.91 S. 75"--(J.~ 

4 201 1.40 1.50 0.00 O.~G o.o~ 0.00 C.CO o.GO C.00 0.00 o.CC 0.00 
4 2C3 0.00 C.OO 0.70 0.00 0.00 0.61 0.08 C.OO 2.250.01 o. 00 --o.--4r---1 
4 204 1.40 0.00 o.CJ 0.62 0.60 0.00 0.07 0.00 0.00 0.JOC.07 ·0.00 

.. ~--4--20 9.-----"Oc-.'O"o<---?:0-.7.070..-'O".-;O"u,,·· -"'0-.-"0;7(,)T--U"'-."O'""2'--U·. U 0 a ;~o~u Q • iJ 0 -u;Q(r--:--o-;-o 0---
4 213 n.oo n.oo o.on 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4 215 0.00 n.oo 0.00 0·.-0""'0-·1-.-;0··7..-----.,..0-."0'·0,---,0~.O..-.5 0.00 0.00 0.00 o. 00 o~o"O--

... ~-",:- .' 
4 216 o.~o C.OO 0.00 o.OQ o.OC 0.00 0.00 0.00 0.00 0.00 0.0017.46 
4 265 0.00 0.00· o.uO 0.00 0.00 0.00 1.1.01 O.uv 0.00 c.OO 0.00 0-.'-14'--

( 

( 

c· 

( 

( 
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4 268 0.00 0.00 0.00 0.00 0.00 c.oo 0.00 0.06 0.00 0.00 0.00 0.00 
4 ~69 0.00 0.00- o.oa 0.00 0.18 0.64 0.06 0.02 0.00 0.00 0.04 · 0-;00--
4 273 0.00 0.00 0.00 0.00 0.00 · 0.09 0.00 o.OC 0.24 0.00 0.00 0.01 

--4,--~2.-1:r4r-------,OO;-~ • 0 0 o. 3"0 0 • tJ 0 o. 0'; C • COO. C 3 C • 0;'; ..!. 00 ·VoC-u-v;-crc--u-;-o 
4 275 0.00 0.00 0.00 O.OC o.oe 0.00 O.CO 0.C0 0.00 0.00 0~C2 0.01 
4 281 0.00 r'I.00 0.00 0.06 0.29 0.11 0.09. 0.17 C.I7. 0.12 Doll O.2~ 
4 ?82 0.00 1.60 0.30 0.38 7.40 0.82 0.67 0.21 0.41 0.00 0.000.09 
74--~2 iMi----------':.,or • ..,o"o.,--r.o -.7,0;.0.-'0:,....'-,0;:,.0,,----,;,.0-,-.-7-0,..,0:,...---,-,-0--.,.,0...,2;--'O"';UO--O-;VV-U--;U 0 0 • 00 0-.-0-0 0 • 0 0 ----cr;~ 

· 4 340 0.00 0.00 . O.VO 0.00 0.0U 0.00 0.23 0.00 0.00 0;00 0.00 o.ob 
.. _. --_._ .. _-_._-_._._---'---'-------'------------------

4 346 0.00 0.00 0.00 O.OC 0.01 0.00 0.00 0.00 0.00 C.OO 0.00 
4 353 0.00 0.00 O.OG 0.00 0.00 0.40 0.00 0.00 0.00 0.00 O.CO 

· -- ·--~-·--·-·--r4--·3"5-6-----,0...-.O,..,o__().50 0.00 o. oo:--rr-;ou o.rro (:.OC 11.00 0.00 0.00 o. 00 
4 357 0.00 0.00 1.20 0.00 0.00 1.44 0.00 0~00 0.41 0.00 O~OO 

-----.---. --- 4 480 0.00 11.""07'l:0-""0-.""OO-(I.-o-0 0.00 OOCV-UOmr-lJ.~ouo-o.OO O. 00 
4 503 0.00 0.00 0.00 0.00 0.01 O.~J G.OC 0.00 0.00 0.00 0.00 
4 505 0.00 0.00 O.OJ O.UO 0.00 0.00 0.00 0.01 0.39 0.00 0.00 0.00 
4 506 0.00 ~.Oo 0.00 0.00 0.00 0.00 o.CO 0.00 0.00 0.00 0.00 o.bo 

.. . ... -------.-.- 4 5U-S- 2.1~.10 0.00----0-. 00 0.08 · -C-;U::r- 0.00 O.llr--o-.-ou--O-.-:m-vOOU--UOrr-l 
4 630 O.UO 0.00 0.00 0.00 28.60 C.00 C.OO 14.33 0.00 O.CO 8.64 42.~5 

...... -.- .-.-. . '-_____ .n ____ -4- 650 a • O-U--:J. J a O-;-mTC",,- ...: 0, o. o-o--U:;uu--u-.-u-u------r;-;-4l O. 00 - O.-o·u--O-;-O-O-u-;Oo-----i 
4 751 0.00 ~.OO O.~O 0.00 0.00 C~OO 0.00 0.00 0.00 0.03 0.00 0.00 

,4 801 
4 873 

0.00 
0.00 

(l.'JO 
0.00 

0.00 0.00 
0.70 C.OO 

0.21 
0.00 

0.00 
i).OJ 

0.00 
0.00 

0.5(1 
O.JO 

0.00 
0.28 

IJ' 0.5 
0.00 

0.00 
0.00 

0.00 
0.00 

._---_ .. _------ --------------------------.----------------~------~----~-----------------------

...... ... _ .. __ . __ ... _ ... _----------------------------
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Appendix 4 (cont'd) 

.STN S!'ECIES 
I • NO NO , 1 2 3 4 5 6 7 8 9 10 12 

5 17 0.00 2.10 0.00 0.00 0.00 O.to 0.00 0.00 0.00 0.00 0.00 0.00 
5 18 0~00 0.00 0.00 0.06 a.OU 0.10 C.Oo c.OO c.OO 0.00 O.O~ o~oC 

----.· 5 19 0.00 0.00 ' o.o'j b. 00 lJ.60-----O'-Oo-o-;-()O-o~__o.oo 0.00 o.O'o- ·o-;-mr--1 
5 22 o.no 0.00 n.oo 0.00 0.00 ' o~oo 0.03 0.00 c.oo 0.00 o.OQ 0.00 . _. ---' ._---
5 30 · -o~-oo 1.00 o.cio 0.00 0.00 0.00 0.0'0 . 0.00 0.00 0.00 bo· -·.-00·' bo--50·-.~0000 '-1 
5 100 0.00 13.10 0.00 0.00 0.00 0.06 J.CO 0.00 0.00 0.00 
5 Il5 .... ! z~·~~--\Y;oo,,--~o~. o~0---:·"I::l·""'.1'IiJ-:'Io-1'I0-."O\70'--'0".'O~o~'"7't'0-. ""'01l:o-'?IO'-."'z'1!:S-"0r-."?0I'?Q'--'0"."o"'O"'--o~. 0""'0-0,..-. ""0"0 ~--

( 

( 

( . .5 103 0.600.AO 0.00 0.00 ' 0.00 0.14 0.00 o.no 0.00 0.00 0.00 0.00 
·- - .. - - .. ·-----'ii-- ..,..fO'...,,6---:-~~ 0~00 0.00 0. 00 0.00 o.n-O 0.06 o.-oO-O-;Ol\·--i)';-bo o.oa o-;-o-o-o-;n-o-

5 108 0.06 ~.oo 0.00 . 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
C '--. -·~-- '-~--:---Tr"'1----·""2""'."3;?O;---""'0"· .'6"0..---,a-;(Jo O. 07 0-;-00 3.3c:r-r.o u C..OC (J.oO 0.00 O.lJ(llJ.'~ 

5 113C.0~ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

~( 
i< 
I 
i 

5. 114 0.00 0.00 0.00 7.29 0.00 1.70 3.10 O.oC c.oo 0.00 O.co 0.00 
5 115 6.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 

--"'5- ---rlo.,..----,O";O-O 0 .00 0.00 o. 00 C. 00 0 .~o·__o-;O'2-n .000.00 0.00 'J. 00' O. 00 
5 117 0.00 1.00 c.oo 0.00 C.OO c.co c.OO 0.00 0.00 0.00 0.00 0.00 

