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Appendix t a b l e  of c o n t e n t s  
1. G e n e r a l -  

1 L i s t  of sites v i s i t ed  
2 Algae/Rock d e f  h i t i o n s  
3 Number of sampl.es e a c h  MVD & site 

3 

4 

4 
5 
6 
7 
8 
9 
10 
11 
1 2  
13  
1 4  
15 
1 6  
17  
1 8  

20 
19  

2 1  
22  
23 
2 4  
25 

2 .  Environment 
90- 1 a l l  sites and  MVD 
90-2 a l l  sites and MVD 
91- 1 a l l  sites and MVD 
91-2 a l l  sites and MVD 
90-1 a l l  sites, MVD combined 
90-2 a l l  sites, MVD combined 
91- 1 a l l  sites, MVD combined 
91-2 a l l  sites, MVD combined 
90-1 e a c h  h a b i t a t  & MVD o i l  sites 
90-2 e a c h  h a b i t a t  & MVD o i l  sites 
91-1 e a c h  h a b i t a t  & MVD o i l  sites 
91-2 e a c h  h a b i t : a t  & MVD o i l  sites 
90-1 e a c h  h a b i t a t  & MVD c t l  sites 
90-2 e a c h  h a b i t a t  & MVD c t l  sites 
91- 1 e a c h  h a b i t . a t  & MVD c t l  sites 
91-2 e a c h  h a b i t a t  & MVD c t l  sites 
90-1 e a c h  h a b i t a t  & MVD o i l & c t l  si tes 
90-2 e a c h  h a b i t a t  & MVD o i l & c t l  sites 
91-1 e a c h  hab i t : a t  & MVD o i l & c t l  sites 
91-2 e a c h  h a b i t a t  & MVD o i l & c t l  sites 
Habitat by oil/ 'ctl  MVD 2 , 3 , 4  combined 
H a b i t a t  by o i l / ' c t l  combine year,visit,MVD 

Abundance - All F i s h  
26 1990 e a c h  s i te ,  MVD 2 , 3 , 4  combined 
27 1991  e a c h  s i te ,  MVD 2 , 3 , 4  combined 
28 90-1 e a c h  s i te  and MVD 
29 90-2 e a c h  site and MVD 
30 91-1 e a c h  site and MVD 
3 1  91-2 e a c h  site and MVD 
32 Each MVD, s i tes combined 9 0 , 9 1  

Biomass - A l l  F i s h  
33 1990 e a c h  s i t e ,  MVD 2 , 3 , 4  combined 
34 1991  e a c h  s i t e ,  MVD 2 , 3 , 4  combined 
35  90-1 e a c h  s i te  and MVD 
36 90-2 e a c h  s i te  and  MVD 
37 91-1 e a c h  site and MVD 
38 91-2 e a c h  site and  MVD 
39 Each MVD, sites; combined 9 0 , 9 1  



5 

6 

7 

8 

Percent Fish Found 
40 For each MVD, visit and year with Wilcoxon 
41 For each MVD, visit, year and habitat 
42 For each MVD, visit, year, habitat by oil/ctl 
43 For each MVD, year, habitat 
44 For each MVD, v.isit, year, habitat by oil/ctl 

Fish Sampled Both Years (n=lO) 
45 Abundance each habitat and visit 
46 Biomass each habitat and visit 
47 Wilcoxon abundance each habitat 
48 Wilcoxon biomaszs each habitat 
49 ANOVA abundance 
50 ANOVA biomass 
51 Logistic 1990 
52 Logistic 1991 

Habitat Analysis 
53 Stepwise regreslsion for 1990 MVD 2 abundance 
54 Stepwise regreslsion for 1990 MVD 3 abundance 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

Stehwise regreslsion for 1990 MVD 4 abundance 
Stepwise regreslsion for 1991 MVD 2 abundance 
Stepwise regreslsion for 1991 MVD 3 abundance 
Stepwise regreslsion for 1991 MVD 4 abundance 
Stepwise regreslsion for 1990 MVD 2,3,4 abund 
Stepwise regreslsion f o r  1991 MVD 2,3,4 abund 
Stepwise regreslsion with bootstrap 1990 bio 
Stepwise regresision with bootstrap 1991 bio 
Logistic 1990 aibundance with bootstrap 
Logistic 1991 aibundance with bootstrap 
Probability of (detection based on logistic 

Statistics 
66 ANOVA abundance 
67 ANOVA biomass 
68 Fishers Randomization abundance 
69 Fishers Randomization biomass 
70 Fishers Randomization mat covariate 
71 Fishers Randomization moss covariate 
72 Shannon-Weinner diversity 1990-1991 
73 Shannon-Weinner for visit, habitat and year 
74 Wilcoxon abund son MVD, visit, habitat, year 
75 Wilcoxon bio on MVD, visit, habitat, year 
76 Shannon-Weinner 90-1 species 3 times 
77 Shannon-Weinner 90-2 species 3 times 
78 Shannon-Weinner 91-1 species 3 times 
79 Shannon-Weinner 91-2 species 3 times 



9 

10 

11 

1 2  

1 3  

1 4  

15 

Abundance 
80 1990 
8 1  1991 
82 90-1 
83 90-2 
84 91-1 
85 91-2 
86 Each 

- Anovlarchus uuruurescens  
each site, MVD 2 ,3 ,4  combined 
each  site, MVD 2 ,3 ,4  combined 
each  site and MVD 
each  s i te  and MVD 
each s i t e  and MVD 
each s i t e  and MVD 
MVD, sites combined 90 ,91  

Biomass - Anoularchus vurvurescens 
87 1990 each site,.  MVD 2.3.4 combined 
88 1991 each site,,  MVD 2 ,3 ,4  combined 
89 90-1 each site and MVD 
90 90-2 each  site and MVD 
9 1  91-1 each  s i te  and MVD 
92 91-2 each s i te  and MVD 
93 Each MVD, s i tes combined 90 ,91  
9 4  Biomass a t  MVD 2 , 3 , 4  where found 

H a b i t a t  Ana lys i s  - Iinovlarchus vuruurescens 
95 Stepwise  r e g r e s s i o n  w i t h  b o o t s t r a p  1990 b i o  
96 Stepwise  r e g r e s s i o n  w i t h  b o o t s t r a p  1991 b i o  

Pe rcen t  F i s h  Found .- Anoularchus uurvurescens  
97 For each MVD, visit and year w i t h  Wilcoxon 
98 For each  MVD, visit, year and h a b i t a t  
99 For each MVD, v i s i t ,  y e a r ,  h a b i t a t  by o i l / c t l  
100 For each MVD, y e a r ,  h a b i t a t  
101  For each MVD, visit, year, h a b i t a t  by o i l / c t l  

.~ 

Miscel laneous - Amplarchus  Durvurescens 
1 0 2  Mean waht MVD :2,3,4 where AP e x i s t s  ~~~ 

103 Mean wght, eacll.MVD, h a b i t a t , v i s i t  
104 Mean wght, each SEX, MVD, h a b i t a t ,  Visit 
105 Mean l e n g t h  each MVD, h a b i t a t  
106 Mean l eng th  each sex, MVD, h a b i t a t  
107 Mean s i z e  MVD, h a b i t a t ,  v i s i t  
108 Mean s i z e  MVD, h a b i t a t ,  v i s i t  where e x i s t s  

S t a t i s t i c s  - Anov1a:rchus vurvurescens 
109 Wilcoxon abund on MVD, v i s i t ,  h a b i t a t ,  yea r  
110 Wilcoxon b i o  om MVD, v i s i t ,  h a b i t a t ,  yea r  

4 s i z e  classes - m m l a r c h u s  uurvurescens  
111 Abund a t  each IWD and h a b i t a t  
1 1 2  Abund a t  each IWD, h a b i t a t ,  year 
113 Abund a t  each IWD, h a b i t a t ,  year and v i s i t  



16 

17 

18 

19 

20 

21 

Abundance - Pho l i s  I . a e t a  
114 1990 each site,. MVD 2,3,4 combined 
115 1991 each site,,  MVD 2,3,4 combined 
116 90-1 each site and MVD 
117 90-2 each site and MVD 
118 91-1 each site and MVD 
119 91-2 each s i te  and MVD 
120 Each MVD, sites combined 90,91 
121 Abund each h a b i t a t  and v i s i t  

B i o m a s s  - Pho l i s  1- 
122 1990 each site,,  MVD 2,3,4 combined 
123 1991 each site,. MVD 2,3,4 combined 
124 90-1 each site and MVD 
125 90-2 each site and MVD 
126 91-1 each site and MVD 
127 91-2 each site and MVD 
128 Each MVD, s i tes combined 90,91 
129 Bio each h a b i t a t  and v i s i t  

Percent  F i s h  Found -- Phol i s  l a e t a  
130 For each MVD, v i s i t  and year  w i t h  Wilcoxon 
131 For each MVD, v i s i t ,  year and h a b i t a t  
132 For each MVD, v i s i t ,  year ,  h a b i t a t  by o i l / c t l  
133 For each MVD, year ,  h a b i t a t  
134 For each MVD, v i s i t ,  year ,  h a b i t a t  by o i l / c t l  

S t a t i s t i c s  - Pho l i s  l a e t a  
135 Wilcox abund by v i s i t ,  h a b i t a t ,  yea r  
136 Wilcoxon abund on MVD, v i s i t ,  h a b i t a t ,  yea r  
137 Wilcoxon bio  by v i s i t ,  h a b i t a t ,  yea r  
138 Wilcoxon b i o  on MVD, v i s i t ,  h a b i t a t ,  yea r  

Habi ta t  a n a l y s i s  - j?hol is  l a e t a  
139 Stepwise r eg res s ion  
140 Stepwise regress ion  
141 L o g i s t i c  1990 abundance 
142 Logi s t i c  1991 abundance 

Abundance - Xiuh i s t e r  atrouurDureus 
143 1990 each site,,  MVD 2,3,4 combined 
144 1991 each site,,  MVD 2,3,4 combined 
145 90-1 each s i te  and MVD 
146 90-2 each s i te  and MVD 
147 91-1 each s i te  and MVD 
148 91-2 each s i te  and MVD 
149 Each MVD, site:; combined 90,91 
150 Abund each h a b i t a t  and v i s i t  



22 

23 

24 

25 

26 

27 

Biomass - XiDhiSter atroDuroureus 
151 1990 each site, MVD 2,3,4 combined 
152 1991 each site, MVD 2,3,4 combined 
153 90-1 each site and MVD 
154 90-2 each site and MVD 
155 91-1 each site and MVD 
156 91-2 each site and MVD 
157 Each MVD, sites combined 90,91 
158 Bio each habitat and visit 

Percent Fish Found - XiDhiSter atroDurDureus 
159 For each MVD, visit and year with Wilcoxon 
160 For each MVD, visit, year and habitat 
161 For each MVD, visit, year, habitat by oil/ctl 
162 For each MVD, year, habitat 
163 For each MVD, visit, year, habitat by Oil/Ctl 

statistics - XiDhiSter atroourDureus 
164 Wilcox abund for sites both years n=ll 
165 Wilcox bio for sites both years n=ll 
166 Wilcox abund by visit, habitat, year 
167 Wilcox bio by visit, habitat, year 
168 Wilcoxon abund on MVD, visit, habitat, year 
169 Wilcoxon bio by visit, habitat, year 

Habitat analysis - XiDhiSter atroDurDureus 
170 Stepwise regression 
171 Logistic 1990 abundance 
172 Logistic 1991 abundance 

Abundance - Phvtichthvs chirus 
173 1990 each site, MVD 2,3,4 combined 
174 1991 each site, MVD 2,3,4 combined 
175 90-1 each site and MVD 
176 90-2 each site and MVD 
177 91-1 each site and MVD 
178 91-2 each site and MVD 
179 Each MVD, sites combined 90,91 
180 Abund each habitat and visit 

Biomass - Phvtichthvs chirus 
181 1990 each site, MVD 2,3,4 combined 
182 1991 each site, MVD 2,3,4 combined 
183 90-1 each site and MVD 
184 90-2 each site and MVD 
185 91-1 each site and MVD 
186 91-2 each site and MVD 
187 Each MVD, sites combined 90,91 
188 Bio each habitat and visit 



2 8  

29 

30 

3 1  

Percent  F ish  Found - Phvtichthvs c h i r u s  
189 For each MVD, v i s i t  and yea r  
190 For each MVD, v i s i t  and yea r  
1 9 1  For each MVD, v i s i t ,  yea r  and hab i t a t  
192  For each MVD, v i s i t ,  yea r ,  habitat  by o i l / c t l  

Statistics - Phvtichthvs c h i r u s  
193 Wilcox abund by v i s i t ,  habitat ,  yea r  
194  Wilcox b i o  by v i s i t ,  habi tat ,  yea r  
195 Wilcoxon abund on MVD, v i s i t ,  h a b i t a t ,  yea r  
196 Wilcoxon b i o  on MVD, v i s i t ,  hab i ta t ,  yea r  

L i D a r i s  SD. 
197 Abundance 1990 Each s i te  
198 Abundance 1991 each s i t e  
199 Biomass 1990 each s i te  
200 B i o m a s s  1991 each s i te  
2 0 1  Abundance by hab i t a t  
202 Biomass by habitat  

Ol iaoco t tus  maculosus 
203 Abundance 1990 each site 
204 Abundance 1991 each site 
205  Biomass 1990 each site 
206 Biomass 1991 each site 
207 Abundance by habi ta t  
208 Biomass by habi ta t  



Table E-1. List of sites visited during 1990 and 1991. There were 
sites visited both years ( n=l:l ) and all sites visited ( n=18 ) .  

All Both 1990 1991 
Sites Years site Type Visit 1 visit 2 visit 1 Visit 2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

4825c 
1424 
453c 
453 
601c 
601 
598c 
598 
1522c 
1522 

1383c 

506c 

1598c 

846c 

1650c 

1580 

506 

1598 

846 

1650 
1171C 
1171 
1627c 
1627 

Sheletered Rocky Sites 

Oil 
Control * 
Control * * 
Oil * * 
Control * * 
Oil * * 
Control * 
oil * 
Control * * 
Oil * * 

Coarse Textured Sites 

Oil 
Control * * 
Control * * 
Oil * * 
Control * * 
oil * * 
oil 
Control * 

Oil 
Control * 
Control * * 
oil * * 
Control * * 
Oil * * 

* 
* 
* 

* 
* 

* * 

* 
* 
* 

* * 

19c 
19 

Control * 
Oil * 

4537c Control * 
979 Oil * 
1642c Control * 
833 Oil 
1642c Control * 
232 Oil * 
2937c Control * 
305 Oil * 

Exposed Roc!ky Sites 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

2397c Control * 
208/209 Oil * * 

Sheltered E:stuary Sites * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* * 
* * 
* * 
* * 
* * 
* * 
* * 

* * 
* * 

1 



Table E-2. Definition of habitat variables by organic and 
inorganic cover classificationm. 

Inorganic Cover Classifications 

Silt/Clay/Mud ( < 0.1 mm.) Cobble ( 75-200 mm. ) 
Sand ( 0.1-1 mm.) 
Fine gravel ( 1-5 mm. ) 

Small boulder ( 200 mm. - 40cm.) 
Large boulder ( > 40 cm. ) 

Coarse gravel ( 5-75 mm. ) Bedrock 

organic Cover Clasifications 

Mat - A single species, ox combination of other types as long 
as the dominant types are mat. Most effective at water retention. 
Seals in lots of moisture. 

Acrosiphonia/Cladophora 
Enteromorpha sp. 
Iridaea sp. 

Pilayella sp. 
Porphyra sp. 
Ulva/Monostroma 

Kelp - These are seldom in a MVD, and if they are they tend to be 
in MVD 5 and the bottoms of MVD 4. Normally found in standing 
water. 

Agarum cribosum 
Alaria sp. 

Laminaria sp. 
Phyllospadix/Zostra 

Moss - Luxurious in growth, but these don't seal. They are not 
very effective in water retent.ion. 

Bangia sp. Odonthalia floccosa 

Neoptilota asplenioides 
Cystoseira geminata Phycodrys riggi 

Neorhodemela/Rhodemela Ptilota sp. 
Polysiphonia/Pterosiphonia 

String - Stringy or short and doesn't cover any large area. Least 
effective for water retention. 

Desmarestia sp. 
Dictyosiphon sp. 
Endocladia muricata 

Gloiopeltus furcata 
Myelophycus/Scytosiphon 

Bulk - Lots of it, but it doesn't seal. It tends to be in the 
upper quadrats and to dry out. Not the most effective, but not the 
least. 

Constantinia sp. 
coralline (articulate/crustose) Palmaria sp. 

Leathesia difformis 

Devaleraea/Halosaccion Ralfsia fungiformis 
Fucus gardneri Soranthera ulroidea 

2 



T a b l e  E-3. The  number of sa:mples taken fo r  each MVD and the  
t o t a l ( t t 1 )  number of samples taken f o r  each s i te  during each v i s i t  
i n  1990 and 1991. The first of each site pair is the c o n t r o l  site. 

1990  1 9 9 1  

site V i s i t  1 V i s i t .  2 V i s i t  1 V i s i t  2 
Pair 1 2  3 4 5 t t l 1 2  3 4 5 t t l 1 2  3 4 5 t t l 1 2  3 4 5 t t l  

4825C 
1424 
453c 
453 
601C 
601 
598C 
598 
1522C 
1522 

1383C 

506C 
1580 

506  
1598C 

846C 
1598  

846  
1650C 
1650  
1171C 
1171 
1627C 
1627 

6 5 5 1  
Sheltered Rock:y S i t  

1 7 6 6 5  17 
6 6 6 4  2 2 6 5 3  1 4  
6 6 6 5 1  

1 9 6 6 6  18 6 6 6 1  
2 4 6 6 6 3  2 1  

2 0 6 6 5  17  6 6 6 2  
1 8 6 6 4 1  15 6 6 6  

2 3 6 6 5 1  18 6 6 6 4 1  
6 6 6 1  1 9 6 6 6 3  
4 4 4  

2 1  
1 2 5 5 5  

5 5 4  1 4 6 6 6 4 1  23 
15 

6 6 6 5 3  26  
Coarse 

6 6 6 5 2  2 5  
6 6 5 3  20 
2 2 2 2  
5 5 3  

8 
13 

5 5 5 5 1  2 1  
6 6 6 1  1 9  
6 6 4 2 2  20 
6 6 6 3  
6 6 6 4 4  26  

2 1  

6 6 6 3 2  23 
6 6 6 5 1  24 
6 6 6 6 3  27 
6 6 6 4 2  24 

1 9 c  6 6 6  
1 9  6 6 2  
4537C 6 6 5 
979 6 6 6  
1642C 6 6 6 
833 2 3 3  
1642C 6 6 6 
232 
2937C 4 4 4 

2 2 1  

305 6 6 6  

Exposed 
3 2 1  

1 4  
1 18 
5 1 24 
5 3 26  
2 11 
5 3 26  

5 

4 
3 1 1 6  

22 

Texturedl  Sites 
6 6 5 5 3  2 5  
6 6 6 4  22 
6 6 6 1  19 
3 3 2 1  
5 5 5 5  

9 

5 5 5 5 3  23 
20 

6 6 6 3  2 1  
6 6 6 4  22 

6 6 6 6 2  26  
6 6 6 5 1  24 
6 6 6 3 1  22 
6 6 5 3  20 
6 6 6 3  2 1  

Rocky 
5 5 3 2  
5 5 3 1  

15 

6 5 2 1  
1 4  
1 4  

6 6 4 2 1  1 9  
6 6 5 3 1  2 1  
6 6 6 4  
6 6 5 3 1  2 1  

22 

2 2 2 2  8 
2 2 1 1  
6 6 5 3  

6 
20 

!S 
4 4 2  1 0  
4 4 4  
4 4 4 2  1 4  

1 2  

4 4 4 1  13 
4 4 4  
4 4  

12  

5 5 5  
8 

15 
4 4 3 1  1 2  
4 4 3  11 
4 4 4  1 2  

4 3 2  9 
3 3 3  9 
4 4  8 
4 4 4  1 2  
4 4 2  1 0  
4 4 3  11 
4 4 4  1 2  
4 4 4 3  15 

4 4 4 3  15 
3 3 3 1  1 0  
4 4 4  1 2  
4 4 4 1  13 
4 4 4  1 2  
3 3 3 1  10  
4 4 4  1 2  