·----·- .. ·-·- --~5----:1:-:2""1,------=-0.00 0.00 0.0'5 6.00 C.OO c.a()'().Ol)- 0.00 c.oo o.CO 0.0-0-- 0.00 
5 1~5 0.00 C.oo c.oo b.oo 0.00 O.CO 0.00 c.OO 0.00 0.00 0.00 0.00 
5 201 J.oO c.OO O. JO 1.04 e.oo 0.00 C.ilO 0.00 0.00 O.OC ~.oo 0.00 
5 203 ~.00 0.00 ~.OO 0.61 0.00 0.32 1.98 . 0.00 0.000.00 0.00 0.00 . , 
5 204 0.00 O.i)() o. M O.lHf-'O. CO o. oO'--o.n~-;oo O.OOCJ.m)'--O'~"OO --0.0'0-- -" 
~ 209 0.00 0.00 0.00 0.10 0.00 0.00 0.04 O.OC o.ob 0.00 0.00 0.00 

"--·------S---2T2 . -rr;5'O- 0.00 a-;'O'Cf'-o. a u \r~vo- O. 00 O';OO'-o-.u"i.JCu.O'u-- ·cr;'juv'-oo---:o-;·~ 

5 213 0.00 0.00 0.00 0.95 . 0.00 0.00 0.00 o.OC 0.00 0.00 0.00 0.00 
5 2730.000.000.000.00 0.00 0.19 C.OO o.oe 0.00 0.00 0.00'l1'<" • .....,....,......."..----{ 
5 274 0.00 2.40 0.00 0.00 0.00 0.12 0.00 0.00 c.OO 0.00 0.00 0.00 

.. - .-- ''' '-'--. --. 52/;; 0.0'0 0.00 0.00 0.00 c.OO c.\llr'--c-;ur-l)"O'cr-Oo'O-O-~~o:-u.'O'o 0.00 
52 ... ""8"'1 ____ ".::.00 C.OO C.O::) 0.22 C.OO C.34 C.03 C.OO 0.00 .0.00 c..OO 0.00 

.. --------, 292 c.OO C.70 C~OC) c~oo 1.23 ·-c-;n----o.oo o..-o~o.oo o. co 0.00 
283 C.oo c.oo· · 0.00 0.00 . 0.00 o.~o C.OO (i.00 0.00 O. OC 0.00' 

U.i.JU · c..J.u 
5 346 c.OO 0.00 0.00 0.15 0.00 0.00 o.oa 0.00 0.00 o.OC 0.00 0.00 ... -_.-- ----.~~--T~ ~'------'g".--'. g"g..--....".g-:""g ... ~-... g,....:..,.g""g.-..,.6,....:...,g""'g....--g-:g g g : g g : i i g"-, :.....,g,og.,..-.....,g~: gg g : g g g :" g-g-~~-I 

; ;';i ~:~~ ~:~~ ;:~rr~-,",~-:...,~;-z~-.,.~,..:...,.~.,..,~--~..--:~ .... ~rr--. .,.,..~:~~ • ~:~~ ~:~~ ~:~~ ~: ~~.-.~:~~ I 
5503 0.00 o.Ob 0'.00 0.02 C.OO O.CO c.oo o.oe 0.00 o.OC D.OO · CJ.lJcr-i1 
5503 0.00 0.00 0.00 0.00 C.CO C.CO 0.00 0.00 0.00 0.00 0.00 0.00 

--·- -·--- · .. ·--..,,-S-- SlJ5.,..------,J-.--.J..,,0.-..,...: ...... ...,.O'C70.-""\,;.,..'.~JJ· !-.,..O-• ..,.,O ... 4,--...,.Cr, '-OV--COO:Z- C .00 O. OL O'-OV-UOOU--U~-OCJ--o.·o-o-----1l 

5 506 0.00 o.on n.nn n.on n_on n.nn n.on n.on n.no 0.00 0.00 0.00 
5 5 a 7 a • boo. a 0 u. ~ a 0 • 04 0 • 00 0 • CO -uocruc:t· -UO"';. UOlJO--COr..'Loroor--o:or..;-ronor-1uT':.:";(rT;)Qn--.O~. ",O'PTO-..J,. 
5. 50e ~.40 6.50 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 
5 '-6";':;':;4~----'(") "'. Orl'(rI")-1"\'a-:-.""0710:---""'Jr:.~:,;!'ur--70r..:l0T10r--orr; 0 a a • 00 I) • 00 0 • 00 o. 00 0 • 00 O. 0'0 0.00 . 
5 301 9.00 . 0.000.00 0.00 0.000.00 0.01 0.00 0.00 0.00 0.00 0.00 . 

===;6;= ~ ~).OO 0.00 0.00 0.000.160.000.00 0.00 0.00 0.000.000.0'0 
.. . ______ .. ~ __ 67- 1

7
8 ____ .0.00 0.00 a.ao o.oe o.oe 0.00 0.00 0.00 G.OO 0.00 0.00 0.47 

6 24 o-;lfO 0 • 0 0 ('-~oC 0 • CO 17 .,'0 0 • 00 0 • 0'0 . O. () 0 0-;00'--- 0 • a a o~oo-B~;OO--
. 6 27 0.00 0.00 0.00 0.00 0.00 O.CO 0.00 0.05 0.00 0.07 0.05 0.00 

.. ·----·-.. ·- ------O---TC'Yo -15-.-0-00 .00 (.f;-(io~-' -(J.CO-O:'09--C ·~13--0---;ti5-j'.oO 0.29 0·."')-4-·0-...... Z .... 2--
. 6 102 0.00 0.00 o.()O 0.00 0.00 0.00 c.OO 0.00 0.00 0.02 o.oon.oo 

6 103 0.00 0.00 0.70 0.00 C.OO 0.00 0.30 0.65 c.ouo.oO 0.34 0.Z6 
6 lOS 0.00 0.00 o.bo O.~o 0.00 o.CO 0.00 0.00 0.00 6.00 0.00 0.00 
6 'fIT o~-oo 0.20 O~~(y~--a.oo C.60 C~(JO 0.76 0.00 0."l'1+"O·.~6--();m;--
6 114 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.DO 0.00 0.00 0.00 0.38 
6 IT~5----U-·~00 0.00 0.00 o. 00 0.00 O.op 0.60 -O-;'o'2-u;U--O o.oz 0.04----o-;mr-
6 . 117 1.60 2.00 1.20 0.00 C.OC 0.00 C.OO C.OO 0.00 0.00 0.00 0.00 

. e. 120 :l.oo 0.00 0.00 0.00 o.oc o.eo 0.00 O.Ou 0.00 0.00 0.00 u'-.""'OT4--
6 122 ::l.00 '0.00 0.00 0.00 0.00 0.90 2.60 1.59 0.00 0.07 5.38 3.20 
6 2-0'1 :'.40 0.00 0.00 0.03 0.00 o.co 0.CrCr-o.os 0.00 Oo1z "l)-.CflJ "OoO-O--

~ ., - - ----_ .. 

6 203 0.00 0.00 1.10 0.08 0.00 O~OO 0.00 0.00 0.42 0.00 1.05 0,27 
.6 209.,----'I)" • ...,0"'O.,-....,O ...... ....,O""0,..--0~O'Q1)-u-;"00 O. 00 0-;00--0. 23 o. aU-a. 00 c ~"'24--·1J.--U-O-

~ 210 a.oo 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 O.OA 0.00 ---_._-.. - . 
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Appendix 4 (c~nt'd) 

1 2 3 · 4 5 STN SPfCIES 
---------NO 

-.6~--2.....-1-..:5---- -'J.u O..--~o-.7'lO:.,.or-'o..-.'O.,:,O..--:o...--. "1"""3'--'0"'-:-. OJ"l7'\"o-"'0'.""'or'3'-~1r:-. 4"'-S -.,,0,.-• .,.0..,.0,--..,0..-."""'2""3~-,..0r-.'7'orro,----to .... ~bl'm"d--"Or::."O 0 
6 262 0.00 0.00 0.00 o.CO 0.000.00 0.01 0.00 0.00 0.00 c.bo 0.00 

NO 

6 269 O. 00 o. 00 o. 00 o. 00 o. 00 0.0'70'--""0"'---. OccTTo-.--"o'-.-ro..,.o,----,.,o;uu-uocro-u-;-cro-O;\Jo-i 
6 273 o.ho 0.00 0.00 0.00 c.OOO.15 0.18 · C.OO· 0.00 0.00 0.03 0.12 

- ----'6---.2'"1'"'4'-----.,.0'.'0"'0;,-:-· .... Q-.""O?o.-'o..--.'o;"o...---.... o-.-,.o.,.o,----,o..r-. -eV-C-;TO o. 00 o. 00 (j. 00 
6 275 0.00 D.00Z.60 0.00 0.00 0.14 0.05 0.00 . c~OO 
6 281 0.00 0.00 0.00C.05 0.00 0.10 0.12 0.03 C.OO 0.03 0.22 
6 2 S 2 1 • 0 a 2 • 9 a 1 • 40 1 • 2..;;5_..,;;0,..:'~0,.;.0_ 0 • 2 1 0 .2 7 0 • 12 o. a 0 0~~.;;0.;;0,-..;.0._:.-0",,9;.:..... -,;,-=c."ck----: 

--"------6~--;3;..;4;..6:;:------;;dr.:..;0<-.0:<-~j...:. • .;..O~0.--;j<-.:...,0"'o;r-~ 0 0 • 00 1;.14----c • 01 0 • "o;;"o~--.:co~. ~o~o-O • 0 0 0 • 1) 3 
6 347 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 o~oo 0.00 

-- -- - ---··----'---6;.---.:3;..,5:..,3:.-----.;0;..:.:..,0:;.,0:;.---;:.0..:..;,O,.;:O;..-....;O~.:..,O:;.,O:;.---;:.O..:. • .;.O..;.O;--'O;;..:... ;"o;"o-";:o"":.~o~;o:'--o;:":".;"O';;O-';'O"":."';l;"-/~"""'. 0;"':". o~o-';'o"":.- ·'::Jn-o:'--'u:,.--r.o,:,o--ror."OTlO"--· 
6357 0.00 1.00 O.~O ~.OO 0.00 0.07 0.61 .0.69 0.00 O~OO 1.15 . O~01 
6 503 0.00 0.00 0.00 0.00 0.00 0.00 0.00 c.oe 0.00 0.00 0.00 0.00 

_. ____ ._._. _______ 6;-_--.;;5~0._:5;_---_;0._.:.0;.,0.t___,~.00 . 0.00 0.00 0.000.08 0.00 C.36 0.04 ·0.00 0.00 0.00 
6 5 0 6 0 • a <5 0-;00 :) • 00 0 • 0 0 C • 00 0 • C C"---C"'·-.""07l0-"7'O'.-'0'"'0"--0~. 0""0-"0-;00 O. 00 0 • 001 
6 50a ·O.(JO.~ 0.00 ('J.O'J 0.00 0.00 0.00 0.00 0.01 0.00 · 0.00 0.00 0.00 . 
6 604 0.00 1.10 '}.002-o.44 0.00 0.00 26.69 . 3.0"'7~~O-'-."'0~O--'O"-.'C""O"-"""'1-.""'7~·~3~O.------i 
6 630 O~OO C.OO 0.00 J.0023.27 0.00 C.OO 0.00 0.00 0.00 0.00 0.00 
6 810 0.00 0.00 O.jO 0.00 0.00 0.82 0.06 0.36 0.00 O.CO 
6 872 0.00 C.OO 0.00 0.00 0.00 5.12 0.00 0.00 ~.OO 0.00 

o. 00 
0.00 

0.00 
3.99 

1 2 1.10 0.00 0.00 0.00 0.00 b.ou 0.00 0.00 0.00 0.00 0.00 0.00 
7 14 0.00 0.00 0.00 0.00 0.00153.80 0.00 0.00 0.00 O.CC 0.00 0.00 

-.- - . . ·--------115 0 • 0 () 0 • 0 0 O. 00 0 • C j o. 00 o. -0"'0--,.0..-.... 0"'0..---,0..-. ,..o"'o-.,.c~.-,.o""o.---co".-. "'0""0-""0:--.'0'"'0"--'0"'---. "'0""0--' 
7?2 15.40 0.00 0.00 P'.--""O.,..O_-r0~'OO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

. ---... - .. ·----'-----,--~lnO.,.:6z-----~O.-.--,0..-O...-----"O;-:.-r0r70..----(J.OU-O-. 00 0 • -uu----u-;u-IJ"4-.-r4TO..----rr-n.,.,---r<---..-".---,,---:"fTT-I'TO-. "7T. 0 o--u-.-:v-
7 107 3.49 0.00 0.00 0.00 0.00 c.OO · 0.00 0.60 0.00 

-------------------7~--~1~1~1....,· --~---?O~.~O~O~~O..:..;O;O.-~O~.~O~,(~j~O~.;o~~~~--~~r-~,~.~,~-?~<Tr--,~~. ~--r;-:.-r<7r---..-~~--,.~n-r---{ 
7 117 0.000.00 0.00 0.00 0.00 0.00 0.00 9.49 0.000.00 · 0.00 

.. -- -- -··~-------Ir----Tl""1"8r------n0-'-.-"orro'---~ .J. 00 o. 00 o. 0 a C ~ O~..-zu-ot"·~·-.~Ocf"O'---:~O..-.-'O"·Orr--n-o-.-rorror-· 
7 201 0.00 0.00 0.00 0.00 0.00 0.00 3.25 1.10 O~OOO.OO O.~O 

( ._ · ··--·· · ·-----·----~1 203 1.10 D.al) C.Ol) 0.00 o.or; O.OC C.b5 c.rm O.OOcr.o-O·--.O..-.-..-O;..O-,-..... 
7 204 0.00 0.00 0.00 O.CO 0.00 1.61 3.43 0.00 0.60 0.00 Q.OC 

( 

I 265 0.00 O.uO 0.00 O.OC C.OO 0.35 O.JO o.oe 0.00 O.~J 0.00 
7 281 0.00 0.00 - 0.00 O.~O 0.00 0.05 0.00 O.OC 0.00 0.000.00 

-.. -.--.. --- - - ' -~7--~3·z;_:J"<"-----.O.-.-cO"tl,..· ·""()' • .,..o~a,----,o...-.-'''".J,...t;-IJ. ·~.~.TD· o. 00 (Jo DC (,. 00 
7 357 0.000.00 O~OO 0.00 0.00 0.12 0.00 O.OC C~OO 
·..,7-.----c5cr0':74:---- --0~.0~0-~O .0""0--"'0-."'-0""0-'0. 00 O.OJ 011+4 U .O-C--O. co 0.00 
7 603 ~.OO 0.00 O.OJ 0.00 0.00 20.20 0.00 0.00 0.00 

0 ·. -a-rr-U-.-pu--oeu 
0.00 b.oo 0.00 
U-.u-o--vo-uv--O -. -nO .... O,--~ . . _ . __ .. _. -.-----
0.00 0.00 0.00 

_ .. - --... ------r---.,6-3roO.------...-2 .... '3-• .".4,...O---,~.,.,....---,.----.-n.-~--,.....--..-.......----..--,..-,.,-.......-....-.,..--A-....-7TTT-.,.,..--,..-n--1...--r....--.,...,...,.,,,.,.--n--:-tT,.,---{ 

~--------'---~---'-17'\--"7l.1'~7\:7'i-rr-~~'\:""?';'i.,--,~~:--J"7'i---;or~--,.--;om---,..,-~--r:-,...,.-...,...---,~-,.--,."..---' 8 10 0.00 0.00 0.00 O.Od 0.00 u.Cb 0.00 :;.~O 0.00 0.00 0.00 0.00 
( a 14 1.90 0.00 18.60 0.00 0.00 17.20 e.ob 0.00 0.00 0.00 0.00 O~OO 

·-.,---·-··---------8---1'7-- · 1.40 0.00 (l.oo 0.00 0.00 c.OO 0.00 0.00 0.00 0.000.600.00 
. ___ ... _. _ _______ 8 18 0.00 C.OO 0.00 O.OC O.CC 9010 0.00 ·0.00 C.OO 0.00 0.00 0.00 

. ---8 2-r-----12;60"--O-.-OO·-C'-OO----O'-O-o----o~"OU--u.Co 0.00 0.00 o.bo ~-;OOlT;-lo-o.au- 1 

B 29 0.00 0.00 O.OC 0.00 0.00 C.CO 0.00 0.00 O.OOo~OO 0.01 0.00 
--g 104 0.00;.01) 0.30 0.00 0.00 0.00 C.OO Ci.ocr--o.OO 0.00 0.00 2.ST-

c 

( S 117 0.00 O~OO 0.00 0.00 0.20 0.00 0.00 1.41 0.00 0.00 O~OO 4.98 
-. -S-rT 8-----r;r;-!)Q---o-;O:-O--o.-ov'-;·-S1-19 4. 10 (j-;n-ter.7UT4605 4 0 • 002"WV-.-"O"OTO~60T5--1 

8 201 0.00 0.00 0.00 0.35 5.14 0.00 4.68 5.76 0.a7 n.19 0.00 5.12 I 

·:------·---:---·---8~~~ 1.60 7i-;oo~0~0 c.oe o.c-o-c.oo o.ro--c'.'o"'o.----,..O-."'O"Oc- -O;o~.OO ,j 
8 204 0.00 0.00 0.00 1.62 0.00. 5.99 1.60 0.45 0.590.03 1.14 d.96 ,1 
8 209 0.00 D.ua 0.00 0.00 0.00 O.~J O.O~ 0.35 0.01 O.~O v.OO 0.00 