4 4  8 
4 4 4  1 2  
4 4 4 1  13 
4 4 4  
4 3  

1 2  

4 4  
7 
8 

4 4 2  1 0  
4 4 3  11 

3 3 1  7 

4 3 4  
3 3 2  a 

11 
4 4 4 3  15 
4 4 1  
4 4 4 2  1 4  

9 

2 2 2  6 
4 4 4 4  1 6  

2 2 2  
3 3 2  8 

6 
4 4 4  1 2  
4 4 4  1 2  
4 4 1  9 
3 3 2  8 
4 4 1  9 

2397C 6 6 3 1 1 6 6 6 3  4 
208/209 4 4 1 9 4 4 4 1  6 

Sheltered Estuary S i t e s  

I 
3 



Table E-4. 1990 visit 1 envimnmental factors at each site MVD. V = vis i t  

V site MVD Slope org 

1 1171 
1 1171 

2 6.282 7 

1 1171 4 4.752 42 
3 6.117 30 

1 1171C 2 6.130 35 
1 1171C 3 7.694 51 
1 1171C 4 7.027 65 
1 1383 2 6.373 5 
1 1383 
1 1383 4 4.600 5 

3 6.061 2 

1 1424 2 19.49 50 
1 1424 3 18.24 80 
1 1424 
1 1522 

4 13.16 87 
2 11.82 57 

1 1522 3 43.68 86 
1 1522C 2 19.33 37 

1 1580 
1 1522C 3 10.12 60 

2 6.013 0 
1 1580 
1 1580 4 4.653 12 

3 5.229 8 

1 1598 2 4.905 12 
1 1598 3 6.131 19 
1 1598 4 14.58 32 
1 l598C 2 6.798 12 
1 l598C 3 19.21 15 
1 1627 2 6.683 12 
1 1627 3 6.211 26 
1 1627 4 7.680 27 
1 1627C 2 8.660 0 
1 1627C 3 8.074 1 
1 1627C 4 6.785 20 
1 1642 
1 1642 

2 33.53 27 
3 17.69 27 

1 1642 4 8.841 63 
1 1650 
1 1650 

2 5.885 1 

1 1650 
3 6.184 1 
4 5.935 17 

1 165OC 2 6.831 9 
1 165OC 3 5.216 18 
1 16502 4 11.16 33 
1 19 2 12.28 31 
1 19 3 10.54 65 
1 19c 2 14.72 7 
1 19c 3 7.673 5 
1 19c 
1 208/209 2 4.034 5 

4 5.840 5 

1 208/209 3 6.678 5 
1 232 2 12.82 40 
1 232 3 11.31 20 

M F G C B  

0 0 9  
0 0 6  
0 0 8  
0 0 7  
0 0 6  

0 0 39 
0 0 4  

0 0 15 
0 0 4  
0 0 1  
0 0 1  
0 0 1  
0 0 3  
0 0 0  
0 0 3  
0 0 1  
0 0 28 
0 0 17 
0 0 1 2  
0 0 4 1  
0 0 31 
0 0 36 

0 0 5  
0 2 1 5  

0 0 44 
0 3 28 
0 0 26 
0 0 55 
0 3 5 8  
0 0 29 
0 0 1  
0 0 5  

2 0 24 
0 4 7  

2 0 13 
0 0 4  
0 0 35 
0 2 28 
0 7 17 
0 0 2  
0 0 1  
0 0 1  

0 1 28 
0 1 6  

0 0 21 
0 0 4  
0 0 0  
0 0 0  

L B  S 0: SB =Bulk Kelp MatMcssStr 

67 0 3 1 0  1 7  0 0 0 0 
32 0 1 1  9 7 24 0 0 0 0 
;!9 0 1 1 0  6 28 0 0 0 0 
;!2 0 1 9 2 5  30 0 0 0 3 
1 . 9 0 5 7 9 4 7  0 0 0 3 

;!3 4 2 2 1  3 2 0 0 0 2 
1.0 0 4 4 1 1  43 0 1 0  0 

;!118 3 3 2  6 1 0 0 0 0 
1 . 9 4 8  0 2 2  0 4 0 0 0 0 
32 0 3 1 10 14 0 22 8 3 
3 2 0 3 1 1 3 3  1 3 0  5 7 
4 0 1 5 0 3 4 1 5 2 2 1 1  2 

; ! l o 3 6 7 2 8  0 4 6 0 
9 0 0 0 2 2 9  0 6 1 6  1 
1 0 0 1 5 6 3 0  0 0 0 0 
0 0 1 1  1 2 4  29 0 0 0 0 

5 7 0 0 1 2 1  0 0 0 0 0 
~ i 4 0 0 1 0 0  5 0 1 0  0 
53 0 2 2 0  0 2 0 5 0 0 
1 0 2 9 l 3  0 11 0 0 0 0 
0 0 3 5 1 0  0 17 0 0 0 0 
0 0 1 8 1 2  0 21 0 2 0 1 
3 0 6 1 3 0  9 0 0 0 0 

1.4 1 7 2 0  0 8 0 0 0 0 
0 0 4 5 1 0 1 2  0 0 0 0 

3 2 3 7 1 8 0  8 0 0 0 0 
6 0 1 0 2 8  0 9 0 0 0 0 
4 0 2 8 1 1  0 0 0 0 0 0 

1.8 0 3 1 4  0 1 0 0 0 0 
1.8 1 7 2 1  0 15 0 0 0 0 
35 0 1 2 3 2  24 0 0 0 0 
i!2 0 9 5 3 0  14  0 0 0 0 

30 2 1 7 2 1  0 1 0 0 0 0 
5 0 8 8 2 2 9  0 3 0 6 

43 2 4 3 2  0 0 0 1 0 0 
41 0 2 3 5  0 0 0 12 0 0 

9 0 3 1 9 0 1 3  0 0 2 0 
7 0 3 8 8 0  7 0 0 0 1 

40 0 1 3 20 21 0 0 10 0 
0 0 3 3 7 0  7 0 1 1 0  0 

2 ! 5 0 1 1 5 5 7  0 0 7 0 
1.9 0 0 1 6 9  3 0 0 2 0 
3 0 0  8 1 2 3 3  3 0 0 0 0 
26 0 2 4 1 4  0 0 0 1 2 0 

3 0 1 2 4 5 1 1  3 0 0 0 0 
4 0 0 0 8 5  2 0 0 0 0 
0 0 0 0 6 0 2 5  0 6 0 9 
0 0 0 0 8 0  5 0 5 0 5 

- 
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Table E-4. ( -) 

V site 

1 2397C 
1 2397C 
1 2397C 
1 2937C 
1 2937 
1 2937 
1 305 
1 305 
1 305 
1 453 
1 453 
1 453 
1 4537c 
1 4537c 
1 4537c 
1 453c 
1 453c 
1 453c 
1 4825C 
1 4825C 
1 4825C 
1 506 
1 506 
1 506 

1 506C 
1 506C 

1 506C 
1 598 
1 598 
1 598C 
1 598C 
1 598C 
1 601 
1 601 
1 601C 
1 601C 
1 833 
1 833 
1 833 
1 846 
1 846 
1 846 
1 846C 
1 846C 
1 846C 
1 979 
1 979 
1 979 

=ape org 
2 2.005 35 
3 2.195 6 
4 1.263 40 
2 14.52 63 

4 11.92 55 
3 15.78 37 

2 20.16 45 
3 16.42 61  
4 8.559 78 
2 14.44 20 
3 16.91 34 
4 0. 20 
2 2.459 38 
3 2.233 67 

2 28.22 54 
4 1.7 90 

4 13.63 64 
3 14.89 85 

2 17.75 62 
3 24.11 76 

2 11.55 30 
4 0. 90 

3 10.76 25 
4 9.527 72 
2 11.74 32 
3 18.15 75 
4 15.79 100 
2 23.93 39 
3 14.93 70 
2 30.59 25 
3 16.55 66 
4 12.23 96 
2 18.85 5 
3 6.459 47 
2 28.04 48 
3 20.35 60 
2 9.809 20 
3 11.36 12 
4 7.005 67 
2 3.893 31 

4 2.772 35 
3 3.053 23 

2 1.906 30 
3 3.685 19 
4 3.276 10 
2 5.357 14 
3 5.069 55 
4 6.882 76 

M 

0 
30 
60 
0 
0 
0 
0 
0 
0 
1 
2 
0 
3 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
3 
5 
0 
0 

- 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
8 
2 

0 
5 

0 
9 

13 
3 

0 
0 
1 

FG CB :LB 

3 24 7 
3 10 0 
0 0 0  
0 2 7  
0 4 1.3 

0 1 9  
0 8 ;!4 

0 0 0  
0 0 1.3 
0 3 ;!3 
0 5 1.3 
0 8 56 
0 5 1  
0 3 0  
0 0 1  
0 2 3  
0 0 1  
0 3 1  
0 7 ;!3 
0 1 It4 
0 2 8  
0 25 32 
3 17 It9 
2 5 6  
0 16 111 
2 4 5  
0 0 0  
0 5 51 
2 3 7  
0 13 33 
0 3 It0 
1 0 0  
0 50 45 
0 50 0 
0 4 :t7 
0 5 :L6 
0 2 21 
0 0 28 
0 0 20 
0 11 0 
0 10 0 
6 10 0 
8 8 1  
6 18 0 

13 9 0 
0 6 23 
0 3 I8 
0 3 :to 

0 1 8 1 1  0 31 0 0 0 0 
0 1 5 1 0  3 1 0  0 0 
0 0 0 0  2 3 6  0 0 0 
0 0 2 2 3  45 0 11 0 0 
0 0 4 1 5  26 0 2 6 0 
0 0 8 5  7 0 9 3 1  0 
0 0 1 4 2  44 0 0 1 0 
0 0 0 3 9  44 3 1 5 0 
0 3 1 1 4 6  0 1 3 1 4  0 
0 9 2 3 7 1 2  0 2 2 0 
0 4 0 3 9  12 0 16 3 0 
0 0 1 6  0 2 0 4 14 0 
0 2 4 4 5  29 0 0 8 0 
0 1 2 2 5  38 5 0 23 0 
0 0 0 9  0 1 8  0 6 3  0 
0 0 0 4 0  45 0 1 0 0 
0 0 0 1 3  47 0 0 0 0 
0 1 3  0 1 8  20 0 6 0 0 
0 0 2 4 4 8  0 0 0 0 
0 4 3 0 2 5  0 0 8 0 
0 0 0 0  0 0 0 0 0 
0 1 1 1 0  4 0 0 0 0 
0 1 3 2 1  0 22 0 0 0 0 
0 5 4 0 3 3  0 3 9  0 0 
0 2 0  9 3 24 0 7 0 0 
0 7 3 0 2 9  0 4 4  0 0 
0 0 0 0  5 0 4 5  0 0 
0 0 2 1 3 1  0 0 0 0 
0 0 1 2 2 1 8  0 0 0 0 
0 0 1 4 1 3  22 0 0 0 0 
0 1 0  9 0 50 0 0 0 0 
0 1 0 0 3 3  0 0 0 0 
0 0 0 0  5 0 0 0 0 
0 0 0 2 4 7  0 0 0 0 
0 0 7 2 1  37 0 0 0 0 
0 0 6 1 0  30 0 0 0 0 
0 2 0 5 3  10 0 0 0 10 
0 4 4 4 2  7 0 0 0 5 
0 5 2 0 3 5  0 1 2  0 1 
0 4 4  5 0 19 0 0 5 0 
0 6 4 1 0  4 0 0 1 9  0 
0 4 8  0 0 15 0 2 0 2 
3 3 6  1 0  30 0 0 0 0 
3 4 8  0 0 11 0 3 0 0 
0 5 4  0 0 10 0 0 0 0 
0 0 4 4 9  8 0 0 0 2 
0 2 1 1 8  34 0 0 8 4 
0 3 5 0 2 2 2 8  2 5 0 
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Table E-5. 1990 visit 2 envirmrmerrtal fadors at each site ard MVD. v-visit. 

V site MVDSlopeorg M FG CB LB S 02 SB ~ S U l k K e l p  MathbssStr 

2 1171 
2 1171 
2 1171 
2 1171C 
2 1171C 
2 1171C 
2 1383 
2 1383 
2 1383 
2 1424 
2 1424 
2 1522 
2 1522 
2 1522 
2 1522C 
2 1522C 
2 1580 
2 1580 
2 1580 
2 1598 
2 1598 
2 1598 
2 1598C 
2 l598C 
2 1598C 
2 1627 
2 1627 
2 1627 
2 1627C 
2 1627C 
2 1627C 
2 1642c 
2 1642c 
2 1642c 
2 1650 
2 1650 
2 1650 
2 19 
2 19 
2 19 
2 19c 
2 19c 
2 19c 

2 4.454 
3 5.543 
4 10.1 
2 6.133 
3 6.403 
4 4.68 
2 6.816 
3 6.871 
4 4.611 
2 22.8 
3 20.37 
2 11.05 
3 21.27 
4 25.75 
2 19.44 
3 15.48 
2 5.323 
3 5.365 
4 5.586 
2 5.577 
3 5.96 
4 5.196 
2 7.63 
3 7.455 
4 8.803 
2 5.29 
3 6.416 
4 12.13 
2 4.894 

4 7.1 
3 5.978 

2 14.35 
3 11.25 
4 6.981 
2 6.513 
3 5.976 
4 5.949 
2 11.5 
3 6.794 
4 4.171 
2 8.113 
3 7.212 
4 7.191 

19 0 4 7 3 9  0 6 1 5  6 16 0 0 0 0 
20 0 4 6 4 8  0 4 1 3  1 1 7  0 2 0 0 
35 0 6 6 3 1  0 5 1 6  0 32 0 2 0 0 
25 0 0 4 2 2  0 1 3 4 1  25 0 0 0 0 
29 0 0 4 2 7  0 2 0 3 5  20 0 0 8 0 
56 0 0 3 1 8  0 2  3 1 5  42 0 0 13 0 
11 0 0 4 0 1 1  2 1 4 2 0  0 5 0 0 0 0 
3 0 0 4 4 1 1  3 7 2 9  0 2 0 0 0 0 
4 0 0 2 1 1 2 2 7 1 0 2 5  0 3 0 0 0 0 
7 1 0 0 1 7 0 0 1 1 8 3 2  0 1 6 1 5  3 
8 8 0 0 1 4 0 0 1 5 4 6  0 2 0 1 4  0 
7 6 0 0 1 2 0 0 1 1 7 3 6  0 2 6  5 0 
9 7 0 0 0 0 0 0 0 2 5 5  0 2 9 1 3  0 
9 8 0 0 0 0 0 0 0 1 7 7  0 2 1 9  0 
7 8 0 0 0 1 0 0 1 1 7 5 8  0 1 7  1 2  
9 6 0 0 0 0 0 0 0 3 7 3  0 1 9  3 0 
3 0 0 2 9 3 8  0 3 2 5  0 3 0 0 0 0 
5 0 0 6 4 9 0 9 2 9 0  4 0 0 0 0 
3 0 0 1 1 3 9  0 5 1 4  0 1 0 0 0 0 

20 0 3 3 4  5 0 1 9 1 7  0 19 0 0 0 0 
11 0 1 2 8  5 0 3 2 2 0  0 11 0 0 0 0 

25 0 5 4 1  0 0 2 2  5 0 16 0 8 0 0 
1 3 0 0 1 1 2 0 6 8 3 1  7 0 1 3  0 
43 0 0 1 1  3 0 3 2  2 6 19 0 7 15 0 
49 1 5  7 0 0 3 4  0 1 1 0  18 17 2 0 
5 3 1 3 5  4 3 1 0 3 5  1 0 0 0 0 0 

50 0 0 1 1 1 6  0 1 2 1  0 46 0 0 3 0 
6 0 5 2 3 1 6  0 9 3 8  0 6 0 0 0 0 

16 0 0 4 5 1 1  0 3 2 2  0 12 0 3 0 0 
4 0 0 7 8 6 0 2 8 0  0 0 0 0 0 

40 0 0 2 2 2 0  1 0 1 4  0 17 0 0 1 0  

44 0 0 21 10 0 23 1 16 24 0 14 4 0 
32 0 0 1 8 1 0  0 3 4 3 0  27 0 2 2 0 

35 0 6 2 0  0 0 9 2 2  5 31 0 0 3 0 
1 0  0 2 5 3 6  0 8 2 8  0 1 0 0 0 0 
5 0 0 2 4 3 2  0 4 3 4  0 3 0 2 0 0 

23 0 0 4 3 1  0 3 9 2 7  17 0 0 5 0 
11 0 0 2 1 3 1  0 3 3 2  0 2 0 5 2 0 

18 0 0 1 8 4 1  0 3 1 7  0 18 0 0 0 0 
25 0 0 1 5 3 7  0 1 5  7 0 13 0 1 1 0  0 
4 2 0 0 3 3 0 1 7 4 2 1 8  0 2 3 0 
51 0 0 9 1 7  0 0 9 1 1  21 0 0 4 0 
7 5 0 0 0 7 0 0 7 1 0 2 4  0 0 8 0 
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Table E-5. ( m n t i m e d )  

V site MVD S l o p  O r q  M FG CB S a; SB PRBuUcKelp MatMcssstr 

2 232 
2 232 
2 232 
2 2397 
2 2397 
2 2937 
2 2937 
2 2937 
2 305 
2 305 
2 305 
2 453 
2 453 
2 4537 
2 4537 
2 453c 
2 453c 
2 453c 
2 48292 
2 4825C 
2 506 
2 506 
2 506 
2 506C 
2 506C 
2 506C 
2 598 

2 598 
2 598 

2 598C 
2 598C 
2 598C 
2 601 
2 601 
2 601C 
2 601C 
2 601C 
2 833 
2 833 
2 846 
2 846 
2 846 
2 846C 
2 846C 
2 846C 
2 979 
2 979 
2 979 

2 20.45 

4 31.21 
3 5.229 

2 2.128 
3 2.886 
2 14.16 
3 7.632 
4 2.339 
2 22.49 
3 20.72 
4 9.365 
2 16.28 
3 15.6 
2 4.036 
3 4.186 
2 22.8 
3 15.05 
4 14.03 
2 22.91 

2 10.68 
3 22.61 

3 5.573 
4 6.768 
2 15.09 
3 15.89 
4 12.21 
2 17.84 

4 19.59 
3 16.33 

2 18.03 
3 9.165 
4 5.891 
2 11.67 
3 11.56 
2 44.28 
3 19.67 
4 15.12 
2 26.21 
3 15.71 
2 4.831 
3 3.412 
4 2.315 
2 1.695 
3 2.742 
4 4.305 
2 5.266 
3 4.955 
4 6.008 

2 5 0 0 0  
3 5 0 0 1  
5 2 0 0 4  
40 15 1 11 
55 3 6 11 
6 0 0 0 0  
8 0 0 0 0  
9 5 0 0 0  
6 0 0 0 0  
5 5 0 0 3  
5 0 0 0 8  
2 2 0 0 4  
3 8 0 0 1  

5 0 0 0 5  
6 3 0 0 4  

4 9 0 0 1  
5 7 0 0 0  

6 8 0 0 0  
5 2 0 0 4  
7 6 0 0 3  
46 0 0 14 
25 0 0 15 
80 0 0 14 
28 0 0 30 

100 0 0 0 
70 0 0 10 

4 5 0 0 8  
7 0 0 0 4  
9 8 0 0 0  
31 0 0 10 
7 8 0 2 1  
9 5 0 0 5  
4 6 0 2 7  
6 6 0 0 7  
5 5 0 1 1  
6 8 0 0 3  

100 0 0 0 
5 5 0 0 3  
3 7 0 0 1  
6 0 20 27 

13 0 21 25 
27 10 11 15 
34 0 25 9 
41 0 19 13 
63 0 14 4 

27 0 0 15 
15 0 0 11 

47 0 0 10 

1 
!55 
:to 
9 

0 
0 

0 
0 
7 
9 
20 
28 
27 
1 
0 
9 
9 
1 

20 
:L6 
:L9 
:L2 
:L4 
0 

4 
0 

23 
3 
0 

:38 
:L3 
0 
6 
8 
6 

:L1  
0 

:L2 
39 
1 
0 
1 
2 
0 
0 

3 1 
27 
39 

0 0 0  
0 6 0  
0 27 0 

3 14 6 
0 13 6 

0 0 0  
0 0 0  
0 0 0  
0 2 0  
0 3 0  
0 8 3  

0 6 2  
0 4 0  

0 1 7  
0 5 10 

0 14 0 
0 4 0  

0 10 1 
0 0 1  
0 0 3  
0 5 13 
0 28 19 
0 4 2  
0 13 13 
0 9 4  
0 0 0  
0 5 9  
0 4 0  
0 1 0  
0 6 1 2  
0 2 2  
0 0 0  
0 7 6  
0 8 7  
0 1 3  

0 0 0  
0 4 1  

0 0 7  
0 1 1  
0 33 9 
0 32 7 
4 29 1 
0 23 3 
0 20 3 
0 15 0 
0 0 8  
0 4 15 
0 1 0  

73 
1 
5 
0 
0 

40 
20 
5 

30 
30 
9 

24 
40 

21 
30 
29 
25 
18 
21 
0 
0 
0 
0 
0 
0 
0 

15 
5 

0 

0 
0 

0 
23 
1 

29 
10 

21 
0 

17 
0 
0 
0 
0 
0 

32 
0 

8 
1 

11 0 
24 4 
26 4 
27 2 
21 21 
42 0 
6 4 0  
61 0 
56 0 

44 0 
50 0 

16 0 
18 0 
21 6 

0 0  
25 0 
21 1 
22 3 
38 0 
44 0 
35 0 

24 0 
18 0 

22 0 
36 0 

29 0 
10 0 

40 0 
38 0 

48 0 
24 0 

9 0  
32 0 
45 0 
47 0 

25 0 
38 0 

44 0 
31 0 
6 0  
7 0  
4 5  

25 0 
33 0 

6 0  
8 2  

19 0 
47 0 

9 3 0  
1 5 0  

11 0 4 
5 3 2  
6 0 6  
2 14 0 
4 8 4  
4 28 0 
0 2 0  
0 4 0  
0 5 0  
2 3 0  
7 11 0 
0 3 0  
0 0 0  
7 19 3 

28 13 0 
8 16 1 

10 3 1 
24 5 0 
2 0 8  
4 2 0  

56 0 0 
6 0 0  

90 0 0 
33 0 0 

15 0 0 

57 0 0 
31 0 0 

5 0 0  
29 0 0 
85 0 0 
13 0 0 
19 0 0 

1 2 5 2  
6 0 1  

75 0 0 
2 8 0  
0 6 0  
0 0 0  

18 0 0 
2 3 0  

16 0 0 
0 0 0  

56 0 0 

2 1 0  
0 3 0  

0 0 0  



Table Ed. 1991 vis i t  1 envirmmwtal factozs a t  each site and MVD. Misit. 

V site MKISlapeOry M FG CB IB S a; SB BREaiikWp MatMDssStr 

1 1424 
1 1424 
1 1424 
1 1522 
1 1522 
1 1522 
1 1522C 
1 1522c 
1 1522c 
1 1598 
1 1598 
1 1598 
1 l598C 

1 1642C 
1 1598C 

1 1642c 
1 1642C 
1 1650 
1 1650 
1 1650 
1 165CC 
1 165OC 
1 165OC 
1 19 
1 19 

1 19c 
1 19 

1 19c 
1 19c 
1 208/209 
1 208/209 
1 208/209 
1 2397 
1 2397 
1 453 
1 453 
1 453 
1 4537 
1 4537 
1 4537 
1 453c 
1 453c 
1 453c 

2 32.56 
3 16.06 
4 17.12 
2 11.76 
3 13.24 
4 13.19 
2 12.37 

4 25.47 
3 22.59 

2 5.908 
3 5.953 
4 6.606 
2 8.204 

2 20.85 
3 9.455 

4 8.351 
3 10.95 

2 6.433 
3 5.239 
4 5.792 
2 6.94 

4 6.367 
3 6.646 

2 6.292 
3 21.57 
4 7.21 
2 7.806 

4 6.438 
3 7.356 

2 3.647 
3 3.488 
4 3.084 
2 2.045 
3 2.673 
2 21.29 
3 12.35 
4 7.489 
2 1.972 
3 2.785 
4 2.009 
2 35.39 
3 38.46 
4 12.55 

65 0 0 0 , 2 2  0 0 0 1 2  24 0 27 9 3 
8 2 0 0 1 l 2 0 1 1 0 2 9  0 3 5 1 5  1 
9 3 0 0 0 3 0 0 0 1 3 4  0 3 0 2 8  0 
6 5 0 2 3 1 5 0 2 3 7 1 9  0 3 1  8 6 
6 5 0 3 3 2 1 0 3 3 0 2 6  0 3 2  0 6 
9 2 0 0 2 2 0 0 3 0 2 5  0 4 6 2 0  0 
3 5 0 1 1 9 0 1 1 5 1 1 8  0 1 1  3 2 
2 1 0 0 5 5 0 0 5 1 2  9 0 8 0 2 
7 0 0 2 2 1 0 2 4 1 8 3 1  1 1 2  7 1 
7 0 0 6 4 0 0 1 8 9 0  7 0 0 0 0 
22 0 0 4 7  0 0 2 6  3 0 21 0 0 0 1 
18 0 0 5 1  0 0 2 3  5 0 14 0 0 0 3 
11 0 0 3 7  5 0 3 6  6 2 9 0 0 0 0 
40 0 0 3 6  0 0 1 7  4 1 8 0 26 0 2 
35 0 0 2 2 0  0 0 2 3 9  24 0 5 0 4 
50 0 4 4 1 3  0 2 2 0  4 25 0 15 3 2 
20 0 7 2 9 1 9  8 3 1 3  0 8 0 4 3 2 
5 0 0 2 3 2 3  0 5 4 0  0 0 0 0 0 0 
3 0 0 1 2 2 2  0 1 0 4 9  0 0 0 1 0 0 

12 0 0 6 2  8 0 0 1 0  4 5 0 2 0 4 
5 0 0 9 3 5 0 4 4 4 0  0 0 0 0 1 

7 6 0 0 9 0 0 4 9 0 1 6  0 4 5  5 6 
3 5 0 0 4 8 9 0 1 6 0  8 0 1 7  1 5  

43 0 1 4 1 5  0 1 1 9 1 4  18 0 13 0 0 
35 0 0 5 1 9  0 1 1 2 2 6  19 0 9 0 3 

75 0 0 4 7 0 1 1 1  0 24 1 2 3  17 4 
25 0 0 6 1 6  0 0 2 4 2 6  17 0 0 3 1 
43 0 0 0 , 4 3  0 0 0 1 2  22 7 5 7 0 
8 7 0 0 0 l 2 0 0 0 0 1 0 1 3 5 5  4 2 

7 0 2 2 3  0 0 2 0 4 1  4 3 0 0 0 4 
5 0 0 3 7  0 0 1 6 1 6 2 3  2 0 0 0 0 

45 5 0 2 4  1 0 1 0 1 4  0 5 4 27 4 2 
7 8 7 6 1 0 0 4 1 0 3 6  0 3 1  0 3 

2 1 0 0 1 6 0 0 7 6 3 1 0  0 2 8 0 
65 5 0 1 1  2 0 1 1 4  0 21 0 35 0 7 

28 0 0 4 , 2 1  0 3 7 3 6  l2 0 8 7 0 
40 0 7  7 1 1 0 1 1 1 4  6 13 0 19 7 0 
52 0 0 3 1 0  0 2 5 2 7  26 2 2 16 3 
6 0 0 0 6 9 0 1 5 1 7 3 0  9 4 1 1  2 
9 3 0 0 0 1 0 0 0 3 3 0 1 6 1 1 1 4 1 0  
6 2 0 0 0 0 0 0 0 3 7 3 5  0 1 2  8 6 
8 0 0 0 1 l 2 0 1 0 5 3 1  0 3 9  8 1 
8 5 0 0 2 5 0 2 3 2 3 4  0 1 9 2 9  2 
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Table E-6 (amtinuecl)  

1 4825C 
1 48232 
1 4825C 
1 506 
1 506 
1 506 
1 506C 
1 506C 
1 598 
1 598 
1 598 
1 598C 
1 598C 
1 598C 
1 601 
1 601 
1 601C 
1 601C 
1 601C 
1 833 
1 833 
1 833 
1 846 
1 846 
1 846 
1 846C 
1 846C 
1 846C 
1 979 
1 979 
1 979 

2 21.13 82 
3 24.13 95 
4 30. 95 
2 13.77 25 
3 10.1 11 
4 10.29 46 
2 17.3 51 

2 18.72 25 
3 14.94 43 

3 20.48 56 
4 10.17 83 
2 18.45 l2 
3 14.92 40 
4 15.43 76 
2 11.9 40 

2 41.16 27 
3 14.79 78 

4 19.77 20 
3 49.32 53 

2 8.106 43 
3 9.285 46 
4 12.42 90 
2 4.349 5 
3 3.055 10 
4 2.21 21 
2 1.829 12 
3 2.191 30 
4 5.141 22 
2 4.637 26 
3 4.353 77 
4 3.581 95 

0 0 2 8  
0 0 0 2  
0 0 0 4  
0 3 9 2 1  

18 0 10 3 
0 0 18 30 

0 0 16 15 
0 0 17 16 
0 0 11 36 
0 1 0  7 8 
0 1 4 1  

0 0 9 1 7  
0 0 12 40 

0 0 1 1  0 
0 3 4 6  

1 3 2 0  
0 0 0 0  
0 0 3 1 1  
6 6 1 2 1 4  
0 0 3 3 3  
0 0 1 4 2  
0 0 2 4  
0 0 4 0  0 
0 0 3 5  0 
0 0 3 4  0 
0 0 2 1  2 

28 0 24 0 
2 0 3 3  3 

0 0 5 2 5  
0 0 4 6  
0 0 0 1  

0 2 5 0  
0 0 1 0  
0 0 0 0  
0 2 3 3  5 
0 6 2 4  8 
0 3 1 8  0 
0 2 1 3  0 
0 1 5  7 0 
0 4 2 1  0 
0 8 7 2  
0 4 4 1  

0 14 18 0 
0 5 3 0  0 

0 3 6 0  
0 0 3 4 5  
0 0 2 9  
0 0 0 7 2  
0 1 3 2 6  
0 1 2 2 3  4 
0 0 0 2 0  
0 0 3 7  
0 0 2 2  
0 4 8  5 0 
0 5 4  0 0 
0 3 7  6 0 
0 52 11 0 
0 2 3  5 0 
0 1 5  9 0 
0 0 5 3 6  
0 0 4 7  
0 0 1 1  

25 
30 
23 
7 

l2 
8 

34 

21 
13 

23 
31 
6 

29 
11 

27 
38 
17 
17 

23 
6 

33 
63 
4 
2 

11 
4 

15 
10 
11 
43 
42 

0 5 1  3 1 
0 5 3  7 2 
0 52 14 4 
0 0 0 1 7  
0 0 0 2  

0 1 4  0 1 
0 2 4  7 1 

0 2 8  0 1 
0 1 0 2  
0 2 7  1 4  
0 3 9  4 7 

0 13 2 11 
0 1 0 3  

0 31 10 4 
0 5 4 2  
0 2 6  6 7 
0 6 1 1  
0 2 5  8 1 
0 7 6 0  
0 3 5 9  
0 6 0 5  
o l 3  9 4 
0 0 0 0  
0 4 2 0  
6 9 0 1  
0 0 0 0  
0 1 4  0 0 
0 1 2  0 0 
2 1 8 1  
4 11 10 3 
19 23 0 0 
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2 1424 
2 1424 
2 1424 
2 1598 
2 1598 
2 1598 
2 l598C 
2 l598C 
2 1598C 
2 1642c 
2 1642c 
2 1642C 
2 1650 
2 1650 
2 1650 
2 165OC 
2 165OC 
2 165OC 
2 19 
2 19 
2 19 
2 19c 
2 19c 
2 19c 

2 25.3 

4 15.01 
3 29.02 

2 5.892 
3 4.779 
4 5.964 
2 7.439 

4 8.163 
3 8.728 

2 22.72 
3 8.831 

2 7.127 
4 11.16 

4 5.848 
3 5.263 

2 6.819 
3 4.647 

2 11.98 
4 6.192 

3 8.552 
4 7.205 
2 5.809 
3 7.794 ~~~~~ 

2 208/209 2 3.64 
4 13.05 

2 208/209 3 3.59 
2 208/209 4 3.087 
2 2397 
2 2397 

2 2.351 

2 453 
3 2.042 

2 453 
2 15.67 
3 18.34 

2 453 4 9.115 
2 4537C 2 1.843 
2 4537C 3 1.375 
2 453c 
2 453c 

2 25.5 

2 453c 
3 22.64 

2 48292 2 22.89 
4 11.44 

2 4825C 3 18.03 
2 506 
2 506 

2 10. 

2 506 
3 11.11 

2 506C 
4 8.304 

2 506C 
2 15.57 

2 506C 4 14.26 
3 12.84 

38 0 0 5 i!2 0 
85 0 0 0 1.3 0 
9 5 0 0 0 4 0  

18 0 0 3 3  0 0 
12 0 0 2 9  0 0 

16 0 0 4 2  0 0 
17 0 0 3 6  0 0 
55 0 0 1 7  0 0 
58 0 0 1 2  1 0  
4 3 0 0 2 3 0  
6 1 0 0 7 9 0  
10 0 4 4 72 0 

3 0 5 3 8  9 0 

3 0 3 18 57 0 
5 0 3 20 23 0 

5 0 1 4 4 0  9 0 
12 0 0 3 9  4 0 

3 5 0 0 2 6 0  
50 0 0 2 3  2 0 

45 0 0 5 33 0 
8 5 0 0 1 9 0  
28 0 0 4 22 0 
57 0 0 4 32 0 

2 

0 
0 

40 
34 

35 
42 
26 
22 
2 
7 
4 

10 
5 

23 
3 

31 
23 
2 
5 
1 
1 
0 

6 2 3  15 0 22 0 1 
0 0 3 9  0 3 9  3 0 

2 3 0 1 0  0 0 0 0 
0 0 33 0 14 42 0 

6 0 1 7  0 0 0 0 
6 0 1 3  0 1 0  1 
3 0 4 0 3 9 0  
1 0 1 0  0 4 1  3 0 
2 0  8 1 5 3 1  0 3 
1 4 6  29 0 8 2 1 
6 7 20 0 21 11 3 
4 0 6 0 2 0 0  

2 9 1  0 0 0 0 0 
4 0 0  1 0  0 0 0 
1 1 0  1 0  0 0 0 
6 0 0 0 0 0 3  
4 8 6 0 2 0 2  

2 5 3  29 0 1 1 3 
0 0 1 7  0 2 4  2 3 

5 5 3 4  0 4 4 0 
2 0 3 8  4 2 8  9 2 

4 2 3 3  o l 2  9 0 
3 4 0  21 0 1 3 0 

~~ 

9 5 0 0 0 1 0 0 0 2  

27 6 0 29 2 0 17 16 0 
7 0 0 3 6  2 0 2 1 2 3  9 

75 2 0 1 4  1 0  4 2 0 
8 7 0 0 4 0 0 7 0 0  
8 7 3 0 1 0 3 4 0 0  
32 0 2 6 4 0 3 1 0 4 0  
57 0 1 13 4 0 1 10 12 
32 0 8 2 1  2 0 1 8  8 8 
72 0 0 2 2 0 2 2 1 6  
8 2 0 0 2 1 0 2 1 8  
55 0 0 3 0 0 3 0 3 7  
71  0 0 1 0  0 0 1 1  0 7 
8 8 0 0 2 2 0 2 0 3  
55 0 4 4 : 2 2  0 4 7 0 
9 2 0 0 0 5 0 0 0 0  
33 0 0 7 :28 0 7 22 0 
36 0 0 13 3 0 13 21 9 
60 0 4 2 2  0 0 7 7 0 
16 0 0 20 :31 0 11 18 0 
7 3 0 0 7 5 0 9 4 0  
9 5 0 0 2 0 0 2 0 0  

19 
3 
4 
9 

54 
19 
16 
28 
l2 
40 
35 
36 
33 
29 
24 
29 
25 
26 
12 

20 
13 

19 

47 
0 

10 
0 

0 
12 
0 

0 
0 

8 
3 

0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

0 

9 
1 

16 
46 
19 
37 
10 
21 
11 

3 
11 

21 
10 

11 
26 
51 
1 
4 

32 
0 

48 
71  

9 9  
0 0  
3 3  
0 2  
0 1 2  
0 18 
4 0  
6 0  

18 2 
2 1  

16 2 
5 1  

10 2 
32 4 

1 2  
4 4  
0 5  

7 3  
1 1  

0 1  
0 2  
0 0  
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Table E-7. (contirolea) 

V site MVDSlqeOrg M FG CB LB S a; SB aulkIGelp Mat- Str 

2 598 
2 598 
2 598 
2 598C 
2 598C 
2 598C 
2 601 
2 601 
2 601C 
2 601C 
2 833 
2 833 
2 833 
2 846 
2 846 
2 846 
2 846C 
2 8462 
2 846C 
2 979 
2 979 
2 979 

2 19.75 

4 13.92 
3 14.61 

2 16.03 
3 14.66 
4 10.12 
2 15.6 
3 20.45 
2 23.62 

2 18.99 
3 26.01 

4 7.825 
3 8.208 

2 3.926 
3 2.599 
4 2.271 
2 2.092 
3 2.171 
4 3.004 
2 5.166 
3 3.78 
4 2.321 

23 0 0 5 31 0 4 10 23 
7 0 0 1 6 6 0 3 4 8  
8 5 0 0 1 7 4 1 1 0  

50 0 2 13 It4 0 10 8 0 
15 0 0 8 59 0 2 13 2 

8 5 0 0 8 0 0 1 3 0  
53 0 2 2 2 0 2 1 0 2 8  

40 0 0 0 8 0 0 5 4 6  
8 7 0 1 5 1 0 1 1 3  

61 1 1 1 9  4 0 2 4 5 
38 0 1 1 22 0 1 1 33 
33 0 0 3 28 0 3 3 29 
57 0 0 2 4  0 0 0 2 1 4  

5 0 0 4 7  0 0 4 7  0 0 

55 0 1 2 0  0 0 2 3  0 0 
8 0 4 4 1  0 0 4 5  0 0 

13 0 0 2 3  0 0 5 5  7 0 
35 3 0 2 1  0 0 3 6  4 0 
5 0 0 2 8  0 0 6 1  4 0 

9 2 0 0 0 1 0 0 0 4  
12 0 0 6 37 0 3 7 32 

9 5 0 0 0 2 0 0 0 0  

13 
28 
25 

7 
18 
27 
20 
28 
16 
17 
21 

28 
13 

2 
5 
8 
12 
17 

9 
1 

50 
19 

0 10 
0 38 
0 46 

0 27 
0 2  

0 53 
0 25 
0 43 
0 19 
0 33 
0 2  

5 4  
3 8  

0 0  
0 0  
4 41 
0 0  
0 1 5  
0 2  
0 0  
9 6  

38 9 

0 

4 
1 

0 
0 
2 
2 
9 

7 
1 

6 
3 

12 
0 
0 
0 
0 
0 
0 
1 

9 
9 

0 
2 
6 
5 
2 
2 
2 
4 
3 
0 
7 

2 
3 

0 
0 
0 
0 
1 
0 
0 
2 

14 
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Table E-8. 1990 visit  1 environmerrtal factors for all sites and MVD dined 
V = visit.  

V site 

1 1171 
1 1171C 
1 1383 
1 1424 
1 1522 
1 1522C 
1 1580 
1 1598 
1 1598C 
1 1627 
1 1627C 
1 1642c 
1 1650 
1 165CC 
1 19 
1 19c 
1 208/209 
1 232 
1 2397C 
1 2937 
1 305 
1 453 
1 4537 
1 453c 
1 482% 
1 506 
1 506C 
1 598 
1 598C 
1 601 
1 601C 
1 833 
1 846 
1 846C 
1 979 

Slope org 
5.706 28 
6.928 46 
5.813 4 
17.44 70 
23.77 68 
14.73 48 
5.247 7 
8.54 21 

6.755 21 
11.45 13 

7.84 7 
19.16 4 1  
6.01 5 

7.051 17 
11.85 40 
10.12 6 
4.563 5 
12.31 33 
1.986 26 

15.82 59 
14.5 51 

14.47 26 
2.302 54 
19.49 66 
18.52 70 
10.61 42 
14.83 59 
19.84 53 
20.74 58 
12.65 26 
24.2 54 

9.452 31 

2.761 23 
3.426 29 

5.63 45 

M F G C B L B S  C G S B  

0 0 8 4 0  0 6 1 0  
0 0 6 1 9  0 3 7 
0 0 21 21 20 2 26 
0 0 1 1 7  0 3 2 
0 0 2 1 6  0 2 4 
0 0 2 1 0 5 1  
0 0 18 58 0 0 14  
0 0 3 6  0 0 2 7 1 2  
0 111 2 0 5 5  2 
0 1 34 11 1 8 21 
0 1 47 13 0 13 15 
0 1 4 1 9  0 6 5 
1 0 15 37 1 8 28 
0 2 2 8  6 0 3 4  8 
0 0 1 3 6  0 1 2  
0 0 8 2 5  0 8 8 
0 0 17 3 0 10 36 

16 2 16 4 0 15 6 
0 0 0 0 0 0 0  

0 0 4 1 3  0 0 4 
0 0 0 7 0 0 0  
1 0  4 2 1  0 6 2 
1 0 4 0 0 1 3  
0 0 1 2 0 4 0  
0 0 4 1 8  0 2 2 
1 2 15 19 0 6 12 
2 0 9 7 0 1 2 5  
0 1 4 3 1  0 0 7 
0 0 6 1 6  0 4 9 
0 0 5 0 2 2  0 0 0 
0 0 4 1 7  0 0 7 
3 0 1 2 3  0 3 1 
2 1 1 0  0 0 5 1  2 
7 8 1 2  0 2 4 2  0 
0 0 4 1 8  0 1 3  

FRauclapMatMssstr 

5 2 1  0 0 0 0 
1 6 3 9  0 0 0 2 
3 2 0 0 0 0  
4 2 6  4 2 5  7 4 
5 2 9  0 5 1 0  0 

4 0 2 9  0 0 0 0 
0 2 0 2 0 0  
0 1 6  0 1 0  0 
0 1 0  0 0 0 0 
0 8 0 0 0 0  
0 6 0 0 0 0  

2 0 2 3  0 1 0  2 
0 0 0 3 0 0  
0 1 0  0 0 2 0 

4 0 2 0 0 1 0  
1 6 3 0  0 0 9 0 

2 6 3 0 0 0 0  
6 6 1 8  0 5 0 7 
0 1 8  4 0 0 0 

1 6 3 0  0 7 8 0 
3 0 4 4  1 4  6 0 
3 5 1 1  0 8 3 0 
34 30 3 0 19 0 
2 5 3 8  0 2 0 0 
2 3 4  0 0 3 0 
0 1 9  0 1 3  0 0 
1 2 3  0 2 7  0 0 