( . 8 . 215 0.00 0.00 0.00 0.27 O.CO O~OO 0.00 0.00 0.200.13 0.00 0.00 
----·-··---------:I'l·--z-81-----·- 0.00 ij-;OO-O-.OO 0.00 o.eo 0.01 0.00 \J.uO c.oo O~1H)v."""'0,...,O..--0..-.,.,.O,.,.O--

_ ____ .___ 8 282 O~OO C.OO 0.00 0.000.00 C.10 0.00 0.00 0.000.000.000.00 
fi" 34 3 a • 0 cr----~ 0 0 • 00 o. 0 0 0 • 0 CO. 00 0 • 0 0 2 • ~5 ,.,u--.,..,or.7arro..---,0n--.· u""n-O-.,:,O-• ...;.O:,.,O:.-~O;,..:.... 0;";"0--
8 402 0.00 0.00 C.OO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8 430 o.do 0.00 0.00 o.co 6.00 0.00 0.00 0.000.00 0.00 0.00 0.00 

( .---- -.---- 8 503 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
--a- 504 0.2-o----o.-vo----O.OO O.uO 0.00 0.-00 a.ou 0.00 -u-;-·O,.. ... O-~O-."OU--w.-,O .... O.--...,.O~.W__ 

_____ 8 505 0.00 .0.00 · 0.00 0.00 0.00 C.27 0.00 0.00 0.00 0.00 0.00 0.00 
-8 506 - O.OO-Cr.OO 0.00 0.0') 0.00 · 0.00 ('.00 0.00 0.00 O.~()Q.CO 0.00 
R 50e 0.00 0.00 0.00 0.00 0.00 b.co 0.00 0.00 0.00 C.OO 0.00 0.00 

( 

8 . a72 ~.OO 0.00 0.00 ~.OO 0.00 0.00 0.00 j.OO 0.00 0.001.02 0.00 
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Appendix 4 (cont'd) 

ST~ SPECIES 
-------.NO~-----N~O~~---------rl-----. ~Z----~3~----r.4----~5-----r6----~7----~8----'9~--~10~---rlrl----lr2~~ 

q 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.Od 0.00 
9 14 0.00 0.00 0.00 0.00 0.00 0.00 l'~O 0.00 . 0.00 0.00 0.00· 0.00 
9 18 0.00 0.00 0.000.00 0.00 1.ZU 0.00 0.00 0.34 0.00 0.00 
9 li8 . 0.00 · 0.00 20.00 11.70 0.00 0.00163.90 0.00 1.24 0.00 0.00 

· · -·----·-----~q'---..,2,."0C'fl-'-------,.,0,-.,.,O"..O,--.,,O,.7<0""0;-"'0'."'0·""0-. -'-.,-1-• ...,27'0r--...,2r-.-..S .... 8~~3-;rr 4.37 O. 00 2.24 3. 23 1. 44 
9 203 3.70 0.00 · 1.30 0.00 0.00 c.oo 0.00 (I.co 0.00 0.00 0.00 
9 204 0.00 0.00 0.00 .0.00 O.~O 1.13 ·0.50 0.00 0.04 0.00 3.95 1.99 I 
9 215 0.00 0.00 0.00 0.00 0.07 0.00 0.000.00 0.00 o.ob o.co 0.00 

-----------""'9----c-z65 0 • 00 ,). 0 a o. 00 o. O-(}\JO"cry-o-;ou--c-.o-r-();u·"'o-""o"". O""0"'-~O~.-o""0'--""0-:-.7'OmO'--710-:-.710u--i 
9 269 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 

·---9 341 . O.O·,.,O--,.,.O-.1"rOl"rO--.O"'".-.O""O.,-.,.· :-000 0.00 O-.cO . 0.00 O.O\] 0.00 0.00 O. 20 0.00 
9 !43 0.00 0.00 · 0.00 0.00 · 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.2j 
q 508 C.oo ~.oo 0.00 O.ClO 0.00 C.12 0.00 0.00 0.00 o.CO 0.00 0.00 

10 2 a.oq ... 0.00 0.00 0.:;0 O.oC 0.12 0.38 0.00 . 0.00 0.00 0.00 
10 10 0.00 0.00 0.00 0.00 0.20 0.00 0.00 0.00 0.00 

---.. - --·-···-----1-0 14 iI;;"=ro 0.00 '5.00 5.81 0.00 -Zf;80~500_;OU·--~O.:...~0~0-~ 
10 17 0.00 O.CO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.. - - .--- ·-----TO 18 0 .cfCfo • 0 0 0 • 00 o.OO----u-;-oo-::-o-;no--3.Tn"-O • O""O"-~O~.""'O""O--~ 
. 10 20 O.OC 0.00 0.00 0.050.00 O.OC C.OO 0.00 0.00 C.OO 0.00 0.00 

10 22 0.00 0.00 0.00 1.50 0.96 0.00 1.40 10.520.00 0.00 0.60 0.00 
10 29 O.CO C.CO 0.00 0.00 0.00 0.00 0.00 0.00 C.OO 0.00 0.56 0.00 

---------~~0,----~3rr0;-------~or.70~O~~rro 0.00 0.00 0.03 O.O~O,-. -,.,O'.~O~O--·~o-.~ono--~o-.,...O~O--~O-."'O,...O--O~.~o~o-'a~rr~-
10 100 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
10 104 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.rro O.Co 0.00 0.00 0.00 
10 104 0.00 0.00 . 0.00 0.00 d.oo 0.00 0.00 0.00 0.00 0.01 0.00 0.00 
10 106 0.00 0.00 0.00 0.00 3.85 u.uu 0.00 O.OC 0.00 o.uO 5.47 
10 107 0.00 0.00 0.00 21.95 0.00105.80 0.00 0.00 0.00 30.95 59.70 
10 111 0.00 C.OO 0.00 1.20 0.00 O.G"o-o.(lu-n.OU C.OO 0.0""0-0"'--.7<00""0--' 
10 114 0.00 0.00 0.00 0.41 O.CC 0.00 0.00 · 0.00 O.QO 0.00 0.00 

----------.10 1:17 0.00 0.00 0.00 0.070.00 0.000.00 o;-o;rro--i<:o,:",.omo"'--oi<:· -,.omo~--'o:,.. .• ,:"omo,:.-. 
10 11~ 0.00 0.00 0.00 0.00 4.70 0.00 0.00 0.00 C~OO 0.00 O.~O 
10 201 0.00 ~~OO. 1~00 2.52 1.61 2.2~ 2.92 3.21 0.00 1.46 0.00 
10 204 1.700.00 0.00 1.24 0.00· 1.61 0.20 0.00 0.00 1.79 · 2~63 
10 207 0.00 0.00 0.000.00 0.00--U.l~~1J.~orrO'-70,.nOITo-no~.omo~~0~.~1~2'-
10 208 · 0.00 0.00 0.00 0.36 0.00 0.10 0.22 0.00 C.OO 0.00 O~OO 
10 209 0.00 O~OO O.tl-c--O,..-• .,.,.O.;,.O--?<O..:.. • .,...O~.lJO 0.19 o-;uu- ·"'O-'.O""O'---"o~.-"-O(f o. 00 
10 211 0.00 0.00 0.00 0.00 0.01 0.00 0.00 ·o.co 0.00 0.00 o.OC 
10 215 o.Oj 0.00 0.00 0.06 0.00 0.00 0.00 0.~8 0.00 0.12 0.35 0.00 
10 . 2~5 0.00 0.00 O.OC 0.00 0.09 0.00 0.03 ~.OO 0.00 0.00 0.00 0.00 
10'·- ----...27-4 O. OO---O-;OCf--o-;mr--o;OO O. 00 0 -,-C3-·0. 00 o. 0 5"-U-;lJ·"'o~o~.~OO--U-;OO O. 00 
10 276 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 o.COO.oo 0.00 0.00 . 

·'------------.1 U·---... 3'"4"0--------no-.",0 .... 0--""'""0 .~. a a O. 1 0 0 • t , 0 • 0 9 0 • 15 0 .-rTO""O--TTU-=-. orT10,-,--i-ro -=-. on-on--'U"r.""""O on---cr.-o-o----' 
10 342 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 
10 343 1).50 0.00 0.00 0.00 C.OO 0.00 0.00 c.ro 0.00 0.00 o. 00 tl.OO 
10 '48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 

--------- 1 0 3490 • a 0 () • 0 a 0 • 00 a • 0 5 0 • COO. 00 0 • ,,2 0 • Qt"rO-""O -:-1. omo ... -...,o ..... :-ro.".o-.---"orc.-noo-·oo 0-0--'1 
10 350 0.00 0.00 0.00 0.00 C.OO 0.00 0.01 0.00 0.00 0.00 0.00 0.00 

~o 351 0.00 0.01) b.Ob :).00 0.00 c.oo e.OO :1.CO 0.00 0.00 O.M 0.00 
10 355 0.00 0.00 0.00 0.01 0.00 0.00 o.cc 0.00 0.00 0.00 0.00 0.00 

.10 500 0.00 0.00 0.00 0.00 c.oe u.CI 0.00 0.00 0.00 0.00 0.00 0.00 
10 503 0.00 0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.00 

------..1"0,----<5'"7'0"5.--------'0'.'0..,0.--.'0'.'0"0'..---,0.-.,0'l"70..--70.-.-,0"0~-,0.,...-,0 .... 0..--;0""·~-,O~O"'--;O"--'. a""o"---'o~. lYO O. 00. .u-;u 
10 S08 O~OO ~.Oo · 0.00 0.00 0.00 o.CO 0.00 0.000.00 0.04 0.00 

10 630 
10 650 

15.10 0.00 0.00 1.96 0.00 15.0 
0.00 0.00 0.00 24.27 0.00 0.00 
0.00 0.00 0.00 0.29 0.00 O.CO 

0.0-0 
0.00 

0.00 0.00 0.00· 0.00 0.·00 
0.00 0.00 0.00 0.00 o.-D' 

~4 ---- ----------------,---------------------~-
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Appendix !I (cant'd) 

STN SPFCIF.S 
NO NO 1 2 3 4 5 6 '7 8 9 10 11 12 

11 13 0.00 ~.O(l f).30 0.00 0.07 c.oo 0.00 0.00 0.00 o.co o.ccr h.oo 
11 17 '.00 5.70 6.10 0.00 0.00 0.00 o.co 0.00 0.00 ; 0.00 o. 00 0.42 
11 18 0.00 0.00 0.00 0.59 0.00 0.00 2.30 0.00· 2.00 0.03 2.53 3. '32 
11 26 0.00 0.00 0.00 0.00 0.00 O.CO 0.0.0 0.00 0.00 0.00 0.00 0.00 
11 100 6.00 0.06 0.00 0.00 0.00 o.CO O.CO 0.00 0.00 0.00 O. 00 0.00 
11 111 0.00 0.00 0.00 0.00 0.00 0.00 8.40 0.00 0.00 0.00 0.00 0.00 
il 114 26.26 0.00 0.00 0.00 0.00 10.20 79 .10 0.00 8.94 . 0.00 o. 00 64.85 
11 118 0.00 0.00 0.00 0.00 0.06 0.00 0.32 C.OO 0.00 0.00 0.00 0.00 
rr 120 0.00 o.O-~o.oO 0.06 0.00 0.0-0 C.08 0-;00-0.00 0.00 o. 00 0.00 
11 124 'J.oo C.OO 0.00 0.00 · 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00 --- --_. 1C-ZO-1-- 0.00 0.00 3.70 3.36 0.00 0.00 1.87 3.25"- 0.00 10.48 1.23 0.00 
11 203 1.20 2.30 10.50 0.00 . 0.00 o.eo C.31 0.00 0.18 0.00 0.34 0.00 
Ii 204 b.oo :2. 3 a 1.20 0.05 0.12 1.15 4.14 0.47 3.01 0.00 0.37 0.S8 
11 215 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.11 0.00 0.13 o. 15 1.56 

---------- - IT-- 261 .0.00 0.0:-0-0.00 o. CoU;-O~Uo'O-O- 0.00 oJ -;-OU--(J.O 0 0.00 o.-uu-o.oo 
11 265 0.00- 0.00 0.00 0.06 0.00 C).oo 0.00 0.05 0.00 0.00 o. 03 0.00 

--- . -.--- ·-------n---2-7-4---I5-:;oQ 0.00 C. 00-0.<:'-0- 0.00 0.00--0.00 o.lio-aeoo o .ovo;-o-o--o.o-cr-: 
11 276 0.00 (l.00 1.70 0.35 0.00 0.09 0.91 0.00 0.00 0.00 0.00 0.00 -_._--
11 281 O.do 0.00 0.00 a.uo 0.00 O.UO J.~O 0.00 0.00 0.00 o. 00 0.00 
11 . 2.B2 0.00 0.00 0.00 0.00 C).OO 0.00 0.00 0.0(,) 0.90 0.0(,) 0.00 0.00 

-- ------n-~fl5 0.00 0.00 0.00 o----;-rro 0.00 0.00 0.00 ;r;o-o--o.OO 0.00 O;-O-~~-

11 340 4.40 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.00 o. 00 0.00 
--------- n 342 0.00 o .\JO--o.OO 0.00 lJ.ao 0.00-0000 a.Oo 0.00 a • a (}lJO-OO 0.00 

11 3S1 0.00 0.00 0.00 0.00 O •. oc 0.00 0.00 0.00 C.OO 0,00 0.00 0.06 
11 35 t 0.00 0.20 0.00 o. 31 0.00 C.OO 0.52 0.00 0.00 0.00 O.CO 0.65 
11 401 0.00 'J.OO 0.50 0.02 0.00 O.GO Q.OO 3.00 0.00 C.OO 0.00 O.CO --- '"----
11 503 0.90 0,00 0.00 0.00 0.00 t.o'O--o-;-oo 0.00 o. ::)0 o.ob 07(Yo 0.00 
11 505 0.00 · 0.00 0.00 0.00 0.00 o.ce 0.C7 o.oc 0.00 0.00 o. 00 .0.00 -- _. __ .. -
11 506 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -; 

11 SO 8 Fl.O'; 0.00 0.00 0.00 0.00 o.co ').23 0.00 'J.OO 0.00 o. (J6 (l·.00 
11 509 J.OO 0.00 0.0.;) 0.00 0.00 0.00 0.00 a.OO 0.00 0.00 o. 00 0·.00 
11 603 16.00 47.00 0.00 0.00 0.00 O.CO 12.33 0.00 20.92 0.00 0.00 9.74 
11 -~5 0.00 0.00 0.00 0:.00 0.00107.12 0.00 0.00 0.00 o.oU--u~o.oo 

. . 11 752 0.00 (l.00 0.00 0.00 0.00 0.00 o. ')0' 0.00 0.35 0.00 0.00 0.00 . __ . 
11 801 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.i)O 0.00 0.00 0.00 

12 2 ::l.00 O.CO 0.00 O.CO 0.00 O.O:J 0.02 0.00 ').00 0.00 o. 06 0.C5 
12 10 0.00 ').00 0.00 o.Co 0.10 O.CO 0.03 • 0.00 O.CO C.CO 0.00 0.00 

-----12 .11 0.00 ~.oa 0.00 0' .• Gu 0.00 0.00 C.OO O.O'er-J.OO 0.00 a ~ 03 0.00 
12 12 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.14 0.00 

- "---n--~8 
_ .. -

0.00 O-;lrou --O-;;·O 0 o • DlJ--v. 00 o.ou---o-;oo o.u~-o~ob 0.00 o ~"Co 0.12 
12 . 20 0.1)0 c.oo 0.00 n.oo 0.10 O.CO 0.10 0.00 0.00 0.00 - 0.00 c.OO 
1;5 22 (J.OO 0.00 (J. 00 o.co 0.07 e.oo 0.00 J.oo 0.00 o.co o. 00 0.00 
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0.00 o.oa 
0.00 0.00 
0.00 0.90 
2.40 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.0::1 
!j.OO 0.00 
o.JO 0.00 
0.02 . 0.00 

43.40 0.00 
0.00 0.00 

0.00 6.00 
0.00 0.00 
0.00 0.00 

u. \,IV · v.v..., -v.'\J" " '0'. u v '" -r:r .vv'· 'u.vu u.V\) . vo Ou V.u", 

0.00 0.00 0.00 0.00 0.00 0.00 0.00. (). 00 0.00 
UoU1+----U-;-OU--C. 00 0.00 0.00 lJ';"00 o. a a --uo'ur"-"O • 13 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.21 0.08 0.09 c.oo 0.06 0.00 0.04 o. 43 -' 0. 31 
0.00 0.20 0.86 0.00 0.00 0.46 0.00 0.03 1.90 
0.00 0.00 c.co O.CO ·b. Ou tlo00 0 '.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.0:3 
0.05 0.00 0.00 · 0.00 0.00 0.06 0.00 0.00 0-.12 
0.07 0.47 0.08 0.00 0.00 0.00 0.02 0.31 0.71 
1.33 0.00 0.00 L.OO 0.00 0.00 o.'JO 0.00 0.00 
0.00 0.00 0.00 0.03 0.00 0.00 0.00 O. 00 0.00 
0.00 o.oe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 · 0.00 0.00 0.00 0.00 O. 00 0.00 