4 3 5  0 0 0 0 
1 2 5  0 0 0 0 

1 5 3 4  0 0 0 0 
1 2 6  0 0 0 0 

3 5 1 6  0 3 0 6 
0 1 3  0 0 8 0 

2 5 2 1  7 0 4 2 
0 2 0  0 1 0  0 
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Table E+. 1990 visit  2 enVimmu2ntal factors for all sibs with all cxarbined. v = visit.  

v site 

2 1171 
2 1171C 
2 1383 
2 1424 
2 1522 
2 1522C 
2 1580 
2 1598 
2 1598C 
2 1627 
2 1627C 
2 1642c 
2 1650 
2 19 
2 19c 
2 208/209 
2 232 
2 2397C 
2 2937 
2 2963 
2 305 
2 3598 
2 4468 
2 453 
2 4537 
2 453c 
2 48232 
2 506 
2 506C 
2 598 
2 598'2 
2 601 
2 601C 
2 833 
2 846 
2 846C 
2 979 

~~ ~ 

Slape org 

6.018 22 
5.763 36 
6.144 6 
21.89 77 
18.56 90 
17.46 87 

5.578 18 
5.41 4 

7.963 35 
7.109 14 
5.754 16 

6.156 6 
12.02 37 

9.115 21 
7.658 51 
1.412 5 
18.96 37 

9.575 73 
2.381 45 

14.73 38 
18.62 55 
26.88 36 
13.59 24 

4.066 61 
15.91 30 

17.6 56 
22.78 63 
8.324 45 
15.24 53 
17.58 66 
12.9 58 

32.68 64 
11.62 55 

22.01 48 

2.636 43 
3.67 14 

5.286 25 

M F G  

0 4  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 3  
0 1  
1 2  
0 0  
0 1  
0 0  
0 0  
0 0  
0 0  
0 0  
11 2 
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 1  
0 0  
0 0  
2 18 
0 20 
0 0  

CB 

7 

36 
4 

1 
0 

15 
0 

34 
10 
25 
54 
19 
23 
10 
4 
32 
1 
11 
0 
16 
3 
15 
17 
2 
4 
0 
3 
14 
18 
5 
5 
7 
1 

23 
2 

10 
12 

- 
LB S 'X SB 

41 0 5 14 
2 3 0 2 2  
11 10 10 24 
6 0 0 1  
1 0 0 0  
0 0 0 0  
43 0 6 23 
3 0 24 14 

11 1 7 33 
1 0 4 5  2 

11 0 2 14 
8 0 1 1  5 
33 0 5 31 
35 0 5 11 
8 0 0 7  
1 0 28 22 
22 0 11 0 
6 1 1 4  6 

15 0 17 11 
0 0 0 0  

1 1 0 4 0  
4 0 2 2  6 
20 0 11 21 
2 7 0 5 1  
1 0 2 8  
7 0 1 0  0 
1 8 0 0 2  
13 0 12 13 
8 0 1 0  7 

2 3 0 3 6  
1 1 0 4 3  

7 0 7 7  

2 3 0 0 4  
7 0 2 2  

0 1 3 2  6 
1 0 2 0  2 
3 1 0 1 9  

- 
ERBurrapMatMssstr 

3 1 9  0 1 0  0 
3 1 2 9  0 0 6 0 
0 3 0 0 0 0  
13 37 0 17 15 2 
7 53 0 21 11 0 
10 66 0 18 2 1 
0 3 0 0 0 0  
0 1 5  0 2 0 0 
2 1 2  6 8 7 0 
0 1 2 0 0 0 0  
0 8 0 1 0 0  
2 1 2 6  0 6 3 0 

1 5 1 7  0 0 4 0 
0 2 0 2 0 0  

2 6 2 0  0 1 4  0 

2 6 2 0  2 7 2 1 
7 3 0 0 0 0  

26 52 0 3 16 1 
0 2 5  8 5 2 3 

2 5 5 1  0 0 3 0 
1 2 4  0 5 4 0 

1 4 2 7  0 3 3 0 
4 1 5  0 6 2 0 

2 3 1 6  4 0 2 0 
3 1 1 7  0 4 7 0 

25 22 1 12 16 1 
11 40 0 16 4 0 
0 2 7  0 1 2  0 4 
0 2 7  0 2 5  0 0 
8 3 5  0 3 0  0 0 
0 3 4  0 2 3  0 0 
13 38 0 15 0 0 

2 0 3 9  0 1 7  0 
19 41 0 15 2 1 

0 6 1 5 1 0  

1 9 1 8  1 0  2 0 
0 2 4  0 1 7  0 0 
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Table E-10. 1991 env- fa&- for all sites w i t h  all MVD dined. V 
= visit.  

v site M F G  

1 1424 
1 1522 
1 1522C 
1 1598 
1 1598C 
1 1642C 
1 1650 
1 165OC 
1 19 
1 19c 
1 208/209 
1 2397 
1 453 
1 4537c 
1 453c 
1 4825C 
1 506 
1 506C 
1 598 
1 598C 
1 601 
1 601C 
1 833 
1 846 
1 846C 
1 979 

22.35 79 
12.49 71 
19.66 39 

8.829 25 
6.156 16 

13.84 36 
5.821 4 
6.651 41 
11.69 51 
7.352 45 
3.406 19 
2.359 71 
13.09 31 
2.256 68 
30.45 72 
23.45 89 
11.39 27 
16.29 47 
16.68 52 
16.26 42 
13.35 59 

9.228 51 
39.13 34 

2.636 21 
3.295 11 

4.393 56 

0 0  
0 2  
0 0  
0 0  
0 0  
0 3  
0 0  
0 0  
0 0  
0 0  
1 0  
6 3  
0 3  
0 0  
0 0  
0 0  
6 1  
0 0  
0 3  
0 1  
0 1  
1 1  
0 0  
0 0  
6 0  
0 0  

CB 

0 

2 
3 

54 
36 
10 
15 
39 
4 

28 
2 

6 
4 
3 
1 

l2 
1 

17 
8 
8 
6 
3 
2 

26 
36 

4 

- 
LB S CG SB BRBlkKlpMatMssStr 
- 
13 0 0 1 5 2 8  0 3 1 1 6  2 
13 0 2 3 3 2 2  0 3 5  9 5 
5 0 0 3 2 8 1 8  0 1 0  3 1 
0 0 2 2  6 0 1 4  0 0 0 1 
3 0 2 6  5 1 9  0 1 3  0 1 
17 2 1 1 1 1 5 2 0  0 8 2 3 
2 7 0 6 4 5 0 0 0 0 0 0  
6 0 2 8 1 9 0 2 1 2 5  
13 0 1 14 13 20 0 15 6 2 
26 0 0 9 1 5 1 8  5 1 3  5 0 
0 0 1 5 2 4  9 3 1 9  1 2  
1 0  7 2 0 2 8  0 3 3  0 5 
12 0 5 10 32 12 0 10 7 0 
6 0 1 3 1 5 2 8  9 5 1 3  5 
4 0 0 0 2 0 3 4  0 2 0 1 3  3 
5 0 0 2 0 2 7  0 5 2  6 2 
1 8 0 4 2 5 4 9 0 8 2 7  
16 0 7 1 0  0 2 5  0 2 0  0 1 
17 0 5 1 2  1 2 5  0 2 0  1 4  
21 0 7 1 8  0 1 5  0 1 5  4 6 
0 0 0 3 2 7 3 2  0 1 5  5 5 

32 0 0 1 1 1 3 3  0 6 3 7 
7 0 3 6 4 2 1 4  0 1 2  4 1 

0 0 4 7 3 0 3 1 3 1 0  

14 0 0 4 1 9 2 8  5 8 8 2 
2 0 3 3  8 0 1 2  0 8 0 0 
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~~~~ ~ 

2 1424 
2 1598 
2 1598C 
2 1642 
2 1650 
2 165OC 
2 19 
2 19c 
2 208/209 
2 2397 
2 453 
2 4537 
2 453c 
2 4825C 
2 506 
2 506C 
2 598 
2 598C 
2 601 
2 601C 
2 833 
2 846 
2 846C 
2 979 

25.81 
5.545 
8.054 
16.06 

5.886 
6.08 

9.245 
7.677 
3.439 
2.197 
14.38 

20.63 
1.609 

21.27 
9.992 
14.21 
16.53 
14.3 
17.21 
24.64 
12.16 
2.932 
2.229 
4.364 

65 0 0 2186 0 1 2 1 0 2 8  0 2 8  6 0 

42 0 0 2 2  0 0 3 0  2 0 7 5 2 3  4 1 
15 0 0 3 4  80 0 3 6 1 1  0 1 3  0 0 0 0 

46 0 0 4 1 ' 4  0 4 3 2 5 2 2  0 1 2  5 2 

22 0 4 3 4  5 0 2 6  3 2 7 0 8 0 2 
4 0 3 2 6 3 0  0 6 2 7  0 1 0  0 0 0 

55 0 0 3 1 6  0 3 3 1 9 3 4  1 1 1  4 1 
49 0 0 3 2 2  0 0 3 2 1 2 5  7 6 6 1 
36 2 0 2 6  1 0 1 4 1 4  3 5 3 2 1  1 1  
87 1 0  2 0 1 5  0 0 3 6  6 2 8  0 1 5  
40 0 3 1 3  3 0 7 9 2 0 1 9  0 1 4  4 0 
77 0 0 2 2 0 2 2 l 2 3 8  5 7 1 7  2 
70 0 0 5 0 0 5 0 1 7 3 3  0 1 4 1 4  2 
67 0 3 3 1 6  0 3 5 0 2 5  0 3 4  2 3 
41 0 1 1 3 1 1  0 9 1 8  3 2 2  0 1 0  2 3 
52 0 0 1 2 1 5  0 9 9 0 1 7  0 3 1  0 1 
54 0 0 5 1 6  0 3 6 1 2 2 1  0 2 8  1 2  
43 0 1 1 0 2 9  0 5 9 0 1 5  0 2 2  0 3 
65 0 1 3  1 0  1 7 1 9 2 2  0 3 1  4 2 
49 0 0 8 6 0 0 4 2 9 1 6  0 2 5  3 2 
41 0 0 7 1 9  0 1 2 2 7 2 0  2 5 6 4 
22 0 1 3 6  0 0 3 8  0 0 5 1 1 3  0 0 
22 1 0 2 2  0 0 4 7  5 0 1 3  0 7 0 0 
47 0 0 3 2 2  0 1 4 1 9 2 2  8 3 4 2 
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Table E-24. Mean habitat f e a b  at antrOl an3 oiled sites for the three 
habitat types sanpled in prince Wi1l:tam sand, Alaska during each visit in 1990 
and 1991. rn 2, 3 and 4 were canbind. 

Fwxent sUk6trate Type* 
Habitat Visit O/C org In0 Slape M S FG CB IB a; SB BR KM?i S M3 PL 

Algae caver** 

Sheltered 90 1 CU 63 35 
Rocky 90 1 Oil 59 41 

Coarse 90 1 CU 26 73 
Textured 90 1 Oil 21 78 

Eqxsd 90 1 CU 38 61 
Rocky 90 1 oil 52 47 

Rocky 90 2 O i l  74 25 
Sheltered 90 2 Ctl 63 31 

Coarse 90 2 Ctl 32 67 
Textured 90 2 O i l  16 83 

Rocky 

Rocky 91 1 O i l  62 37 

EXpcsed 90 2 CU 48 52 
90 2 Oil 38 61 

sheltered 91 1 CU 62 37 

Coarse 91 1 Ctl 42 57 
Textured 91 1 oil 14 85 

Expcx2& 91 1 ctl 54 45 
Ilocky 911Oil 61 39 

I(0Cky 91 2 oil  61 37 
sheltered 91 2 Ctl 61 32 

Coarse 91 2 Ctl 38 61 
Textured 91 2 O i l  20 80 

EXpcsed 91 2 Ctl 71 29 
Rocky 91 2 O i l  58 41 

18.6 
16.0 

8.1 
6.4 

11.0 
11.0 

20.1 
18.5 

7.0 
5.9 

13.1 
0.4 

24.7 
16.0 

8.9 
6.4 

8.0 
7.8 

17.9 
17.0 

7.4 
5.8 

8.1 
8.1 

0 0 1 7 2 2  9 8 3 0  0 1 0  152 
1 0  1 7 3 2  5 7 1 5  316 2 9 3 4  

1 5 123142313 6 0 5 2 2 57 
1 1  123291918 1 0  7 1 1 4 4  

1 0  1 8 1 9  7 743 1 7  3 1 3 4 6  
1 0  0 33 1  4 3 4 0  4 5 5 9 5 8  

0 0 1 10 23 9 4 39 1 33 1 10 52 
0 0 0 4 1 0  9 3 3 1  0 2 7  11059 

1 3 5 29 15 23 11 10 3 16 1 5 56 
1 0 5 25 26 16 23 1 1 1 4  1 2 55 

0 0 11310 71143 1 9  0 8 5 1  
0 0 0 1 0  36 8 7 35 4 3 112 73 

0 0 2 7 22 6 15 30 0 36 30 13 38 
0 0 3 10 27 6 13 27 0 34 5 15 41 

2 0 0 36 11 20 19 1 0 37 10 2 48 
1 0 136 13 23 23 1 1 10 13 3 42 

0 1 1 8 26 2 11 40 6 19 6 13 45 
0 0 0 7 32 2 12 29 8 16 8 16 48 

0 0 1 1 5  22 8 9 31 0 35 6 12 39 
0 1 2 11 22 6 11 28 0 39 4 7 45 

2 0 132 9 44 9 1 4 35 10 3 43 
0 0 2 35 13 30 15 2 1 13 9 1 45 

0 0 0 5 18 4 4 36 11 14 4 16 45 
0 1 0  8 2 8  3 6 3 2  9 1 2  8 1 6 4 8  

org = Bxcent organic mer * M =: ~silt/Clay(<o.m.) ** K = w p  
In0 = Fercerrt inorganic cover s =: Sana(O.l-lnm.) 

FG =: Fine wel(1-5nm. ) 
MA=Mat 

a: =: caarse gravel (5-75m. ) m=I.kSsy 
s = s t r i n g  

CB =: a33ble(75-20Omn.) 
SB =: % d l  baulder(200mn.4Oan.) 

&=Bulk 

LB = Laxye W&(> 4oan.) 
Ea =Bedzpck 
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Table E-25. Mean habitat charaderir;tics at mrRrol and oiled sites visited in 
thme habitat types during 1990 iurl 1991 i n  prh W i l l i a m  &urd, Alaska. MVD 
2 , 3  ard 4 were dined. 

Sheltered control 62 34 20.4 0 0 1 10 22 8 9 33 1 26 10 9 45 
Ilocky Oil 64 35 16.8 1 1 2 9 23 6 8 25 1 3 0  4 10 45 

O i l  
Coarse control 35 65 7.9 2 2 2 30 12 28 13 5 2 24 6 4 50 

18 82 6.1 1 1 2 29 21 22 20 1 1 11 6 2 47 

Eqcsed control 53 47 8.9 1 1 1 9 18 5 8 4 1  5 12 4 13 47 
Ilocky O i l  52 47 10.0 1 1 0 7 32 5 7 35 6 9 6 13 57 

M - wSi l t /Clay  ( < 0.1 m. ) K-Kelp 
s -sand ( 0.1-1 m.) MA - Mat 
a; - Coarse gravel ( 5-75 n. ) 
FG - Fine gravel ( 1-5 m. ) s -strirq 

CB - W l e  
SB - small -der ( 200 m. - 4oCm. ) 
E3-T;uqeWder ( > 4 O a n .  ) =-Bedrock 

m-MoSs 
( 75-200 m. ) =-Bulk 

org - RXcent organic awer 
In0 - BrCalt iml?3anic cove 
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Table E-26. 1990 mean abundance (number/m') for each site sampled. 
Average number (Mean) of fish per square meter, sample size (n) 
standard error of the mean (S. E) , standard deviation (S. D. ) and the 
The numbers are for MVD 2, 3 and 4 combined. 
change of mean within site pairs for control minus oil (change). 

1990 Visit 1 
Site 
Pair n Mean Change S . D .  S.E. n Mean Change S . D .  S.E. 

1990 Visit 2 

4825c 
1424 
453c 
453 
601c 
601 
598c 
598 
1522c 
1522 

1383c 

506c 

1598c 

84 6c 

1650c 

1580 

506 

1598 

846 

1650 
1171C 
1171 
1627c 
1627 

19c 
19 
4537c 
979 
1642c 
833 
1642c 

2937c 
232 

3 05 

5 2.311 1.887 
6 0.423 
6 2.372 2.241 
6 0.148 
6 0.290 -0.645 
6 0.935 
6 0.380 0.158 
6 0.224 
4 0.000 
5 0.000 

Sheltered Rocky Sites 
0.995 0.427 
0.570 0.233 
3.646 1.489 
0.315 0.128 
0.332 0.144 
0.569 0.232 
0.506 0.206 
0.243 0.099 ----- ----- 

6 0.678 
5 0.321 
6 0.593 
6 0.332 
6 1.241 
6 1.362 
6 1.284 
6 0.941 
5 0.454 
6 0.103 

0.357 1.186 0.484 

0.261 0.930 0.380 
0.312 0.140 

0.292 0.119 
-0.121 1.655 0.676 

1.236 0.505 
0.343 1.230 0.502 

0.787 0.321 
0.351 0.533 0.238 

0.164 0.067 

6 0.697 0.641 1.307 0.534 6 0.313 0.251 0.372 0.152 
6 0.055 0.084 0.034 6 0.062 
6 3.345 1.457 3.422 1.397 6 2.958 2.323 3.291 1.344 

0.068 0.028 

2 1.887 
5 0.061 -0.052 0.085 0.038 5 0.287 -0.143 0.171 0.076 

0.858 0.607 3 0.635 0.587 0.339 

5 0.113 0.113 0.051 5 0.431 0.389 0.174 
6 0.056 0.056 0.067 0.027 6 0.106 -0.146 0.173 0.070 
6 0.000 6 0.252 0.233 0.095 

6 0.057 0.089 0.036 6 0.199 0.201 0.082 
6 0.236 0.121 0.281 0.115 6 0.030 -0.124 0.035 0.014 
6 0.115 0.134 0.055 6 0.154 
6 0.175 -0.005 0.144 0.059 6 0.092 0.019 0.089 0.036 

0.146 0.060 

6 0.180 0.256 0.105 6 0.072 0.118 0.048 

Coarse Textured Sites 

----- ----- 
6 1.467 1.410 0.773 0.316 No Sample Taken 

6 0.690 0.561 0.755 0.308 5 0.706 0.526 0.910 0.407 
6 0.128 0.201 0.082 5 0.180 
6 0.117 -0.237 0.112 0.046 5 0.439 0.090 0.516 0.231 

0.214 0.096 

6 0.355 0.219 0.089 6 0.349 0.192 0.079 
6 0.980 0.093 1.111 0.321 6 1.278 0.894 1.359 0.555 
3 0.887 0.989 0.571 3 0.383 0.664 0.383 
6 0.980 0.980 1.111 0.321 6 1.278 -0.574 1.359 0.555 
2 0.000 2 1.853 0.546 0.386 
4 0.000 -0.645 ----- ----- 
6 0.645 0.912 0.372 6 0.276 

2 0.057 -0.218 0.082 0.058 
0.329 0.107 

Exposed Rocky Sites 

----- ----- 

2397c 
Sheltered Estuary Sites 

208/209 4 0.000 
6 0.028 0.028 0.034 0.014 6 0.142 0.022 0.263 0.107 

4 0.120 0.055 0.028 
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Table E-27. 1991 mean abundance (number/m2) for each site sampled. 
Average number (mean) of fish per square meter, sample size (n) 
standard error of the mean (S .E) , standard deviation (S . D .  ) and the 

The numbers are for MVD 2, 3 and 4 combined. 
change of mean within site pairs for control minus oil (change). 