IS. 76 0.00 0.00 0.00 14.38 o.Nr 0.00 18. 77 0.00 
0.00. 0.00 0.00 0.04' 0.00 0.00 ' 0.00 0.(10 0.00 

0.00 0.00 0.04 0.00 O.CO 0.00 0.00 O. 02 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.99 
o. 000-;-00 c.oo l.aA 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 ... 1. 82~ 0.01) 0.00 0.60 0.54 0.00 0.00 0.00 0.00 0.68 0.00 
I 14 1).1)(\ iJ.oo (1. ali 0.00 o.on 6.10 o.eo 5.99 o.no o.Co o. (io 5.!! I 

0.00 

14 
14 

- :-::.--.-" --"'- . -...,......1...,,5-i:=::;:;===-~,....,.--...:;:~::::::;~;=::;;::;;:;:;:::__rr_rfl',____r-.rrr-___,,_:~__.~or_"7>"1......___rI"":_I"I'T'i___r~·~~rrr_~ 
18 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.00 · 0.00 
22 0.00 0.00 o';vo 0.00 7.10 3.20 o.w-o.oo 0.00 0.00 a ;-UU--o • 00 

15 
. .... - ---. - .- - · --..,.1-.:5,-----;--.,..,----,-...."..~.".--rr::-rTr:"--r"\ 

15 22 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.07 c.OO 0.00 0.00 e.28 
....... - - ---.- ... - . T 

1 
I 

~-r05 O.M 0.00 u.oo 0.00 0.00 0.00 (Y.m; 0.00 o.w 0.00 n. ~(1.00 
<; I 107 0.00 0.00 0.00 O. 00450.00 0.00 0.00 0.00 0.00 0.00 b.oo 50.07 
5 1"19 0.00 o~oo 0.00 0.00· c.oo o.oc O.Jv !.J.vv v.vO G.oo O. 00 0.00 

( .. • . _ .. _ . .. ... - 5 1 
--~.~"5" 

201 
---.- .. 7(J4 

o.do 0.00 0.00 0.00 
otUo- 0.00 0.00 0.00 

2.90 6.66 0.00 0.38 2.53 2.29 3.46 0.92 
0.00 0.20 oiuo 0.1)0 1. 12 0.00 O. 3g-~25 

( 

{ 

( 

( 

'( 

( 

( 

( . 

. L 

, 
1 5 I 207 '- " . . --.-- "----rs- 208 

. 1 5 209 
.. -.- .. --------r 5 215 

5 343 1 
--- -'''- --''- .-1', --' 

15 
- - ·_- · .. ·- - ·----,1,...,5-

15 
15 
15 

... -._---_ .. _ . . ... ----'--~ 

0.1)0 0.00 0.00 
O-iOO ·0.00 . 0.00 
0.00 0.00 0.00 
o.aa 0.00 O.Ou 
0.00 0.00 0.00 

. -

(J.t.Jo 0.00 o.aa 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 o. 00' 0.83 
0.00 v.oo 0.01 
0.00 0.11 · 0.43 
0.00 0.04 C.OO 
0.00 301-9 10.15 

0.00 0.00 
0.00 0.01 
0.00 0.00 
0.00 c.oo 

. - - . ~---- . .. 

0.00 0.00 0.00 0.00 
", .00 0.00 000-0- 0.00 
0.00 0.00 0.45 O~15 
0.00 0.52 0.00 0.59 
0.00 0.00 4.19 1.83 

0 '.00 0.00 
o. crcr ' O .00 
0.; 00 0.00 
O. 00 0.00 
2. 04 0.19 
O.uo 0.00 
0.00 0.00 
o. m;-·o.oo . 
0.00 0.00 
0.00 53.2~ 
0.00 14.45 - _ .. _ - --_._ - ----

---.----.----------------~------~----------------~------------------------~ 
'-'- .. _ . .. _ ...... _ . . _-_.-.-_ ._--
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f A.ppendix .4 (con-tJ4) 
I . : ,.: '~ .. STN SPECIES i 

! 
.. _--,---

NO NO \ 1 2 :3 4 5 6 8 9 10 II 12 

100 2 

~ 100 14 
100 22 

0.06 · 0.35 0.00 0.10 0.00 0.00 
0.00 22·80 6010 0.00 4.70 0.00 
0.00 11.60 3.50 0.00 0.00 12.60 

0.00 0.70 
0.00 18.50 
0.0'0 0. 00 

0.00 0.00 O. 00 b.oo 
0.00 .0.00 0.60 . 0.00 
0.00 · 0.0-0 o. 00- 0.0-0--

I 100 29 
(: 100 101 
r 100 111 
I 100 114 

k 100 117 

11 
100 118 

'( 
100 120 
100 . 201 

, ~ 100 204 

':( 
100 209 
100 210 -- -- _·- ---- nro 282 

0.00 0.00 0.00 0.00 o.·oc 0.00 
0.00164.00123.40189.90 0.00 0.00 
0.00 1.40 9.90 14.10 1.50 0.00 
0.00 0.00 0.50 0.00 0.00 0.00 
0.00 0.00 0.10 0.00 . 0.00 0.00 
0-;00 0.00 0.00 0.00 0.00 0.00 
0.00 il.OO 0.00 0.0·0 0.00 0.00 
0.00 2.10 0.00 0.00 1.10 1.30 
0.00 1.00 0.50 .0.10 0.40 0.50 
0.00 . 0.70 1.80 0010 0.00 0.40 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o-;vo 0.00 0.00 0.00 

0. 00 0.00 
0.001!!0.?0 
1.50 5030 
0.00 0.00 
0'.00 0.00 
0.(10 0.00 
O.ClO 0.00 
0.00 0.00 
0.20 0.50 
0.00 1.60 
0.00 0.00 
0.00 0.00 

0.00 0.00 o. 00 C).oo 
0.00 0.00 0.00 o~oo--

0.00 2.70 2.20 0.00 
0.00 0.00 o. 00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 o. 00 0-;-0-0--
0.00 0.00 o. 00 0.00 

. 1.60 0.-90 0.00 o.o-a--
0.10 b.1O 0.30 0~00 
0.00 0.00 1030 0.00 
0.10 0.00 0.00 0.00 
0.00 0.00 0.00 0-;-0-0-, 

100 340 

k- .- ---.---- foo 342 , lOa 343 

0.00 0.00 1.00 0.00 0.00 0.00 
(').00 n.oo 0.00---0;-0-0 0.00 0.00 
0.1)0 0.00 0.00 0.00 0.00 0.00 

0.00 3.80 
0.00 0.00 
0.00 0.00 

0.00 0.00 0.00 0.00 
c.oo 0.00 o.M O. CiO 
0.00 0.00 0.00 0.00 

! 100 343 
j( 100 503 

100 .508 

0.00 0.00 O.Ou v.uO O.Ow C.Ou 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

0.00 o.Ou 
0.00 0.00 
0.00 0.00 

. 0.00 6.20 C. 00 0.00 
0.00 0.00 0.00 0.00 
0.00 o • a v-v.-oo---u • 0 0 

100 603 0.00 7.10 0.00 0.00 1.20 2.30 0.00 0.90 0.00 2.50 0.00 0.00 

{ . '-:· __ ·---wo· 604 . 
100 630 . 

:)000 0.00 o.JO \.J. OW 0.00 C.Cv 
0.00 0.00 0.00 0.00 0.00 28.50 

0.,,0 IoJ.Uv 
0.00 0.40 

C.lJv G.GI.I \oJ. Ou O.CO 
0.00 0.00 0.00 '0 .CO 

100 631 0.00 0.00 0.00 0.00 0.00 0.00 C.oo 0.05 0.00 0.00 o. 00 . 0.00 

( 

, 
( 
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A"p~ndix S. S x N matrix and biomass .(iums intluding mollust sh~ll) fox 19ZZ 
ST\I S~EC:I~S 
r~() r~o 1 Z ~ ... !5 6 ., 8 ~ 10 11 12 

¢ tor ~o 0 0 0 1 0 0 .C' 0 0 0 0 
4 18 0 0 0 0 0 0 1 0 1 0 0 0 
4 21 0 0 0 0 0 0 0 0 1 e 0 0 
4 ~4 0 0 0 0 0 0 ~ 0 0 0 0 0 

1 4 2'5 () 0 0 0 1 0 1 (.\ 0 0 0 () 

·· 4·· ?7 0 0 0 0 0 0 1 0 0 0 ·0 o. 
¢ 100 0 0 0 0 0 0 20 :2 e e 0 0 

] 4 101 0 0 0 0 0 0 0 2 0 0 0 0 
--zt 1 () 2 0 0 0 0 0 L> Z 1 0 0 0 0 

I. 10'1 0 0 0 0 , 0 2 0 0 4 (} 0 0 

~ 
----,--_ .. _.-. -------~. 105 e 0 0 0 0 0 2 1 e 0 0 0 

~ 
I, 108 0 0 0 0 1 0 0 0 0 0 0 0 
4 111 0 0 0 0 5 1 A 2 ., 0 0 0 
4 112 e- o 0 0 2 0 14 0 3 0 0 0 

- - -- -.------- -4---tl 3 0 0 0 0 0 0 2 0 0 0 0 0 

I 4 114 0 .0 0 0 5 3 7 8 19 0 0 0 

Ir 
~ 115 0 (i 0 () () 0 z 0 1 0 0 0 

I, 116 0 0 0 0 1 0 0 4 0 0 0 0 
l; l1fJ 0 0 0 0 0 1 e e 0 e 0 0 

~ 
4 203 0 0 0 0 6 3 1 0 0 0 0 0 

_._.- .. ------~ 215 0 0 t) 0 1. 0 " 0 0 0 0 0 
4 21R 0 0 0 0 0 0 0 0 1 0 0 0 

Jd 
... 265 0 0 0 0 3 e e c 0 0 0 (T---

· 4 269 0 0 0 0 · 0 0 1 1 0 0 0 0 
) ... 2~ 1· . 0 0 0 0 ~ 3 3 0 0 0 0 0 
r .--
l 4 28? 0 0 0 0 6 3 . 6 0 1 0 0 0 

--_ ... - 4 340 0 0 0 o· 0 z 0 0 0 0 0 O· 
i 4 · 345 . 0 0 0 0 2 0 0 0 0 0 0 0 
I ' . 
:< 4 ~46 o . 0 0 0 0 0 0 0 1 0 0 0---
I I, '351 0 0 0 0 0 0 1 0 0 0 0 0 

4 _, ~.'I . 0 0 0 0 0 0 1 0 0 0 0 0 

( 4 35·7 : 0 . (J 0 0 0 0 1 0 0 0 0 0 
1+ 5"~ 0 0 " 0 1 0 1 0 0 e 0 0 
·4 508 0 0 0 0 3 1 3 9 6 0 0 0 

( --.-.- 4 6~ 0 0 0 0 0 1 6 0 0 6 6 O· 
i 4 753 0 0 0 0 0 3 0 0 0 0 0 0 
t .. _--_ .. q: 8tH " e 0 0 0 0 % I 1 e e e o. I 

I, 871 0 0 0 0 2 0 0 0 d 0 0 0 fl 
i 

... --t; 27 0 0 0 0 (J 0 . Z - 0 0 () 0 0 

if 6 100 0 0 0 0 1 3 7 3 1 0 0 0 _ . . .. _--- _._- . 
f) 101 0 0 () 0 tJ ij 14 II 0 0 0 0 
6 103 0 0 0 0 0 1 1 1 0 0 0 0 

if 
. -- - ---_. __ . 

6 III 0 0 0 0 0 0 2 1 0 0 0 0 
6 114 0 0 0 0 0 1 6 0 1 0 0 0 
6 II, 0 0 0 0 (j . 9 48 3.: ! 0 0 0 

,{ 6 12 ? 0 0 0 0 0 17 36 28 0 0 0 0 
.---. - '~-'--'--'-'- 0 20r- 0 0 0 0 0 0 0 0 1 0 0 0 

6 203 0 0 0 0 1 0 1 O . 3 0 0 0 

.( . 
- ... --:. -- --------'c · 215 () () () 0 () 0 0 1 0 0 0 0 .. 273 0 0 0 0 0 0 0 4 0 0 0 0 

b 274 0 0 0 ~ 0 0 0 Z 0 0 6 b 
( 6 275 0 0 0 0 0 0 0 1 0 0 0 0 

-_._----- --_.- & 216 0 0 0 0 (j 3 0 () 0 0 0 0 
6 ;>Al 0 0 0 0 2 6 5 · 1 1 0 0 0 

( . 
-- . ~ _. -- ----- - ··:-6 282 0 0 0 c 1 1 3 1 3 C 0 0 

6 283 0- 0 0 0 1 0 0 0 0 0 0 0 .----_._ -

I 
. . _-- - .. _. 

( .. 
r . 

I 
I , 
I 
i 
i 
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Ap.p~ndix S Ccont'd) 
STN SPE C IES 

r ------ /10 flO 1 2 3 4 ~ 6 '1 e 9 10 11 12 ., 
b tlr:r - O. 0 0 0 0 eJ 0 4 0 0 0 0 

r 6 353 0 0 0 0 0 0 0 1 0 0 0 0 
6 357 0 O. 0 0 0 , ." 2 0 0 0 0 
6 450 0 0 0 0 0 0 0 0 1 0 0 0 

( 
_. 

6 506 0 0 0 0 0 1 0 3 1 0 0 0 
f> 508 0 O · 0 0 0 0 0 1 1 0 0 0 
6 604 0 0 0 0 0 1 0 0 " 0 0 0 

(. 6 872 0 0 0 0 1 2 0 0 1 0 Q 0 .. '. 10 0 0 ~ 0 0 tl 1 0 0 0 0 

f 8 14 0 . 0 0 0 2 0 2 C 0 0 0 0 
f' 11\ '0 0 0 0 1 0 2 . 0 II 0 0 0 
8 103 0 0 0 0 1 0 0 0 0 0 0 0 

( e 11"- =-0 0 0 e 0 0 0 0 4 0 0 0 

I 
8 118 0 0 0 0 1 19 9 3 41 0 0 0 
~ ze 1 0 0 0 0 1 , 0 ~ l4 0 0 0 

« ~ 203 0 0 0 0 1 0 0 () 1 0 0 0 
f': :'04 0 0 0 e 18 2 z8 8 8 e 0 0 
9 343 0 0 0 0 0 0 0 0 1 0 0 0 

f 8 508 0 e e e e e 0 z 0 0 e 0 ... 
"l 872 0 0 0 0 0 1 0 1 o · 0 0 0 

9 1e 0 0 0 0 ql 1 0 Z 4 0 0 0 

( ' 9 10 4 0 0 0 0 0 1 0 0 0 0 0 0 
._-:..... .. 

9 11'1 0 0 0 0 0 0 0 ~ 1;3 0 0 0 
9 118 0 0 0 0 0 0 1 38 66 0 0 0 

( 
---- .. .. _ - ----_. 9 201 0 0 0 0 6 9 2 7 5 0 0 a 

q 202 0 0 0 0 0 0 1 0 0 0 0 0 
9 203 .0 0 0 0 0 0 0 0 1 0 0 g I « 9 204 0 0 0 0 8 4 0 1 0 0 0 
~ .215 0 0 0 0 0 0 0 1 0 0 0 -0--
9 215 0 0 0 0 0 0 0 0 3 0 0 0 ) 

( 
.-. .. . _.----'---'-~----'g-- 34 . ~ 0 0 0 0 0 1 I 0 0 0 0 0 

I 9 503 0 0 ' 0 0 0 0 0 0 1 0 0 '0 
-- '-" 9 !HZ 0 0 0 0 0 0 0 0 1 0 0 0 

..... 
H' . 10 0 0 0 0 0 0 1-B" 4 Z 0 0 0 

.( 10 : '13 0 0 0 0 0 0 1 0 0 0 0 ci 
q- .--- - -----11) 14 0 0 0 e 0 0 9 2 4 0 0 0 

~() 18 0 0 0 0 0 . 0 3 3 0 0 0 0 
( "~ - -- '-- - - '---------'- 10 ' 2r 0 0 0 0 0 e 0 1 0 0 0 0 

10 30 0 0 0 0 0 0 0 0 2 0 0 ' 0 
li'l 10 10 e e 0 e 0 e e 0 1 e 0 0 

(, 10 107 0 0 0 0 2 0 0 0 3 0 0 0 
-·-;-·-·------~tT8 0 0 0 0 0 0 1 0 0 0 0 0 

10 201 . 0 0 0 0 2 0 5 0 0 0 0 0 

(: - - - ~.----- -- - 10 2'tT1 0 0 0 0 0 0 0 2 9 0 0 0 
. 10 202 0 0 0 . 0 0 0 1 1 2 0 0 0 