1991 Visit 1 1991 Visit 2 
site 
Pair n Mean Change S . D .  S . E .  n Mean Change S . D .  S . E .  

4825C 
1424 
453c 
453 
601c 
601 
598c 
598 
1522c 
1522 

506c 
506 
1598c 

846c 
1598 

846 
1650c 
1650 

19c 

4537c 
19 

979 
1642c 
833 

Sheltered Rocky Sites 
4 0.038 -1.042 0.076 0.038 4 0.775 0.112 0.590 0.295 
4 1.080 0.710 0.355 4 0.662 
4 1.474 0.061 1.572 0.786 4 0.637 -1.074 1.003 0.501 

0.859 0.429 

4 1.413 
4 0.353 -0.455 0.541 0.271 4 0.260 -1.44 0.521 0.260 

1.413 0.706 4 1.712 1.286 0.643 

4 0.809 1.178 0.589 4 1.706 2.464 1.232 
5 1.917 0.895 1.338 0.598 4 1.668 0.467 0.859 0.429 
4 1.022 0.882 0.441 4 1.201 1.344 0.672 
4 0.121 -0.881 0.173 0.087 No Sample 
4 1.002 1.013 0.507 No Sample 

Coarse Textured Sites 
4 3.514 0.762 1.265 0.633 3 3.690 
3 2.752 
4 0.520 0.252 0.325 0.163 4 0.534 

1.871 1.080 3 3.204 

4 0.268 
4 0.061 0.059 0.065 0.033 4 0.069 

0.231 0.115 4 0.116 

4 0.002 0.005 0.002 4 0.123 
4 1.085 1..068 0.442 0.221 2 0.710 
4 0.017 0.020 0.010 4 0.016 

0.486 1.531 0.884 

0.418 0.286 0.143 
2.559 1.477 

0.183 0.092 
-0.054 0.103 0.052 

0.114 0.057 
0.694 0.848 0.600 

0.019 0.009 

Exposed Rocky Sites 
4 0.318 -1.439 0.192 0.096 3 1.531 -0.433 0.945 0.545 
3 1.757 0.236 0.136 2 1.964 
4 0.300 -0.243 0.133 0.066 4 0.363 -0.233 0.241 0.121 
4 0.543 0.561 0.281 4 0.596 0.214 0.107 
4 0.448 0.091 0.385 0.192 4 1.231 0.838 1.365 0.683 
3 0.356 0.389 0.225 3 0.392 0.679 0.392 

1.077 0.762 

Sheltered Estuarv Sites 
2397C 4 0.336 -0.160 0.405 0.202 2 0.443 -0.190 0.238 0.168 
208/209 2 0.496 0.060 0.042 2 0.633 0.107 0.076 
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Table E-28. 1990 visit 1 abaxhxx (nurberm ) for each MVD sampled. Average  
nmbr (No.) of fish per square meter, of square meters ( K )  and -le 
s i z e  (n) . 'Ihe first of each site pair is the ccntml site. 

1 2 3 4 5 
S i t e  
Pair No. K nNo. K nNo. K nNo. K nNo. K n 

sheltered RacIcy S i t e s  
4825C 0.00 21.0 6 0.26 17.9 5 5.'77 12.0 5 5.71 0.4 1 - - - 
1424 0.00 14.6 6 0.25 20.8 6 0.15 21.1 6 1.00 10.7 4 - - - 
453C 0.00 20.4 6 0.00 16.6 6 0.64 23.5 6 6.04 20.0 5 16.38 4.7 1 
453 0.00 22.6 6 0.02 27.8 6 1.03 23.5 6 0.00 0.8 1 - - - 
601C 0.00 16.5 6 0.12 16.9 6 0.4113.9 6 - - - - - - 
601 
598C 0.00 16.2 6 0.00 15.6 6 0.40 21.3 6 1.77 7.2 4 0.00 1.7 1 

0.00 14.3 6 0.15 33.8 6 1.29 38.2 6 4.11 3.4 1 - - - 
598 0.00 27.1 6 0.00 18.1 6 0.25 21.7 6 1.94 1.6 1 - - - 
1522C 0.00 10.1 4 0.00 22.8 4 0.00 16.6 4 - - - - - - 
1522 0.00 33.7 5 0.00 31.1 5 0.00 5.3 4 - - - - - - 

coarse Textured Sites 
1383C 0.00 51.4 6 0.01 61.6 6 2.23 49.4 6 0.08 47.6 5 
1580 0.00 39.1 6 0.00 54.3 6 0.02 61.7 6 0.24 50.8 5 
506C 0.06 27.0 6 0.80 32.6 6 7.33 17.4 5 6.51 6.8 3 
506 0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 5.64 12.3 2 
1598'2 0.00 34.7 5 0.06 48.0 5 0.00 7.2 3 - - - 
846C 0.00 271. 6 0.02 189. 6 0.10 130. 6 0.00 3.5 1 
1598 0.00 40.0 5 0.01 80.3 5 0.06 52.0 5 0.55 25.2 5 

846 
165OC 0.00 56.8 6 0.00 51.3 6 2.83 44.7 6 4.60 7.6 3 

0.00 105. 6 0.00 117. 6 0.00 52.6 4 0.00 42.3 2 

1650 0.00 50.0 6 0.00 60.0 6 0.05 56.4 6 0.20 38.8 4 
1171C 0.00 45.5 6 0.00 58.3 6 0.38 36.8 6 0.61 25.9 3 
1171 0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.40 45.5 5 
1627C 0.00 36.2 6 0.00 40.4 6 0.07 42.9 6 0.39 50.1 6 
1627 0.00 43.7 6 0.12 52.9 6 0.14 63.5 6 0.28 19.8 4 

RacIcy Sites 
19C 0.35 21.1 6 0.13 30.2 6 0.69 47.9 6 2.68 15.0 3 
19 0.02 32.1 6 0.04 36.9 6 0.58 12.0 2 - - - 
4537C 0.00 152. 6 0.03 157. 6 0.28 132. 5 0.30 33.7 1 
979 
1642C 0.00 15.0 6 0.00 25.7 6 0.65 32.1 6 2.45 29.2 5 

0.00 64.5 6 0.07 66.6 6 0.36 66.6 6 0.96 47.0 5 

833 0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 2.65 16.9 2 
1642C 0.00 15.0 6 0.00 25.7 6 0.65 32.1 6 2.45 29.2 5 
232 
2937C 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 

0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 - - - 
305 0.00 20.2 6 0.00 22.4 6 0.61 29.8 6 2.08 17.7 4 

0.00 25.9 3 
0.31 15.3 2 - - - 
- - - 
0.00 2.2 1 

0.16 12.8 2 

0.89 27.4 4 
0.61 11.5 2 
0.46 10.8 1 
0.55 6.4 3 
0.32 6.9 2 

--- 
---  

--- 
- --  
0.80 7.5 1 
1.87 10.6 3 

1.87 10.6 3 

0.00 2.9 1 
--- 
- - - 

sheltered Estuary S i t e s  
2397C 0.00 122. 6 0.01 154. 6 0.13 64.1 3 0.00 12.3 1 - - - 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 - - - - - - 
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Table E-29. 1990 visit 2 ahm%nce (-fm2) for each MVD sampled. Average 
(No.) of fish per square meter, m m h r  of aquare meters ( W )  anl -le 

size (n). 'Ihe first of each site p a i r  is the contrul site. 

~~ ~ 

1 2 3 4 5 
S i t e  
p a i r  N o . W  n N o . W  n N o . W  n N o . W  n N o . W  n 

sheltered Rmky Sites 
4825C 0.00 10.0 6 0.05 16.5 6 1.50 12.8 5 - - - - - - 
1424 0.00 26.2 6 0.23 13.8 5 0.24 9.8 3 - - - - - - 
453C 0.00 19.4 6 0.08 24.0 6 0.46 22.8 6 1.38 9.4 3 - - - 
453 0.00 22.0 6 0.26 21.0 6 0.35 24.6 6 - - - - - - 
601C 0.00 19.5 6 0.53 13.8 6 1.97 13.2 4 2.61 2.3 1 - - - 
601 
598C 0.00 18.5 6 0.27 21.3 6 2.24 18.2 5 4.11 3.4 1 - - - 0.00 20.8 6 0.27 32.9 6 2.65 24.1 5 - - - - - - 
598 0.00 21.8 6 0.00 21.8 6 1.80 19.9 6 0.50 4.2 3 - - - 
1522C 0.00 16.4 5 0.21 24.4 5 0.68 21.7 5 - - - - - - 
1522 0.00 32.6 6 0.14 36.2 6 0.04 18.1 6 0.00 10.9 4 0.66 1.5 1 

Textured Sites  
1383C 0.00 48.5 6 0.00 59.2 6 0.98 42.4 5 0.28 54.4 5 0.00 25.5 3 
1580 0.00 52.0 6 0.00 68.5 6 0.02 66.1 6 0.37 34.9 4 - - - 
506C 0.00 24.0 6 0.35 25.7 6 4.75 16.9 6 23.08 2.6 1 - - - 
506 0.00 18.5 3 0.00 17.8 3 0.49 26.1 2 3.20 5.9 1 - - - 
1598'2 0.00 33.0 5 0.08 46.9 5 0.36 49.2 5 0.54 47.7 5 - - - 
846C 0.00 239. 6 0.00 224. 6 0.35 138. 6 0.59 10.6 3 - - - 1598 0.00 37.2 5 0.00 71.6 5 0.15 54.3 5 0.55 25.2 5 3.98 13.9 3 

846 
165OC 

0.00 81.3 6 0.00 122. 6 0.12 172. 6 1.15 72.6 4 - - - 
1650 0.00 50.7 6 0.00 55.2 6 0.10 58.5 6 0.51 46.5 6 1.55 8.7 2 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.11 47.0 5 0.56 1.8 1 
1171 0.00 39.3 6 0.05 84.8 6 0.21 59.2 6 0.78 19.2 3 0.34 5.9 1 
1627C 0.00 46.5 6 0.00 71.5 6 0.15 44.5 5 0.49 21.7 3 - - - 
1627 0.00 33.8 6 0.00 87.2 6 0.01 66.3 6 0.59 15.3 3 - - - 

Not -led 

Dq?osed Rocky S i t e s  
19C 
19 

0.03 31.5 5 0.71 35.6 5 0.64 20.9 3 0.00 8.9 2 - - - 
4537C 0.21 118. 6 0.44 71.3 5 0.14 28.3 2 0.69 50.4 1 - - - 0.00 25.8 5 0.00 20.3 5 0.32 26.1 3 0.91 5.5 1 - - - 
979 0.03 59.3 6 0.32 66.8 6 0.22 31.2 4 0.79 19.1 2 0.32 9.4 1 
1642C 0.11 23.8 6 0.24 30.0 6 0.35 22.0 5 4.35 20.0 3 1.33 2.3 1 
833 
1642C 0.11 23.8 6 0.24 30.0 6 0.35 22.0 5 4.35 20.0 3 1.33 2.3 1 

0.91 14.4 3 0.19 10.7 3 1.10 7.0 2 - - - - - - 
232 0.00 8.5 2 1.09 5.8 2 1.70 22.1 2 1.76 7.5 2 - - - 
2937C 0.00 8.8 2 0.20 8.4 2 0.00 7.5 1 0.00 4.9 1 - - - 
305 0.00 26.2 6 0.00 20.9 6 0.00 22.3 5 1.47 15.5 3 - - - 

shel- Estuary sites 
2397C 0.03 131. 6 0.14 268. 6 0.09 77.3 3 - - - - - - 
208/209 0.00 56.1 4 0.02 112. 4 0.20 148. 4 0.05 38.5 1 - - - 
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Table E-30. 1991 visit 1 (mm33er/m2) for each MVD sanpld. ~verage 
rarmber (No.) of fish per square meter, nun33er of square meters p) and sanple 
s i ze  (n) . Ihe first of each site pair is the ccntml site. 

1 2 3 4 5 
Site 
Fair No. W nNo. W nNo. W nNo. W nNo. W n 

- 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

506C 
506 
1598C 

846C 
1598 

846 
165OC 
1650 

19c 
19 
4537c 
979 
1642C 
833 

2397C 
208/209 

---  0.00 11.5 4 10.08 10.7 4 0.00 2.5 2 - - - 
0.00 8.1 4 10.43 14.7 4 2.52 14.9 4 - - - 

--- 0.23 7.9 4 80.06 10.7 4 2.44 22.5 4 8.61 8.8 2 
0.00 12.8 4 80.16 21.1 4 2.91 31.6 4 10.18 2.9 1 
0.00 6.6 4 '0.00 10.4 4 0.80 8.4 4 - - - 
0.00 24.9 4 1.48 16.5 4 - - - - - - 
0.00 16.8 5 1.27 20.6 5 3.89 20.5 5 - - - 

-I_- 0.00 12.5 4 '0.63 13.1 4 3.01 12.4 3 2.60 1.9 1 
,0.03 23.5 4 0.23 9.4 3 - - - 

0.11 12.4 4 1.46 11.2 4 2.63 13.9 4 - - - 

--- 

--- 
--- 

Coarse Textured S i t e s  --- 1.87 16.5 4 5.14 12.2 3 8.91 1.8 2 - - - 
0.07 13.2 3 2.84 17.2 3 5.95 10.7 3 - - - 
0.00 31.4 4 1.11 25.5 4 - - - - - - 
0.00 42.0 4 0.00 45.7 4 0.86 40.8 4 - - - 
0.00 129. 4 0.13 110. 4 0.13 9.1 2 - - - 
0.00 60.7 4 0.00 88.3 4 0.01 82.3 3 - - - 
0.03 34.0 4 1.18 36.5 4 2.84 22.5 4 - - - 

-I_- 0.00 36.5 4 0.00 45.9 4 0.05 40.3 4 0.44 23.9 3 

Expcsed Rxky S i t e s  
I_-- 0.16 31.0 4 0.35 31.4 4 0.55 29.1 4 1.83 15.5 3 

0.00 30.0 3 0.70 13.5 3 4.51 24.0 3 5.87 7.2 1 
0.34 121. 4 0.34 82.5 4 0.20 130. 4 - - - 
0.72 49.6 4 0.52 54.9 4 0.47 56.0 4 0.28 10.6 1 
0.00 16.8 4 0.12 23.2 4 1.60 15.1 4 - - - 

-I_- 0.00 21.9 3 0.31 20.5 3 0.94 26.1 3 1.02 5.9 1 

sheltered Estuary Sites 

--- 
--- 
I_-- 

--- 
--- 

-I_- 

--- 0.23 114. 4 0.50 92.4 4 - - - - - - 
0.04 33.3 2 0.00 33.0 2 1.30 47.2 2 - - - --- 
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Table E-31. 1991 visit 2 abum%xe (mmbr/nf) for each MVD sampled. ~verage 
m m h r  (No.) of fish per square meter, ram33er of square meters ( W )  and sample 
size (n). Ihe first of each site pair  is the ccartrol site. 

1 2 3 4 5 
Site  
pair No. W nNo. W nNo. W nNo. W nNo. W n 

- 

sheltered Rocky S i t e s  
4825C - - - 0.11 12.4 4 1.46 11.2 4 - - - - - - 
1424 - - - 0.00 14.9 4 0.20 12.3 4 1.89 11.0 4 - - - 
453c - - - 
453 

0.15 11.7 4 0.00 14.5 4 1.10 20.1 4 0.00 3.0 1 
0.06 16.7 4 0.51 17.0 4 4.12 16.5 4 - - - 

601C - - - 0.00 13.2 4 0.55 9.3 3 - - - - - - 
601 0.97 16.7 4 2.24 17.5 4 - - - - - - 
598C - - - 
598 

0.00 15.1 4 1.50 18.1 4 5.88 8.0 2 - - - 
I_-- 0.00 12.9 4 0.89 16.0 4 4.92 6.2 3 - - - 

--- 
---  

Coarse Textured Sites 
506C - - - 
506 

0.05 12.6 3 5.52 14.2 3 10.34 2.0 1 - - - --- 0.26 17.9 3 1.28 14.5 3 11.28 11.7 2 - - - 
1598C - - - 0.03 31.4 4 0.65 21.8 3 1.23 32.3 4 - - - 
1598 - - - 0.00 45.1 4 0.00 57.9 4 0.39 42.7 4 4.85 15.4 3 
846C - - - 0.00 120. 4 0.13 119. 4 0.08 12.0 1 - - - 
846 I_-- 0.00 66.5 4 0.02 114. 4 0.28 104. 4 0.62 35.4 2 
165OC - - - 0.00 17.2 2 0.90 28.3 2 1.99 9.6 2 - - - 
1650 - - - 0.00 32.7 4 0.00 44.7 4 0.05 39.5 4 1.33 23.3 4 

Expxed Rocky Sites 
19C --- 0.99 30.4 3 0.82 22.2 3 4.25 12.0 2 - - - 
19 0.00 10.3 2 2.01 13.4 2 3.21 14.3 2 - - - 
4537c - - - 0.26 134. 4 0.38 167. 4 0.40 80.1 4 - - - 
979 0.20 44.7 4 0.96 51.6 4 0.55 52.8 4 - - - 
833 
1642c - - - 0.00 16.2 4 1.44 22.3 4 7.10 1.6 1 - - - --- 0.24 21.6 3 0.61 22.4 3 0.00 15.0 2 - - - 

--- 

sheltered Estuazy Sites 
2397C - - - 
208/209 - - - 0.56 49.0 2 0.37 54.5 2 - - - - - - 

0.00 33.7 2 0.31 32.5 2 1.53 35.7 2 - - - 
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1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

1 
1 
2 
2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

All Habitats 
CU 805.3 0.02 91 701.9 0.02 83 
O i l  573.7 0.01 89 570.3 0.03 90 
Ctl 804.3 0.09 90 729.8 0.20 82 
O i l  712.7 0.04 89 757.0 0.11 89 
CU 645.6 1.36 86 508.5 1.08 69 
O i l  581.1 0.30 81 707.3 0.49 79 

O i l  332.4 1.04 45 287.4 0.84 40 
Ctl 253.9 2.36 43 283.2 1.63 34 

O i l  82.8 0.49 13 39.3 2.04 8 
CU 63.7 1.78 14 29.5 0.37 5 

Sheltered Rocky Habitats 
CU 84.1 0.00 28 83.7 0.00 29 
O i l  112.3 0.00 29 123.4 0.00 30 
CU 89.8 0.07 27 99.9 0.22 29 
O i l  131.5 0.08 29 125.8 0.17 29 
CU 87.2 1.39 27 88.6 1.31 25 
O i l  109.9 0.58 28 96.6 1.04 26 
CU 27.5 4.30 10 15.0 2.17 5 
O i l  16.2 1.35 7 15.0 0.21 7 
CU 6.3 8.19 2 - - - 
O i l  - - - 

coarse !kxtwxl Habitats 
1.5 0.65 1 

Ctl 522.3 0.01 41 436.4 0.00 35 
O i l  331.6 0.00 37 312.7 0.00 38 
CU 481.2 0.12 41 484.4 0.07 35 
O i l  432.9 0.02 37 506.8 0.01 38 
Ctl 328.2 1.85 38 341.0 1.15 33 
O i l  348.2 0.04 35 502.1 0.12 37 
CU 141.4 1.80 21 184.0 1.41 22 
O i l  234.6 0.70 27 224.8 0.86 25 
CU 43.8 0.35 8 27.3 0.13 4 
O i l  75.3 0.46 12 28.4 2.56 6 

CU 198.9 0.09 22 181.9 0.10 19 
O i l  129.7 0.01 23 134.1 0.13 22 
Ctl 233.3 0.04 22 145.4 0.42 18 
O i l  148.4 0.03 23 124.5 0.21 22 

O i l  123.0 0.38 18 108.6 0.46 16 
C t l  230.1 0.45 21 78.7 0.35 11 

O i l  81.6 1.68 11 47.5 1.30 8 
CU 84.9 1.71 12 84.1 1.96 7 

O i l  7.5 0.80 1 9.3 0.31 1 
C t l  13.4 1.40 4 2.2 1.33 1 

Exposd Rocky Habitats 

I_-- 

428.8 0.21 48 
324.7 0.08 44 
397.3 0.73 48 
365.6 0.55 44 
271.0 1.89 38 
353.0 2.08 39 
24.2 4.54 5 
52.2 2.66 8 

I_-- --- 
48.8 0.04 20 
70.7 0.02 19 
76.0 0.33 21 
79.6 0.57 19 
63.2 1.84 18 
72.7 2.75 15 
8.7 8.61 2 
4.7 6.39 2 

211.2 0.47 16 
152.4 0.01 15 
184.1 1.67 15 
197.1 0.56 15 
33.3 3.68 8 
174.1 1.54 14 

23.9 0.43 3 
_I-- 

_I-- 

168.7 0.16 12 
101.4 0.28 10 
137.1 0.27 l2 

174.4 0.78 12 
88.8 0.51 10 

106.2 1.82 10 
15.4 1.83 3 
23.6 2.39 3 

-I_- 

414.4 0.13 40 
300.1 0.16 40 
447.9 1.16 38 
381.7 0.72 40 

313.6 2.21 33 
177.8 2.51 21 

3.0 0.00 1 
74.0 2.34 9 

- - I  - -- 
52.4 0.06 16 
61.2 0.25 16 
53.0 0.90 15 
62.8 0.95 16 
28.1 2.70 6 
33.7 3.53 11 
3.0 0.00 1 --- 
I_- I --- I 

180.9 0.02 13 
162.2 0.05 15 

231.4 0.26 15 
183.6 1.74 12 

56.0 2.41 8 
197.7 1.82 14 

74.0 2.34 9 
_I- - 

-- - 
181.0 0.36 11 

211.3 0.88 11 
76.6 0.16 9 

87.5 1.08 9 
93.7 2.46 7 
82.2 1.08 8 
--I 
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Table E-33. 1990 mean biamss ( g / n f  ) for ea& site sampled. Average weight 
(mean) of fish per square meter, siunple size (n) , standard error of the man 

ccartrol minus oil (change). 'Ihe mnibers are for MvD 2, 3 and 4 dined. 
(S.E), standard deviation (S.D.)  andl the dmqe of man within site pairs for 

1990 visit 1 1990 visit 2 
Site 
p a i r  n Mean Change S.D. S.E. 'nMean change S.D. S.E. 

sheltered Rocky Sites 
4825c 5 0.295 0.136 0.263 0.118 6 0.067 -0.084 0.058 0.024 
1424 6 0.159 0.304 0.124 5 0.151 0.124 0.055 
453c 
453 

6 0.207 0.101 0.277 0.133 6 0.279 0.042 0.403 0.164 
6 0.106 0.179 0.073 6 0.237 0.284 0.116 

601c 
601 

6 0.172 -0.685 0.165 0.068 6 0.168 -0.635 0.168 0.069 
6 0.857 0.442 0.180 6 0.803 0.870 0.355 

598c 6 0.147 0.080 0.254 0.104 6 0.388 0.216 0.499 0.204 
598 6 0.067 0.113 0.046 6 0.172 0.195 0.080 
1522c 4 0.000 No Difference 
1522 

5 0.208 0.154 0.180 0.080 
5 0.000 NO Difference 6 0.054 0.099 0.040 

coarse Tevtured Sites 

1580 
1383 6 0.627 0.536 0.994 0.406 6 0.406 0.383 0.421 0.172 

6 0.091 
506c 

0.180 0.073 6 0.023 0.026 0.010 

506 2 1.140 0.474 0.335 3 0.366 0.454 0.262 
6 1.266 0.126 1.213 0.495 6 1.076 0.710 0.922 0.376 

1598C 5 0.051 -0.013 0.099 0.044 5 0.121 -0.174 0.143 0.064 
1598 
846c 

5 0.064 0.081 0.036 5 0.295 
6 0.023 0.023 0.027 0.011 6 0.063 -0.002 0.126 0.051 

0.356 0.159 

846 6 0.000 6 0.065 0.066 0.027 
165oC 6 0.214 0.167 0.263 0.107 NO sample 
1650 6 0.047 0.067 0.028 6 0.186 0.225 0.092 
1171c 6 0.281 0.132 0.367 0.150 6 0.022 -0.081 0.029 0.012 
1171 
1627C 6 0.186 -0.141 0.189 0.077 6 0.106 0.051 0.135 0.055 

6 0.149 0.171 0.070 6 0.109 0.081 0.033 

1627 6 0.327 0.466 0.190 6 0.055 0.126 0.052 

mpsed Rocky sites 
19C 
19 

6 0.464 0.382 0.559 0.228 5 0.899 

4537~ 6 0.062 -0.196 0.094 0.038 5 0.286 
6 0.062 0.141 0.058 5 0.268 

979 6 0.258 0.421 0.172 6 0.211 
1642c 6 1.323 1.269 1.802 0.520 6 0.597 
833 3 0.054 0.066 0.038 3 0.030 
1642c 6 1.323 1.323 1.802 0.520 6 0.597 
232 2 0.000 2 0.376 
2937C 4 0.000 -0.809 2 0.092 
305 6 0.809 1.323 0.540 6 0.281 

0.631 1.142 0.511 

0.075 0.156 0.070 
0.573 0.256 

0.151 0.061 
0.567 0.590 0.170 

0.221 0.590 0.170 
0.051 0.029 

0.387 0.273 
-0.189 0.122 0.086 

0.475 0.194 

sheltered Estuary S i t e s  
2397c 6 0.019 0.019 0.025 0.010 6 0.116 0.060 0.200 0.082 
208/209 4 0.000 4 0.056 0.061 0.030 

37 



Table E-34. 1991 mean biomass (g/mf) for each site sampled. 
Average weight (mean) of fish per square meter, sample size (n), 
standard error of the mean (S.E) , standard deviation (S. D. ) and the 
change of mean within site pairs f o r  control minus oil (change). 
The numbers are for MVD 2, 3 and 4 combined. 

Visit 1 Visit 2 
site 
Pair n Mean Change S.D. S.E. n Mean Change S . D .  S.E. 

4825c 
1424 
453c 
453 
601c 
601 
598c 
598 
1522C 
1522 

Sheltered Rocky Sites 
4 0.041 -0.392 0.076 0.038 4 0.249 -0.100 0.134 
4 0.502 0.330 0.165 4 0.349 
4 2.754 0.789 3.850 1.925 4 0.532 -1.152 0.898 

0.558 

4 1.946 1.811 0.905 4 1.684 1.954 
4 0.373 -0.470 0.541 0.271 4 0.135 -2.009 0.231 
4 0.875 1.103 0.551 4 2.144 3.045 

4 1.014 
5 1.280 0.248 1.056 0.472 4 0.794 -0.446 0.398 

0.696 0.348 4 1.240 1.743 
4 0.060 -0.569 0.045 0.023 No Sample 
4 0.669 0.463 0.231 No Sample 

0.067 
0.279 
0.449 
0.977 
0.116 

0.199 
1.523 

0.872 

Coarse Textured Sites 
506c 4 3.770 1.874 2.450 1.225 3 2.245 
506 3 1.821 0.934 0.539 3 1.964 
1598c 4 0.388 0.046 0.288 0.144 4 0.490 
1598 4 0.342 0.337 0.168 4 0.077 
846c 4 0.136 0.130 0.105 0.053 4 0.126 
846 4 0.001 0.000 0.000 4 0.117 
1650c 
1650 

4 0.610 0.508 0.470 0.235 2 0.409 
4 0.082 0.147 0.074 4 0.014 

0.281 1.124 0.649 
0.531 0.307 

0.413 0.336 0.168 
0.122 0.061 

0.009 0.240 0.120 
0.131 0.066 

0.395 0.556 0.393 
0.017 0.008 

19c 
19 

4 1.108 0.227 0.906 0.453 3 3.627 -0.272 2.257 1.303 
3 0.882 0.316 0.183 2 3.899 2.222 1.571 

4537c 4 0.595 -0.992 0.231 0.116 4 0.239 -1.126 0.218 0.109 
979 4 1.599 2.134 1.067 4 1.367 0.721 0.360 
1642c 
833 

4 0.425 0.079 0.417 0.209 4 3.421 3.135 4.610 2.305 
3 0.296 0.289 0.167 3 0.286 0.485 0.280 

Exposed Rocky Sites 

Sheltered Estuary Sites 
2397c 4 0.350 -0.445 0.481 0.240 2 0.412 -0.256 0.094 0.066 
208/209 2 0.812 0.817 0.578 2 0.668 0.124 0.088 
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Table E-35. 1990 visit 1 biomass (q/m2 ) for each MVD sanpled. Average weiat 
(G.) of fish per squxe meter, nmhr of square metms (W ) ard -le size (n) . 
Ihe first of each site pair is the omtml site. 

1 2 3 4 5 
Site  
pair G. W n G .  W n G .  W n G .  W n G .  W n 

482% 
1424 
453c 
453 
601c 
601 
598C 
598 
1522C 
1522 

1383C 

50- 
1580 

506 
1598c 

84- 
1598 

846 
165Oc 
1650 

1171 

1627 

1171c 

1627c 

19c 

4537c 
19 

979 
1642c 
833 
1642c 
232 
2937C 
305 

sheltered Rocky Sites  
0.00 21.0 6 0.03 17.9 5 0.62 12.0 5 0.62 0.35 1 - - - 
0.00 14.6 6 0.05 20.8 6 0.02 21.1 6 0.54 10.7 4 - - - 
0.00 20.4 6 0.00 16.6 6 0.06 23.5 6 0.55 20. 5 1.57 4.7 1 
0.00 22.6 6 0.02 27.8 6 0.66 23.5 6 0.00 0.85 1 -- - - 
0.00 16.5 6 0.11 16.9 6 0.27 13.9 6 - - - - - - 
0.00 14.3 6 0.33 33.8 6 0.97 38.2 6 3.36 3.2 1 - - - 
0.00 16.2 6 0.00 15.6 6 0.11 21.3 6 0.92 7.2 4 0.00 1.68 1 
0.00 27.1 6 0.00 18.1 6 0.09 21.7 6 0.24 1.6 1 - - - 
0.00 10.1 4 0.00 22.8 4 0.00 16.6 4 - - - - - - 
0.00 33.7 5 0.00 31.1 5 0.00 5.3 4 - - - - - - 
coarse Textured Sites  
0.00 51.4 6 0.03 61.6 6 1.91 49.4 6 0.06 47.6 5 0.00 25.9 3 
0.00 39.1 6 0.00 54.3 6 0.03 61.7 6 0.43 50.8 5 0.18 15.3 2 
0.02 27.0 6 0.48 32.6 6 2.73 17.4 5 1.96 6.75 3 - - - 
0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 3.06 12.3 2 - - - 
0.00 34.7 5 0.05 48.0 5 0.00 7.2 3 - - - - - - 
0.00 40.0 5 0.01 80.3 5 0.03 52.0 5 0.22 25.2 5 0.00 2.2 1 
0.00 271. 6 0.01 189. 6 0.04 130. 6 0.00 3.5 1 - - - 
0.00 105. 6 0.00 117. 6 0.00 52.6 4 0.00 42.3 2 0.14 12.8 2 
0.00 56.8 6 0.00 51.3 6 0.40 44.7 6 0.76 7.6 3 - - - 
0.00 50.0 6 0.00 60.0 6 0.08 56.4 6 0.10 38.8 4 1.01 27.4 4 
0.00 45.5 6 0.00 58.3 6 0.63 36.8 6 0.35 25.9 3 0.70 11.5 2 
0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.51 45.5 5 0.99 10.8 1 
0.00 36.2 6 0.00 40.4 6 0.04 42.9 6 0.44 50.1 6 0.42 6.4 3 
0.00 43.7 6 0.27 52.9 6 0.23 63.5 6 0.36 19.8 4 0.40 6.9 2 

Rocky Sites 
0.16 21.1 6 0.04 30.2 6 0.62 47.9 6 1.15 15.0 3 - - - 
0.04 32.1 6 0.00 36.9 6 0.4112.0 2 - - - - - - 
0.00 152. 6 0.01 157. 6 0.12 132. 5 0.39 33.7 1 - - - 
0.00 64.5 6 0.04 66.6 6 0.25 66.6 6 0.56 47.0 5 0.23 7.5 1 
0.00 15.0 6 0.00 25.7 6 0.68 32.1 6 4.33 29.2 5 1.96 10.6 3 
0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 0.17 16.9 2 - - - 
0.00 15.0 6 0.00 25.7 6 0.68 32.1 6 4.33 29.2 5 1.96 10.6 3 
0.00 6.9 2 0.00 13.8 2 0.00 2.6 1 - - - - - - 
0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 0.00 2.88 1 
0.00 20.2 6 0.00 22.4 6 0.47 29.8 6 3.49 17.7 4 - - - 
sheltered Estuary Sites 

2397~ 0.00 122. 6 0.01 154. 6 0.06 64.1 3 0.00 12.3 1 - - - 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 - - - - - - 
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Table E-36. 1990 visit 2 biarnass (qm) for each MVD sanpled. Average weight 
(G.) of fish per square meter, mms3er of square mzters (W) and -le size (n). 
‘RE first of each site pair is the oontrol site. 

1 2 3 4 5 
Site 
pair G. W n G .  W n G .  W n G .  W n G .  W n 

- 

48292 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

Sheltered Ilocky Sites 
0.00 10.0 6 0.00 16.5 6 0.15 12.8 5 - - - - - - 
0.00 26.2 6 0.11 13.8 5 0.10 9.8 3 - - - - - - 
0.00 19.4 6 0.06 24.0 6 0.16 22.8 6 0.83 9.4 3 - - - 
0.00 22.0 6 0.28 21.0 6 0.18 24.6 6 - - - - - - 
0.00 19.5 6 0.08 13.8 6 0.22 13.2 4 0.66 2.3 1 - - - 
0.00 20.8 6 0.16 32.9 6 1.55 24.1 5 - - - - - - 
0.00 18.5 6 0.04 21.3 6 0.82 18.2 5 0.79 3.4 1 - - - 
0.00 21.8 6 0.00 21.8 6 0.31 19.9 6 0.05 4.2 3 - - - 
0.00 16.4 5 0.11 24.4 5 0.38 21.7 5 - - - - - - 
0.00 32.6 6 0.06 36.2 6 0.01 18.1 6 0.00 10.9 4 0.57 1.5 1 

1383C 0.00 48.5 6 0.00 59.2 6 1.08 42.4 5 0.50 54.4 5 0.00 25.5 3 
1580 0.00 52.0 6 0.00 68.5 6 0.00 66.1 6 0.16 34.9 4 - - - 
506C 0.00 24.0 6 0.16 25.7 6 2.29 16.9 6 3.38 2.6 1 - - - 
506 0.00 18.5 3 0.00 17.8 3 0.12 26.1 2 2.51 5.9 1 - - - 
1598C 0.00 33.0 5 0.03 46.9 5 0.13 49.2 5 0.28 47.7 5 - - - 
1598 0.00 37.2 5 0.00 71.6 5 0.02 54.3 5 0.72 30.5 4 0.60 13.9 3 
846C 0.00 239. 6 0.00 224. 6 0.17 138. 6 0.17 10.6 3 - - - 
846 
165W 

0.00 81.3 6 0.00 122. 6 0.02 172. 6 0.37 72.6 4 - - - 
Not Sampled 

1650 0.00 50.7 6 0.00 55.2 6 0.14 58.5 6 0.49 46.5 6 2.66 8.7 2 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.08 47.0 5 0.19 1.8 1 
1171 0.00 39.3 6 0.05 84.8 6 0.15 59.2 6 0.23 19.2 3 1.07 5.9 1 
1627C 0.00 46.5 6 0.00 71.5 6 0.25 44.5 5 0.32 21.7 3 - - - 
1627 0.00 33.8 6 0.00 87.2 6 0.00 66.3 6 0.38 15.3 3 - - - 

Coarse Textured Sites 

19c 
19 

0.11 31.5 5 0.84 35.6 5 0.85 20.9 3 0.00 8.9 2 - - - 
4537C 0.05 118. 6 0.21 71.3 5 0.25 28.3 2 0.57 50.4 1 - - - 0.00 25.8 5 0.00 20.3 5 0.65 26.1 3 0.12 5.5 1 - - - 
979 
1642C 0.16 23.8 6 0.12 30.0 6 0.15 22.0 5 2.08 20.0 3 0.27 2.3 1 

0.02 59.3 6 0.24 66.8 6 0.11 31.2 4 0.36 19.1 2 0.32 9.4 1 

833 
1642C 0.16 23.8 6 0.12 30.0 6 0.15 22.0 5 2.08 20.0 3 0.27 2.3 1 

0.13 14.4 3 0.01 10.7 3 0.09 7.0 2 - - - - - - 
232 0.00 8.5 2 0.21 5.8 2 0.35 22.1 2 0.44 7.5 2 - - - 
2937C 0.00 8.7 2 0.33 8.4 2 0.00 7.5 1 0.00 4.9 1 - - - 
305 0.00 26.2 6 0.00 20.9 6 0.00 22.3 5 1.64 15.5 3 - - - 

Expcsed R x k y  S i t e s  

Sheltered Estuary Sites 
2397C 0.05 131. 6 0.12 268. 6 0.08 77.3 3 -- - - - - - 
208/209 0.00 56.1 4 0.00 112. 4 0.10 148. 4 0.01 38.5 1 - - - 
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Table E-37. 1991 visit 1 bimass (am) for each MVD samplal. Average weight 
(G.) of fishpersquaremeter, ranaberof squaremeters @F) andsamplesize (n). 
Ihe first of each site pair  is the 03ntrOl site. 

1 2 3 4 5 
Si te  
Pair G. W nG. K nG. W nG. W nG. K n 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

sheltered Rocky Sites --- 0.00 11.5 4 0.09 10.7 4 0.00 2.5 2 - - - --- 0.00 8.1 4 0.24 14.7 4 1.11 14.9 4 - - - --- 0.07 7.9 4 0.07 10.7 4 4.76 22.5 4 20.51 8.8 2 - - - 0.00 12.8 4 0.09 21.1 4 4.29 31.6 4 29.88 2.8 1 
--- 0.00 6.6 4 0.00 10.4 4 0.85 8.4 4 - - - 

0.00 24.9 4 1.70 16.5 4 - - - - - - --- 0.00 16.8 5 0.71 20.6 5 2.64 20.5 5 - - - 
_I-- 0.00 12.5 4 1.12 13.1 4 2.12 12.4 3 3.20 1.9 1 ---  0.00 6.0 3 0.02 23.5 4 0.11 9.4 3 - - - 
-I_- 0.03 12.5 3 0.09 14.3 3 1.25 13.9 4 - - - 

--- 

coarse ‘&xtur& Sites 
506C - - - 2.75 16.5 4 4.05 12.2 3 4.22 1.8 2 - - - 
506 - - - 0.06 13.2 3 1.06 17.2 3 5.08 10.7 3 - - - 
1598C -- - - 0.00 31.4 4 0.84 25.5 4 - - - - - - 
1598 - - - 0.00 42.0 4 0.00 45.7 4 1.08 40.8 4 - - - 
846c - - - 0.00 129. 4 0.31 110. 4 0.14 9.0 2 - - - 
846 - - - 0.00 60.7 4 0.00 88.3 4 0.01 82.3 3 - - - 
165OC - - - 0.00 34.0 4 0.75 36.5 4 1.92 22.5 4 - - - 
1650 - - - 0.00 36.5 4 0.00 45.9 4 0.23 40.3 4 0.46 23.9 3 

mpcsed Rocky S i t e s  
19c 
19 -I_- 0.00 30.0 3 0.15 13.5 3 2.41 24.0 3 2.51 7.2 1 
4537c - - - 0.26 121. 4 1.14 82.5 4 0.50 130. 4 - - - 
979 - - - 1.31 49.6 4 2.06 54.9 4 1.44 56.0 4 0.62 10.6 1 
1642C - - - 0.00 16.8 4 0.03 23.2 4 1.67 15.1 4 - - - 
833 - - - 0.00 21.9 3 0.09 20.5 3 0.99 26.1 3 0.84 5.9 1 

0.05 31.0 4 1.23 31.4 4 2.53 29.1 4 6.19 15.5 3 

sheltezed Estuary S i te s  
2397C - - - 0.26 114. 4 0.50 92.4 4 - - - - - - 
208/209- - - 0.03 33.3 2 0.00 33.0 2 1.81 47.2 2 - - - 
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Table E-38. 1991 visit 2 bianass (q'm' ) for each MVD sampled. Average weight 
(G.) of fish per square meter, rnmker of square metem ( W )  and sample size (n). 
% first of each site pair is the oontrol site. 

1 2 3 4 5 
site 
Fair G. W nG. W nG. W nG. W nG. W n 

sheltered Rocky sites 
4825C - - - 0.03 12.4 4 0.55 11.2 4 - - - - - - 
1424 - - - 0.00 14.9 4 0.11 12.3 4 0.99 11.0 4 - - - 
453c - - - 0.13 11.7 4 0.00 14.5 4 0.89 20.1 4 0.00 3. 1 
453 - - - 0.02 16.7 4 0.18 17.0 4 4.48 16.5 4 - - - 
601C - - - 0.00 13.2 4 0.28 9.3 3 - - - - - - 
598C - - - 601 - - - 1.01 16.7 4 2.92 17.5 4 - - - - - - 

0.00 15.1 4 0.65 18.1 4 3.15 8.0 2 - - - 
598 - - - 0.00 12.9 4 0.95 16.0 4 5.23 6.2 3 - - - 

506C 
506 
1598'2 

846C 
1598 

846 
165oC 
1650 

Coarse Textured Sites --- 0.02 12.6 3 4.11 14.2 3 1.54 2.0 1 - - - 
0.88 17.9 3 0.94 14.5 3 4.39 11.7 2 - - - 
0.01 31.4 4 0.58 21.8 3 1-20 32.3 4 - - - 
0.00 45.1 4 0.00 57.9 4 0.26 42.7 4 3.72 15.4 3 
0.00 120. 4 0.24 119. 4 0.05 12.0 1 - - - --- 0.00 66.5 4 0.03 114. 4 0.24 104. 4 0.69 35.4 2 
0.00 17.2 2 0.40 28.3 2 1.58 9.6 2 - - - 
0.00 32.7 4 0.00 44.7 4 0.04 39.5 4 1.71 23.3 4 

--- 
- -- - 

---  

E q c s &  Rocky Sites  
19c - - - 
19 

1.56 30.4 3 2.60 22.2 3 10.43 12.0 2 - - - 
0.00 10.3 2 2.74 13.4 2 7.56 14.3 2 - - - 

4537c - -- - 0.14 134. 4 0.16 167. 4 0.39 80.1 4 - - - 
979 - - - 0.80 44.7 4 1.34 51.6 4 1.80 52.8 4 - - - 
1642C - - - 0.00 16.2 4 4.06 22.3 4 17.73 1.5 1 - - - 
833 - - - 0.13 21.6 3 0.50 22.4 3 0.00 15.0 2 - - - 

--- 

sheltered Estuazy S i t e s  
2397C - - - 
208/209- - - 

0.59 49.0 2 0.30 54.5 2 - - - - - - 
0.00 33.7 2 0.28 32.5 2 1.65 35.7 2 - -- - 
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Table E-39. Biamass (Wm' ) for ea& MVD aver ea& of 3 hab i t a t s  and hab i t a t s  
dined for all intertidal fish. 