10 '-04 0 0 0 0 0 -- 0 0 1 . 1 0 0 0 

r( 
10 209 0 0 0 0 0 0 0 1 0 0 0 .0 

--- -1~:zcrr- 0 0 0 9 e 0 0 e 1 0 0 0 
1() 340 0 0 0 0 0 0 1. 0 0 0 0 0 

( . ~-----------tO~-l 0 0 0 0 0 0 0 1 0 e 0 0 
10 357 0 0 0 0 1 0 0 0 0 0 0 0 
10 87 0 0 e 0 e 0 0 0 e 1 e 9 e 

I( --. ~---------.--

( ---.----

( . 
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r Appendix 5 Ccont'd) 
ST"I SPECIES 

NO 2 3 4 5 6 7 8 9 10 II 12 

0 1 a a 
0 0 
0 u 

6 
0 

r 0 
0 11 22 0 0 0 u (J 2 0 
b 0 0 0 

0 u 0 0 { 
il 111 0 0 0 0 0 1 0 

--7-. -.-, -------J'~1~--~1~1~2------------,r---~0r---~----~0~--~r----nO--~!~O~--~lr---~O~.· --~u~~~.---~~-

( 

( 

( 

I 

i( 

( 

i( 
I 

( 

0 0 , · 11 114 0 0 2 O · 4 0 0 
0 0 1 I 114 o · 0 0 . C02 C 
0 0 11 115 0 0 1 0 31 19 0 

It 11K 0 0 - 0 0 0 I 0 0 0 0 
.- .. 11 - 201 0 0 0 0 1 14 0 0 0 2 

11 203 ,0' 0 0 0 1 2 3 7 3 0 
11 · 215 0 0 0 0 6 0 0 0 0 0 . 
1l 265 Jl a 0 0 U 1 0 0 0 u 

11 273 0 0 0 0 0 0 0 C 3 0 
- 11 274 0 0 0 0 1 3 0 0 1 e 

11 275 0 0 0 0 0 0 0 1 0 C 
11 216 0 0 0 0 0 1 0 C 0 0 
11 282 0 · 0 {) 0 0 1 0 0 1 0 
11 340 0 0 0 0 c 0 0 Z 1 0 
11 346 0 0 0 0 0 1 0 C 0 0 
11 35 , 0 0 () 0 33 19 a 12 8 0 
11 503 0 0 0 0 1 0 0 0 c c 

-- II 505 0 0 0 0 2 0 0 0 0 0 
11 506 . 0 0 0 0 1 1 0 0 0 0 
11 50"! U a a a . () a a 0 . 2 0 
11 508 0 0 0 0 1 0 0 0 0 0 

_ .- -- II 603 0 0 0 0 0 27 0 32 22 C 
11 630 0 0 0 0 0 1 0 0 0 0 

~. - .--- .------.-..• -
11 go .! 0 U U u , o 

o 1.1 871 0 0 0 0 
o . Gi 0 

a 0 a 
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0 0 
0 0 0 o 
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.U 
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14 
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Appendix 5 (cant'd) 
SPECIES 

t~o 

18 
21 

27 
100 
101 
lCl2 
103 
105 

111 
112 
113 
114 
115 

'1 

e.ee o.oe 
0.00 0.00 
o.uo o.ct') 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1).00 0.1'0 
O.DI) 0.00 
0.00 0.00 
0.00 .u.oo 
~.oo 0 .. 00 
0.00' 0")0 
e.oo (l.CH) 
0.00- 0.00 

:1.00 1. no 
o. a e ' .0. () a 

/; ., e 10 11 12 

e.BO o.oe o.e~ G.BO 0,90 o.soe.oo 0.00 0.00 e.oo 
0.00 0.00 0.00 o.bo 0.06 O,OC 0.06 0.00 0.00 ' 0. 0 0 
O. I) 0 f) • 00 ell e 0 . o. ceo. 00 o. : 0 O. :11 o. 00 o • . J 0 o. 0 Cl . 
0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 o.no 0.00 
0.00 (').00 0.40 0.00 O~ZI; c.~O 0.00 0.00 o.eo o.oe 
0.00 0.00 0.00 C.CO 0.02 0.00 0.00 0.00 o.co 0.00 
o.e ~ ~.eo o.oe o.eo O.le 0.e5 O. wCl o.oe 0.00 ~.oo 
o.no n.oo O.OOO~OO b.ca 0.03 0.00 0.00 0.00 0.00 
0.60 0.00 o.eo 0.00 ' O.~l o.ze 0.006.00 0.00 0.03 
0.00 0.00 ' CI.Ou 0.34 0.00 0.00 0.50 u.00 u. GO' 0 .00 
0.00 0.00 B.~O o.eo e.o~ 0.35 o.oe 0.00 o.eo 0.00 
0.0:) 0.00 0.13 o.eo o.eo . 0.00 0.00 c.OO 0 .00 0. 0 0 
0.00 o.eo 2,e~ 0.10 1.Cl 0.'6 0.'1 o.oe Oieo o.oe 
0.00 0.00 0.26 0.00 1.80 0.00 0.32 0.00 o.eo 0.00 
O.ClO 0.00 Cl.ee ~.oo 1.31 0.00 0.00 o.oe 0.00 0.00 
D.o o 0.00 4.8? 5.63 20.e9 25.61 15.27 0.00 0.00 o.CO 
0.0G o.CO OIUU c.OC o,o~ 0.60 o.Oz 0100 0.00 0.00 

ll6 0.00 0.00 0.00 C.co 0.24 0.00 0.00 0.18 ' 0.00 0.0 0 0.00 0 .00 
I 4 11~ 5.l')e ~, ,"e e .• oo e.oo c.oa [,.(,3 9.50 (jise e.~c (hCC e.f.c O.O!) 
~ 4 20~ 0.00 n.oo 0.00 O~oo 1.82 .0.400.02 0. 00 0.00 o.CO 0.00 0.00 r 4~--~~~. 1~5~· --------~o •• ~0~,r-~0~·.~0~o~~O~.~O~,~o--~e,."o~o~~Oh.n4~c~-€e,.~o~c~·--eO~.~O~Jr-~O~r,~etG--~c~.~9~e~. --~or..rte~OT-~O&r.fe~c~~.,~o~0r----
~4 218 G.OO 0.00 O.JO O.V() U.Oc, o.eo o.ou · C.() C; 0.40 O.GO · v.ao 0.00 
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Appendix: 5 (cont'd) 
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Appendix 

SPECIES 
.NO 

. 1 I 
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5 (cont'd) 
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Appendix 6. List of species names not found in 

Wi1dish and Phillips (1974). 

030 Lora biaari·nata 

031 Nuaella lapillus . 

124 Mulina lateralis 

125 Pitar morrhuana 

420 Harpaatiaus uniremi.s 

430 f3alanus arenatus 

512 Gammarus muaronatus 

580 Diastylis goodsiri · 

60S Cuaumaria frondosa 

651 Asterias vulgaris 

753 Me tridium seni l .e 

802 Unidentified Sipuncu1a 



Appendix 7A. Speci~s and dominance diversity data for 
1970-1971 in L'Etang Inlet. 

Station D Bar H H Max H/Max DSQ VARDSP DELTA EVDELTA 
, 

is 2.94 1. 90 2.76 0.69 0.80 .0004 0.55 0.71 
14 3.66 2.42 3.60 0.67 0.82 .0002 0.58 0.68 
13 3.87 .' 2.55 3.71 0.69 . 0.89 .0001 0.66 0.77 
12 3.45 2.25 3.96 0.57 . 0.77 .0002 0.52 0.59 
11 3.76 2.52 3.44 0.73 0.89 .0000 0.67 0.80 
10 3.91 2.50 3.46 0.72 0.88 .0002 0.64 0.76 

9 2.31 1. 53 2.47 0.62 0.77 .0001 0.51 ' 0.71 
8 2.43 1. 62 3.12 0.52 0.69 .0003 0.44 0.55 
6 4.24 2.80 3.47 0.81 . 0.92 .0001 0.71 0.84 
4 3.90 2.60 3.81 0.68 0.87 .0001 0.63 0.73 

Appendix 7B. Species and dominance diversity data for 
• 1972 in L'Etang Inlet. 

15 2.S5 1. 61 2.12 0.76 0.76 . .0014 0.50 0.73 
.. 11 3.29 2.14 3.18 0.67 0.84 .0001 0.60 0.73 

10 3.21 1. 99 2.59 0.77 0.86 .0003 0.61 0~80 

9 2.06 1. 33 2.35 0.57 0.63 . .0013 0.39 0.55 

8 2.26 1. 48 2.36 0.63 0.73 . . -0003 0.48 0.67 

6 3.22 2.11 3.05 0.69 0.82 .0002 0,.58 0.72 

4 4.17 2.66 3.34 0.80 0.92 .0001 0.71 0.84 

N.B. The computer abbreviations are given fully in Mawson 
& Godfrey 1971. 
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