1990 1991 

V i s i t  1 V i s i t  2 V i s i t  1 V i s i t  2 
- 

MVD scpn W N  ssm W N  scpn g / & N  scpn W m ' N  
- 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 
1 
2 
2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
oil  

ctl 
O i l  
Ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
Ctl 
O i l  

ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
Ctl 
O i l  
ctl 
O i l  

ctl 
oil 
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

All hab i t a t s  
805.3 0.01 91  701.9 0.02 83 
573.7 0.01 89 570.3 0.01 90 
804.3 0.04 90 729.8 0.11 82 
712.7 0.04 89 757.0 0.06 89 

581.1 0.21 81 707.3 0.20 79 
645.6 0.53 86 508.5 0.50 69 

253.9 1.04 43 283.2 0.58 34 
332.4 0.81 45 287.4 0.47 40 
63.7 0.72 14 29.5 0.09 5 
82.8 0.5113 39.3 1.13 8 

112.3 0.00 29 123.4 0.00 30 
84.1 0.00 28 83.7 0.00 29 

131.5 0.08 29 125.8 0.12 29 
89.8 0.02 27 99.9 0.05 29 

109.9 0.37 28 96.6 0.42 26 
87.2 0.21 27 88.6 0.34 25 

27.5 0.70 10 15.0 0.78 5 
16.2 0.82 7 15.0 0.02 7 
6.3 0.78 2 - - -- 

1.5 0.57 1 
coarse hab i t a t s  

522.3 0.01 41 436.4 0.00 35 

481.2 0.08 4 1  484.4 0.03 35 
331.6 0.00 37 312.7 0.00 38 

432.9 0.04 37 506.8 0.01 38 
328.2 0.83 38 341.0 0.66 33 
348.2 0.06 35 502.1 0.05 37 
141.4 0.58 21 184.0 0.41 22 
234.6 0.50 27 224.8 0.49 2:5 
43.8 0.33 8 27.3 0.04 4 
75.3 0.53 12 28.4 1.37 6 

198.9 0.04 22 181.9 0.09 1.9 
129.7 0.01 23 134.1 0.02 2 2  
233.3 0.01 22 145.4 0.37 1.8 
148.4 0.01 23 124.5 0.08 22 
230.1 0.40 21 78.8 0.34 1.1 
123.0 0.28 18 108.6 0.20 1.6 
84.9 2.13 12 84.1 0.97 7 
81.6 1.55 11 47.5 0.82 8 
83.4 1.47 4 2.3 0.27 1 
7.5 0.23 1 9.4 0.31 1 

sheltered Rocky habitat 

- -- - 

Rocky hab i t a t s  

--- --- 
428.8 0.26 48 
324.7 0.12 44 
397.3 0.69 48 
365.6 0.56 44 
271.0 1.87 38 
353.0 1.78 39 
24.2 11.9 5 
52.2 4.8 8 

--- 
48.9 0.01 20 
70.8 0.01 19 
76.0 0.20 21 
79.6 0.67 19 
63.3 2.00 18 
72.8 2.20 15 
8.8 20.5 2 
4.8 16.5 2 

--- --- 
211.2 0.68 16 
152.4 0.01 15 
184.1 1.32 15 
197.1 0.21 15 
33.3 2.05 8 

174.1 1.47 14 

23.9 0.45 3 
--- 

--- 
168.7 0.10 12 
101.4 0.52 10 
137.1 0.79 12 

174.4 1.57 12 
88.8 0.89 10 

106.2 1.60 10 
15.5 6.19 3 
23.6 1.33 3 

--I 

--- 
414.4 0.14 40 
300.1 0.25 40 
447.9 1.21 38 
381.7 0.79 40 
177.8 2.84 21 
313.6 2.15 33 

74.1 2.15 9 
3.0 0.00 1 

--I 

--- 
52.5 0.03 16 
61.3 0.25 16 
53.0 0.37 15 
62.8 1.04 16 
28.2 1.64 6 
33.7 3.42 11 
3.0 0.00 1 --- 
I_-- --- 
180.9 0.01 13 
162.2 0.17 15 
183.6 1.32 12 

I 56.0 1.19 8 
231.4 0.19 15 

197.7 0.78 14 

74.1 2.15 9 
--- 

--I --- 
181.0 0.47 11 
76.6 0.39 9 

211.3 2.24 11 
87.5 1.37 9 
93.7 5.74 7 
82.2 2.79 8 --- --- 
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Table E-40. The total number of MVD's visited (total), the percent 
of these that contained fish (%) at each MVD during two visits each 
in 1990 and 1991 at oil and control sites. The probability value 

is from the Wilcoxon test. 

Control Oiled 

Year Visit MVD Total % Total % P 
~~~ 

1990 1 2 90 15.6 89 10.1 0.202 
1990 1 3 
1990 1 4 

86 47.7 
43 65.1 

81 34.6 0.190 
46 65.2 0.812 

1990 2 2 82 29.3 89 18.0 
1990 2 3 69 59.4 79 46.8 

0.209 
0.300 

1990 2 4 34 70.6 41 80.5 0.310 

1991 1 2 49 24.5 45 13.3 0.224 
1991 1 3 48 60.4 45 42.2 0.205 
1991 1 4 38 73.7 39 82.1 0.611 

1991 2 2 40 27.5 40 25.0 0.916 
1991 2 
1991 2 

3 
4 

38 73.7 
21 90.5 

40 50.0 
33 84.8 

0.168 
0.336 

Table E-41. nunber of m's that contained intertidal fish fcund (N) cut 
of the total possible nunber of MVD's ( T t l )  , an3 the percent (%) of MVD's that 
contained fish for the 3 habitat types, an3 all 3 car3sined. 

Overall 

year MVD Visit Fm Ttl % 

1990 2 1 23 179 12.8 
1990 3 1 69 167 41.3 
1990 4 1 58 89 65.2 

1990 2 2 40 171 23.4 
1990 3 2 78 148 52.7 
1990 4 2 57 75 76.0 

1991 2 1 18 94 19.1 
1991 3 1 48 93 51.6 
1991 4 1 60 77 77.9 

1991 2 2 21 80 26.3 
1991 3 2 48 78 61.5 
1991 4 2 47 54 87.0 

D(pw c3rseTxt 

F m T U  % NTU % 

19 39 48.7 25 73 34.2 
9 45 20.0 9 78 11.5 

18 23 78.3 29 48 60.4 

16 40 40.0 6 73 8.2 
14 27 51.9 34 70 48.6 
11 15 73.3 41 48 85.4 

10 22 45.5 
16 22 72.7 15 30 50.0 

5 31 16.1 

21 22 95.5 17 22 77.3 

11 20 55.0 3 28 10.7 
15 20 75.0 15 27 55.6 
12 15 80.0 19 22 86.4 

F m T t l  % 

5 56 8.9 
25 55 45.5 
11 18 61.1 

18 58 31.0 
30 51 58.8 
5 12 41.7 

3 41 7.32 
17 41 41.5 
22 33 66.7 

18 31 58.1 
7 32 21.9 

16 17 94.1 
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Table E-42. 'me number of MvD's that dined intertidal fish (Fnd) art of the 
total possible of m ' s  (TU), and the percent (%) of MvD's that amtained 
fish for the 3 habitats t y p s  and all 3 canbined. 

1990 2 25 178 14.0 38 172 22.1 11 
1990 3 65 160 40.6 82 155 52.9 15 
1990 4 63 87 72.4 52 77 67.5 17 

1991 2 16 85 18.8 23 89 25.8 8 
1991 3 
1991 4 

39 85 45.9 57 86 66.3 15 
60 72 83.3 47 59 79.7 15 

COarseTeXtured 

1990 2 4 75 5.3 11 76 14.5 10 
1990 3 
1990 4 

22 72 30.6 37 71 52.1 28 
39 53 73.6 31 43 72.1 7 

1991 2 2 30 6.6 6 29 20.7 6 
1991 3 
1991 4 21 28 75.0 15 16 93.8 24 

6 30 20.0 24 27 88.9 18 

--  

45 24.4 14 40 35.0 
34 44.1 18 32 56.3 
19 89.5 12 19 63.2 

19 42.1 13 23 56.5 
19 78.9 16 23 69.6 
18 83.3 18 19 94.7 

58 17.2 13 56 23.2 
54 51.9 27 52 51.9 
15 46.7 9 15 60.0 

36 16.7 4 37 10.8 
36 50.0 17 36 47.2 
26 92.3 14 24 58.3 

Table E-43. 'Ihe number of MvD's that Contained intertidal fish f& (fna) art 
of the total possible of MVD's (tu) , and the percent (%) of MVD's that 
dined fish for the 3 habitat Wes, and all 3 canbined. 

1990 2 
1990 3 147 315 46.7 33 66 50.0 59 143 41.3 55 106 51.9 

63 350 18.0 25 85 29.4 15 151 9.93 23 114 20.2 

1990 4 115 164 70.1 29 38 76.3 70 96 72.9 16 30 53.3 

1991 2 39 174 22.4 21 42 50.0 8 59 13.6 10 73 13.7 
1991 3 
1991 4 107 131 81.7 33 37 89.2 36 44 81.8 38 50 76.0 

96 171 56.1 31 42 73.8 30 57 52.6 35 72 48.6 
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Table E-44. 'Ihe rnnaber of m's that amtained intertiaal fish (W) out of the 
nuubex of WD's visited (tu), and the perecnt (%) of MVD's that amtained fish 
for dl 3 habitat types, and habitats dined. 

Overall 

O i l  (hltrOl 

Yea rmvi s i t  mdTtl  % FhdTtl % 

1990 2 1 9 89 10.1 14 90 15.6 
1990 3 1 28 81 34.6 41 86 47.7 
1990 4 1 30 46 65.2 28 43 65.1 

1990 2 2 16 89 18. 24 82 29.3 
1990 3 2 37 79 46.8 41 69 59.4 
1990 4 2 33 41 80.5 24 34 70.6 

1991 2 1 
1991 3 1 

6 45 13.3 12 49 24.5 

1991 4 1 
19 45 42.2 29 48 60.4 
32 39 82.1 28 38 73.7 

1991 2 2 10 40 25. 11 40 27.5 
1991 3 2 20 40 50. 28 38 73.7 
1991 4 2 28 33 84.8 19 21 90.5 

coarse- 

4 23 17.4 
9 18 50. 

5 22 22.7 

10 11 90.9 
10 21 47.6 
8 12 66.7 

7 22 31.8 9 18 50. 
6 16 37.5 8 11 72.7 
7 8 87.5 4 7 57.1 

8 10 80. 
3 10 30. 7 12 58.3 

9 10 90. 12 12 100. 
8 12 66.7 

5 9 55.6 6 11 54.5 
7 9 77.8 8 11 72.7 
6 8 75. 6 7 85.7 

--Racky 

1990 2 1 2 37 5.41 7 41 17.1 
1990 3 1 6 35 17.1 19 38 50. 
1990 4 1 15 27 55.6 14 21 66.7 

1990 2 2 2 38 5.26 
1990 3 2 

4 35 11.4 

1990 4 2 24 26 92.3 17 22 77.3 
16 37 43.2 18 33 54.5 

1991 2 1 1 15 6.67 
1991 3 1 

4 1.6 25. 
2 15 13.3 13 1.5 86.7 

1991 4 1 10 14 71.4 7 8 87.5 

1991 2 2 1 15 6.67 2 1.3 15.4 
1991 3 2 
1991 4 2 

4 15 26.7 11 1.2 91.7 
11 14 78.6 8 8 100. 

13 28 46.4 
3 29 10.3 

5 8 62.5 

7 29 24.1 
15 26 57.7 
2 7 28.6 

2 20 10. 
9 20 45. 
13 15 86.7 

4 16 25. 

11 11 100. 
9 16 56.3 

12 27 44.4 
2 27 7.41 

6 10 60. 

11 29 37.9 
15 25 60. 
3 5 60. 

1 21 4.76 
8 21 38.1 
9 18 50. 

3 16 18.8 
9 15 60. 
5 6 83.3 
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Table E-45. Mean aixmbme (mmJser/m' ) for all habitats using site pairs sampled 
bovl years (IFlO). m 2, 3 and 4 were lxalbined. 

1990 1991 

V i s i t  V i s i t  V i s i t  V i s i t  
Habitat O/C N 1 R a t i o  N 2 R a t i o  N 1 Ratio N 2 R a t i o  

sheltered C 4 1.296 3.00 4 0.949 1.25 4 1.002 0.93 4 0.835 0.63 
Rocky 0 0.432 0.757 1.080 1.320 

Textur& 0 0.334 
Coarse C 3 1.218 3.65 3 1.166 2.92 3 1.365 1.61 3 1.226 1.27 

EXps& C 3 0.595 1.61 3 0.837 2.82 3 0.355 0.41 3 0.997 1.19 

0.398 0.848 0.961 

Rocky 0 0.370 0.296 0.851 0.832 

Habitats C 10 1.056 2.71 10 0.982 1.85 10 0.919 0.96 10 0.995 0.91 
thbined 0 0.390 0.532 0.950 1.088 

0 = Oiled; C = Control 

Table E-46. I&an bioltlass (m ) for all habitats using site pairs -led both 
years (IFlO). MVD 2, 3 a& 4 W3-e calhined. 

~~~ 

1990 1991 

V i s i t  V i s i t  visit V i s i t  
Habitat O/C N 1 Ratio N 2 Ratio N 1 R a t i o  N 2 Ratio 

sheltered C 4 0.201 0.67 4 0.226 0.65 4 1.122 1.03 4 0.428 0.31 
Rocky 0 0.297 0.349 1.085 1.354 

Coarse C 3 0.470 2.35 3 0.438 2.06 3 1.432 2.30 3 0.836 1.38 
Textured 0 0.200 0.212 0.622 0.606 

Expcsd C 3 0.616 4.43 3 0.594 3.08 3 0.709 0.71 3 2.321 1.48 
Rocky 0 0.139 0.193 0.993 1.570 

Habitats C 10 0.409 1.80 10 0.392 1..46 10 1.092 1.18 10 1.094 0.92 
Cunbined 0 0.227 0.268 0.922 1.180 

0 = O i l e d ;  C = Contrul 
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Table E-47. Wilcoxon matched-pairs test on abundance (number/m2) 
for sites visited both years (m=lO). 

Year Visit Habitat Sime p(va1ue) 
S amp ,1 e 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1992 

1990 

1991 
1990 

1991 

1990 
1990 
1991 
1991 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

1 
2 
1 
2 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 

Exposed Rocky 
Exposed Rocky 

Exposed Rocky 

4 
4 
4 
4 

3 
3 
3 
3 

3 
3 
3 
3 

Both Year Sites 10 
Both Year Sites 10 
Both Year Sites 10 
Both Year Sites 10 

0.273 
0.144 
0.715 
0.465 

0.285 

0.109 
1.000 

0.285 

0.593 

0.285 
0.109 

1.000 

0.139 
0.059 
0.878 
0.959 

Table E-48. Wilcoxon matched-pairs test on biomass (g/m2 ) for 
sites visited both years (n=lO) . 

~~ ~~ 

Sample 2-tailed 
Year Visit Habitat Size p(Va1ue) 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1992 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

1 
2 
1 
2 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

Both Year Sites 
Both Year Sites 
Both Year Sites 
Both Year Sites 

4 0.715 
4 
4 

0.715 
1.000 

4 0.068 

3 
3 

0.285 
1.000 

3 
3 

0.109 
0.109 

3 0.285 
3 0.109 
3' 1.000 
3' 1.000 

1 0 0.285 
1 0 0.386 
1 0 0.575 
10 0.445 
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Table E-49. ANOVA summary on ,abundance for site pairs 
visited both years (n=lO). 

Main Effects Interaction 

Habitat Oil Time Oil*Time N 

Sheltered Rocky 0.581 0.880 0,251 31 

Coarse Textured 0.091 0.462 0.947 24 

Exposed Rocky 0.833 0.312 0.356 24 

All Habitats 0.123 0.140 0.145 79 

Table E-50. ANOVA summary on biomass for site pairs 
visited both years (n=lO). 

Main Effects Interaction 

Habitat Oil Time Oil*Time N 

Sheltered Rocky 0.220 0.009 0.285 31 

Coarse Textured 0.226 0.121 0.759 24 

Exposed Rocky 0.437 0.023 0.890 24 

All Habitats 0.656 0.000 0.917 79 
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Table E-51. Coefficients for the lqistic models to preaid the probability of 
aetecting fish in 1990 at those site pairs (1~10) sampled in Prince William Saml 
on d l  fax visits. only those variables a& entered the lqistic stepwise 
regression analyses WSE incluied. Because of the increases relative fish 
~inMVD3and4,sarerallw~elsofakndance-usedintheanalyses. 
see methods and mterials for further explanations. 

m 2 3 3 4 4 4 

Definition 0:Absent 0:Absent 0:0-0.2/m2 0:Absent 0:0-0.2/m2 0:0-0.6/m2 
1:- 1:- 1: >0.2/m2 1:- 1: >0.2/m2 1: >0.6/m2 

-0.635 

-0.046 

0.056 

0.941 

-0.349 

-0.892 

110 

0.265 -0.075 1.872 1.872 0.427 

-0.092 -0.077 -0.094 -0.094 

0.016 0.015 

-0.081 

0.029 0.036 

177 177 76 76 76 

* n; = ~ine gravel: MAT = Matting Algae: N = sample Size 
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Table E-52. Coefficierrts for the final logistic x&ls to p d c t  the 
pmbability of detecting fish in 1991 at those site pairs (1~10)  sanpld in 
since w i l l i a m  samd an all four visits. Qlly those variables whi& entered the 
lcgistic steprise regzessicm anal is were included. -use of the bxeased 
relative fish ahmbnce ( n u a k e r / m  ) .in IWD 3 and 4 several levels of abw&m!e y " .  

ware used in the analyses. 

MVD 2 3 3 4 4 4 

Definition 0: 0 
1: >o 

constant -1.102 

Slope -0.099 

Bulk 0.031 

Mat 

m5s 0.123 

string 

=P=ed 
Racky 

0.667 

coarse 
!rwbred 

-0.497 

N 151 

0: 0 
1: >o 

0: 0-0.2 0: 0 0: 0-0.2 0: 0-0.6 
1: >0.2 1: X 1: X . 2  1: >0.6 

0.803 0.X25 1.771 1.027 -0.358 

-0.123 -0.079 0.071 

0.034 0.030 

0.228 0.208 

148 148 110 110 110 
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Table E-61. Coefficients resul.ting from the forward multiple linear 
stepwise regression analysis to predict the probability of finding 
intertidal fish based on biomass at all sites sampled during 1990 in 
Prince William Sound, Alaska. Only those habitat variables which entered 
the forward multiple linear stapwise regression analyses were included. 
The coefficients were then estimated by bootstrapping the selected 
factors. The standard error is; given in parentheses. 

MVD 2 3 4 

Constant 

Oil 

visit 

Mat 

Bulk 

String 

Slope 

Cobble 

Small 
Boulder 

Fine 
Gravel 

Rocky 
Exposed 

Number of 
Quadrats 

0.063(0.059) 

367 

0.293 

-0.305(0.159)* 

-0.179(0.174) 

0.024(0.011) 

0.005(0.003)* 

._---- -- ------- - 
-0.013(0.009) 

O.OlO(0.008) 

-0.013(0.009) 

3 19 

-0.035(0.036) 

0.435(0.406) 

159 

Level of Significance: * - P i 0.05: ** - P < 0.01 
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Table E-62. Coefficients resulting from the forward multiple linear 
stepwise regression analysis to predict the probability of finding 
intertidal fish based on biomass at all sites sampled during 1991 in 

the Forward multiple linear stlepwise regression analyses were included. 
Prince William Sound, Alaska. Only those habitat variables which entered 

The coefficients were then estimated by bootstrapping the selected 
factors. The standard error is given in parentheses. 

MVD 2 3 4 

Constant 

Visit 

Mat 

Kelp 

Bulk 

Bedrock 

Large 
Boulder 

Exposed 
Rocky 

Coarse 
Textured 

Sheltered 
Rocky 

Number of 
Quadrats 

-0.570 

___--____--____ 
0.028(0.019) 

0.108(0.124) 

0.006(0.006) 

0.010(0.005)* 

-0.013(0.009) 

0.552(0.473) 

-0.309(0.179)* 

183 

1.460(0.638)* 

0.469(0.363) 

166 

-3.145(0.857)** 

104 

Level of Significance: * - P < 0.05; ** - P < 0.01 
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Table E-63. Coefficients resu1,ting from the logistic stepwise regression 
analysis to predict the probability of finding fish at all sites sampled 
during 1990 in Prince William Sound, Alaska. Only those habitat variables 
which entered the logistic stepwise regression analyses were included. 
The coefficients were then estimated by bootstrapping the selected 

detection is how accurate our logistic model was in predicting fish 
factors. The standard error .is given in parentheses. Probability of 

presence. 

MVD 2 3 4 

Constant 

Visit 

Oil 

Slope 

Mat 

Mud 

Cobble 

Organic 

Sand 

Exposed 
Rocky 

Coarse 
Textured 

Number of 
Quadrats 

Probability 

Determination 
of Correct 

-0.722(0.936) 

3 67 

83% 

-0.044 

____--------- 
-0.559(0.437) 

-0.107(0.045)** 

0.037(0.025) 

------------- 
0.034(0.016)* 

0.019(0.008)** 

____________- 
0.664(0.767) 

-0.640(0.671) 

319 

68% 

159 

7 1% 

Level of Significance: * - P .< 0.05; ** - P < 0.01 
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Table E-64. Coefficients resulting from the logistic stepwise regression 
analysis to predict the probabi.lity of finding fish at all sites sampled 
during 1991 in Prince William Sound, Alaska. Only those habitat variables 
which entered the logistic stepwise regression analyses were included. 
The coefficients were then estimated by bootstrapping the selected 
factors. The standard error i s  given in parentheses. Probability of 
detection is how accurate our logistic model was in predicting fish 
presence. 

MVD 2 3 4 

Constant -1.253 

Oil 

Slope -0.116(0.076) 

Mat 

Moss 

string -0.217(0.137) 

Organic 0.039(0.014)*~~ 

Exposed 1.395(1.643) 
Rocky 

Coarse 
Textured 

Number of 183 
Quadrats 

_____--______ 

------------ 
------------ 

-0.791(2.058) 

of Correct 
Probability 

classification 
82% 

1.629 

-1.360(0.642)* 

-0.117(0.047)** 

0.035(0.015)* 

-0.041(0.055) 

0.269(0.128)* 

------------- 
0.824(0.802) 

-0.512(0.826) 

166 

75% 

104 

88% 

Level of Significance: * - :P < 0.05; ** - P < 0.01 
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Table E-65. Probability of detection based on factors in the 
logistic equations. 

Abund > 0 Abund = 0 
Year MVD Total Prob > 50% Prob < 50% Prob = 50% %Correct 

1990 2 367 8 286 11 83 
1990 3 3 19 97 116 6 68 
1990 4 159 106 5 2 71 

1991 2 183 21 129 1 82 
1991 3 166 79 45 1 75 
1991 4 104 88 3 1 88 

Prob = Probability; Abund = Abundance 
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Table E-66. ANOVA summary on abundance for all sites visited 
(n=17). 

Main Effects Interaction 

Habitat Oil Time Oil*Time N 
- 

Sheltered Rocky 0.789 0.770 0.197 37 

Coarse Textured 0.008 0.432 0.948 42 

Exposed Rocky 0.808 0.342 0.657 30 

All Habitats 0.133 0.079 0.160 119 

Table E-67. ANOVA summary on biomass for all sites visited (n=17). 

Main Effects Interaction 

Habitat oil Time Oil*Time N 

Sheltered Rocky 0.120 0.005 0.232 37 

Coarse Textured 0.042 0.022 0.457 42 

Exposed Rocky 0.564 0.009 0.895 30 

All Habitats 0.772 0.000 0.948 119 
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Table E-68. Fishers 2-sample randomization test on 
abundance (number/m’). 

1990 1991 

Site Visit 1 Visit 2 Visit 1 Visit 2 
Pair Type N p(rt) N p(rt) N p(rt) N p(rt) 

- 

4825C 
1424 
453c 
453 
601c 
601 
598C 
598 
1522c 
1522 

1383c 
1580 
506C 
506 
1598C 
1598 

846 

1650 

1171 
1627C 
1627 

846c 

1650c 

1171c 

19c 

4537c 
19 

979 
1642c 
833 
1642c 
232 
2937 
305 

Sheltered Rocky Sites 
Control 5 0.01* 6 0.74 4 0.03* 4 0.72 
Oil 6 5 4 4 

Oil 
Control 6 0.35 6 0.,44 4 1.00 4 0.17 

Control 6 0.03* 6 0..87 4 0.54 4 0.29 
oil 6 6 4 4 

Oil 
Control 6 0.51 6 0..59 5 0.27 4 0.62 

Control 6 ----- 5 0,.10 4 0.18 No Sample 
Oil 6 6 4 No Sample 

6 6 4 4 

6 6 4 4 

Control 6 0.25 6 0-12 No Sample No Sample 
Oil 6 6 
Control 6 0.71 6 0..30 4 0.54 3 0.90 

No Sample No Sample 

Oil 2 3 3 3 
Control 5 0.43 5 0,.83 4 0.28 4 0.03* 
oil 5 5 4 4 
Control 6 0.18 6 0.25 4 0.12 4 0.47 
Oil 6 6 4 4 
Control 6 0.01* No Sample 4 0.01* 2 0.06 
oil 6 6 4 4 
Control 6 0.36 6 0.43 No Sample No Sample 
oil 6 6 No Sample No Sample 
Control 6 0.99 6 0.57 No Sample No Sample 
oil 6 6 No Sample No Sample 

Coarse Textured Sites 

Exposed Rocky Sites 
Control 6 0.11 6 0.22 4 0.01* 3 0.59 
Oil 6 6 3 2 
Control 6 0.02* 6 0.74 4 0.46 4 0.17 
Oil 6 6 4 4 

Oi 1 
Control 6 0.84 6 0.35 4 0.79 4 0.45 

3 6 3 3 
Control 6 0.31 6 0.60 4 4 
Oil 2 6 No Sample No Sample 
Control 4 0.16 6 0.59 No Sample No Sample 
Oil 6 6 No Sample No Sample 

66 



Table E-69. Fishers 2-sample randomization test on 
biomass (g/mz ) . 

Site 

4825c 
1424 
453c 
453 

601 
601C 

598c 
598 
1522C 
1522 

1383 
1580 
506C 
506 
1598C 
1598 

846 

1650 

1171 
1627C 
1627 

846c 

1650c 

1171c 

19 
19c 

4537c 
979 

833 
1642C 

232 
1642c 

2937c 
305 

1990 1991 

Visit 1 Visit 2 visit 1 Visit 2 
Type N P(rt) N P(rt) N P(rt) N P(rt) - - -- - - 

Control 5 0.84 6 0.,40 4 0.09 4 0.96 
Sheltered Rocky Sites 

Oil 6 5 4 4 
Control 6 0.59 6 0..85 4 0.87 4 0.22 
Oil 6 6 4 4 

Oil 6 6 4 4 
Control 6 0.71 6 0,.42 5 0.67 4 0.87 
Oil 6 6 4 4 
Control 6 ----- 
Oil 6 6 4 No Sample 

5 0,. 14 4 0.15 No Sample 

Control 6 0.01* 6 O., 11 4 0.63 4 0.06 

Coarse Textured Sites 
Control 6 0.21 6 0,. 06 No Sample No Sample 
oil 6 6 No Sample No Sample 

Oil 2 3 3 3 
Control 5 0.97 5 0.33 4 0.79 4 0.05* 
Oil 5 5 4 4 

Oil 
Control 6 0.09 6 0.89 4 0.14 4 0.78 

6 6 4 4 
Control 6 0.30 No Sample 4 0.05* 2 0.32 
oil 6 6 4 4 
Control 6 0.45 6 0.06 No Sample No Sample 
oil 6 6 
Control 6 0.50 6 0.68 No Sample No Sample 

No Sample No Sample 

Oil 6 6 No Sample No Sample 

Control 6 0.95 6 0.26 4 0.28 3 0.90 

ExDosed Rockv Sites 
Control 6 b.09 5 0.31 4 0.66 3 0.90 
Oil 6 5 3 2 
Control 6 0.33 5 0.44 4 0.45 4 0.05* 
Oil 6 6 4 4 

Oil 3 3 3 3 
Control 6 0.46 6 0.61 4 4 
oil 2 2 
Control 4 0.17 2 0.73 No Sample No Sample 

No Sample No Sample 

Oil 6 6 No Sample No Sample 

Control 6 0.21 6 0.27 4 0.76 4 0.37 
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Table E-70. Fishers 2-sample randomization test 
on abundance (number/m2) using mat algae as a covariate for 1990 
and 1991. 

1990 1991 
Visit 1 Visit: 2 Visit 1 Visit 2 

Site Ty pe N P(Mat) N E’(Mat) N P(Mat) N P(Mat) 

4825c 
1424 
453c 
453 
601c 
601 
598c 
598 
1522C 
1522 

1383c 
1580 
506c 
506 
1598c 

846C 
1598 

846 
1650C 
1650 

1171 

1627 

1171c 

1627c 

19c 
19 
4537c 
979 
1642C 
833 
1642C 
232 

305 
2937c 

Control 5 0.01* 6 0.42 4 0.01* 
Oil 6 5 4 
Control 6 0.46 6 0.,56 4 0.98 
Oil 6 6 4 
Control 6 0.17 6 0..95 4 0.63 
Oil 6 6 4 
Control 6 0.18 6 0..96 5 0.23 
Oil 6 6 4 
Control 6 ----- 
oil 

5 0..15 4 0.36 

Sheltered Roc:ky Sites 

6 6 4 

4 0.81 
4 
4 0.53 
4 
4 0.19 
4 
4 0.84 
4 
No Sample 
No Sample 

Coarse Textured Sites 
Control 6 0.26 6 0.. 23 No Sample No Sample 
Oil 6 6 No Sample No Sample 
Control 6 0.67 6 0,.55 4 0.71 3 0.39 
Oil 2 3 3 3 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 

5 0.62 
5 
6 0.18 
6 
6 0.01* 
6 
6 0.26 
6 
6 0.56 
6 

5 0.. 15 
5 
6 0,.67 
6 
No Sample 
6 
6 0.83 
6 
6 0.57 
6 

4 0.39 4 0.03* 
4 4 
4 0.14 4 0.45 
4 4 
4 0.03* 2 0.06 
4 4 
No Sample No Sample 
No Sample No Sample 
No Sample No Sample 
No Sample No Sample 

Control 6 0.22 6 0.28 4 0.02* 3 0.40 
Exposed Rocky Sites 

Oil 6 6 3 2 

Oil 
Control 6 0.94 6 0.74 4 0.73 4 0.37 

6 6 4 4 
Control 6 0.89 6 0.35 4 0.42 4 0.97 
Oil 3 6 3 3 
Control 6 0.43 6 0.60 4 4 
oil 2 6 
Control 4 0.11 6 0.59 No Sample No Sample 

No Sample No Sample 

oil 6 6 No Sample No Sample 
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Table E-71. Fishers 2-sample randomization test on abundance 
(number mz) using mossy algae as a covariate for 1990 and 1991. 

1990 1991 
Visit 1 Visit 2 Visit 1 visit 2 

Site Type N p (Moss) N p(M0sS) N p(M0SS) N p (MOSS) 

4825C 
1424 
453c 
453 
601c 
601 
598c 
598 
1522C 
1522 

1383C 
1580 
506c 

1598c 

84 6c 

506 

1598 

846 
1650C 
1650 
1171c 
1171 
1627c 
1627 

19c 

4537c 
19 

979 
1642c 
833 
1642c 
232 
2937c 
3 05 

Sheltered Rocky Sites 

Oil 
Control 5 0.01* 6 0.,40 

6 5 
Control 6 0.46 6 0..66 
Oil 6 6 

oil 
Control 6 0.16 6 0.. 38 

6 6 

oil 
Control 6 0.16 6 O., 63 

6 6 
Control 6 ----- 
oil 6 

5 0..06 
6 

4 
4 
4 
4 
4 
4 
5 
4 
4 
4 

0.06 4 0.77 
4 

0.91 4 0.28 
4 

0.33 4 0.05* 
4 

0.72 4 0.78 
4 

0.34 No Sample 
No Sample 

Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
oil 
Control 
oil 
Control 
Oil 
Control 
Oil 

6 0.27 6 0.. 23 No Sample No Sample 
Coarse Textured Sites 

6 6 No Sample No Sample 

2 
6 0.43 6 0,.42 4 0.83 3 0.39 

3 3 3 
5 0.66 5 0..10 4 0.19 4 0.05 
5 5 4 4 
6 0.18 6 0..41 4 0.06 4 0.47 
6 6 4 4 
6 0.01* No Sample 4 0.03* 2 0.06 
6 6 4 4 
6 0.26 6 0.09 No Sample No Sample 
6 6 
6 0.56 6 0 . 8 2  No Sample No Sample 

No Sample No Sample 

6 6 No Sample No Sample 

Exposed Rocky Sites 
Control 6 0.16 5 0.08 4 0 . 0 2 *  3 0.50 
oil 6 5 3 2 
Control 6 0.01* 5 0.23 4 0.28 4 0.16 
Oil 6 6 4 4 
Control 6 0.96 6 0.64 4 0.77 4 0.71 
Oil 3 3 3 3 
Control 6 0.41 6 0.03* 4 4 
Oil 2 2 
Control 4 0.04* 2 0.53 No Sample No Sample 

No Sample No Sample 

Oil 6 6 No Sample No Sample 
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Table E-72. Shannon-Wienner diversity index values 
for 1990 and 1991. 

1990 1991 
Site Class Visit 1 Visit. 2 visit 1 Visit 2 

4825c 
1424 
453c 
453 
601c 
601 
598c 
598 
1522c 
1522 

1383 
1580 

506 
1598C 
1598 

846 
1650C 
1650 
1171c 
1171 
1627c 
1627 

506c 

846c 

19c 
19 
4537c 
979 
1642c 
833 
1642c 
232 
2937C 
305 

Sheltered Rockv Sites 

oil 
Control 

Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 

Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 

Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
Oil 

0.s55 
0.3829 
0.1926 

0.0000 
0.1636 

0.4162 
0.1982 

0.0000 
0.3686 

0.0000 

0.2485 
0.1781 
0.4721 
0.3270 

0 ., 1588 
O., 1716 

O., 2005 
0.. 1179 
0.. 1211 
0.. 0000 

0.0000 0.2300 
0.2442 0.2442 
0.3260 0.4788 
0.2787 0.1658 

0.3441 
0.1636 

0.2229 
0.1515 

0.0702 
0.0862 

0.0518 

0.1957 No Sample 
0.2919 

0.3062 No Sample 

Coarse Textured Sites 
0.1564 
0.2983 

0..2492 NO Sample No Sample 

0.1054 
0,.2458 No Sample No Sample 
0 I, 0298 

0.0597 
0.0683 

0.0528 
0.1279 

0.0843 
0.2442 

0.0992 

0.3500 
0 ,. 2808 0.0688 
0,. 1357 0.0000 

0.2300 
0.0000 

0.0932 
0.0000 

0.2204 0.2831 0.3003 

0.2329 No Sample 
0.2237 0.0000 0.3225 

0.4868 
0.2849 0.0651 
0.0000 0.0000 

0.4642 
0.1836 

0.2173 No Sample No Sample 

0.4318 
0.2969 No Sample No Sample 

0.2300 
0.1636 No Sample No Sample 
0.4739 No Sample No Sample 

Exposed Rocky Sites 
0.6102 
0.5929 

0.5984 

0.4321 
0.3290 

0.4994 
0.4533 

0.1480 
0.4466 

0.6232 
0.0585 
0.2681 

0.1480 0.0585 
0.0000 
0.0000 

0.3698 No 

0.6152 
0.0000 No 
0.5267 No 

0.7502 
0.4043 
0.5574 
0.6844 
0.1297 
0.5064 
0.1297 
Sample No 
Sample No 
Sample No 

0.6620 

0.4052 
0.4198 

0.5909 
0.2992 
0.6493 
0.2992 
Sample 
Sample 
Sample 
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Table E-73. Shannon-Wienner diversity indicies for intertidal fish 
found at control and oiled sites sampled in Prince William Sound 
Alaska. The average (range in parentheses) is within habitat type 
for each of two visits in 1990 and 1991. 

Habitat Type Year Visit 1 visit 2 
~~ ~~ ~~ 

Sheltered Control 1990 
Rocky oil 1990 

Coarse 
Textured Oil 

Control 1990 
1990 

Exposed Control 1990 
Rocky Oil 1990 

Habitats Control 1990 
Combined Oil 1990 

Sheltered Control 1991 
Rocky Oil 1991 

Coarse Control 1991 
Textured Oil 1991 

Exposed Control 1991 
Rocky Oil 1991 

Habitats Control 1991 
Combined O i l  1991 

0.20 (0,. 19-0.23) 0.24 (0.12-0.47) 
0.33(0.16-0.42) 0.20(0.12-0.33) 

0.25(0.09-0.46) O.lg(O.03-0.28) 
0.27(0.06-0.49) 0.24(0.06-0.47) 

0.33(0.15-0.61) 0.29(0.06-0.60) 
0.58(0.50-0.62) 0.39(0.26-0.53) 

0.26(0.09-0.61) 0.24(0.03-0.60) 
0.38(0.60-0.62) 0.28(0.06-0.53) 

O.lg(O.07-0.33) 0.23(0.05-0.48) 
0.25(0.09-0.34) 0.23(0.17-0.29) 

0.18(0.07-0.28) O.lE(O.07-0.30) 
0.08(0.08) 0.21(0.10-0.33) 

0.53(0.40-0.68) 0.55(0.42-0.65) 
0.48(0.13-0.75) 0.46(0.30-0.66) 

0.26(0.07-0.75) 0.27(0.05-0.65) 
0.33(0.08-0.68) 0.33(0.10-0.65) 
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Table E-74. 1990 abundance (number/m2) for all intertidal fish at 
each MVD. The p value is from the Wilcoxon matched pairs test. 

Year Visit Habitat MVD N P 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

10 
2 
5 
3 

16 

7 
5 

4 

15 
5 
6 
4 

13 
5 
3 
5 

16 
4 
7 
5 

15 
5 
7 
3 

0.342 
0.327 
0.172 
0.142 

0.044* 
0.172 
0.032* 
0.500 

0.167 
0.343 
0.172 
0.232 

0.098 
0.250 
0.142 
0.250 

0.134 
0.137 
0.064 
0.172 

0.213 
0.343 
0.119 
0.055 



Table E-74. (continued) Wilcoxon abundance(number/m*). 

Year Visit Habitat MVD N P 
91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 

91 
91 

91 

1 
1 
1 
1 

1 
1 
1 
1 

1 

1 
1 

1 

2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 

2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 

Coarse Textured 
Exposed Rocky 

Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 

3 
3 

3 

4 
4 
4 
4 

6 
2 
2 
2 

12 
3 
4 
5 

12 
3 
4 
5 

8 

2 
3 

3 

11 
3 
4 
4 

10 

4 
3 

3 

0 . 3 0 0  
0.327 
0.090 
0.327 

0.417 
0.055 
0 . 0 3 4 *  
0.172 

0.468 
0.296 
0 . 1 3 4  
0.250 

0.500 
0.296 
0.327 
0.500 

0.182 
0.293 
0 .034*  
0.500 

0.323 

0.357 
0.142 

0.142 
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Table E-75. 1990 biomass (g/m2) for all intertidal fish at each 
MVD. The p value is from the Wilcoxon matched pairs test. 

Year Visit Habitat MVD N P 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

10 
2 
5 
3 

16 
5 
7 
4 

15 
5 
6 
4 

13 
5 
3 
5 

16 
4 
7 
5 

15 
5 
7 
3 

0.438 
0.327 
0.172 
0.055 

0.098 
0.172 
0.046* 
0.290 

0.346 
0.172 
0.172 
0.358 

0.325 
0.112 
0.293 
0.112 

0.055 
0.232 
0.064 
0.343 

0.233 
0.250 
0.306 
0.055 

74 



Table E-75. (continued) 1991 Wilcoxon biomass(g/m2). 

Year Visit Habitat MVD N P 

91 
91 
91 
91 

91 

91 
91 

91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 

2 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 

3 
3 

3 

4 
4 
4 
4 

2 

2 
2 

2 

3 
3 
3 
3 

4 
4 
4 
4 

6 
2 
2 
2 

1 2  
3 
4 
5 

12 
3 
4 
5 

8 

2 
3 

3 

11 
3 
4 
4 

10 

4 
3 

3 

0 .232  
0 . 3 2 7  
0.090 
0 . 3 2 7  

0 .422  

0 . 0 3 4 *  
0.500 

0 . 0 2 2 *  

0.319 
0.500 
0.500 
0 . 3 4 2  

0 .287  
0.500 
0 . 3 2 7  
0.500 

0 . 2 1 2  
0.500 
0 . 0 3 4 *  
0 . 2 3 2  

0.399 
0.142 
0.500 
0.055 
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Table  E-76. 1990 v i s i t  1 Shannon-Weinner d i v e r s i t y  values f o r  each 
site for  species t h a t  show up at least 3 times. 

~~ ~~ 

S i t e  Shannon-Weinner 

S h e l t e r e d  Rocky 
4825C 0.1729 
1 4 2 4  0.3829 
453c 0.1397 
453 0.1636 
601C 0. 
601 
598C 

0.4161 
0.1981 

598 0.1781 

Coarse Textured 
1383C 0.1563 
1580 
506C 

0.4309 

506 
0.1047 
0.0596 

1598C 
1598 

0.2442 

846C 
0.3499 

846 
0.0931 

1650C 
0.2764 

1650 
0.1691 

1171C 
0.5877 
0.4835 

1627C 
1171 0.1593 

1627 0.2114 
0.3883 

Exposed Rocky 
19c  
19 

0.6186 
0.5683 

4537c 
979 

0.4321 
0.4905 

1642C 
833 0.5366 

0.1440 

2937C 
305 

0.0000 
0.5888 
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Table E-77. Shannon-Weinner for 1990 visit 2 with species that 
show up at least 3 times for  all sites. 

Siteno Shannon-weinner 

Sheltered Rocky 
~~ 

4825C 0.2485 
1424 
453c 

0.1781 

453 
0.4721 

601C 
0.3270 

601 
0.1715 

598C 
0.1588 

598 
0.2004 

1522C 
0.1177 

1522 
0.1210 

0. 

Coarse Textured 
1383C 0.2492 
1580 0.2458 
506C 
506 

0.0297 
0.0528 

1598C 0.2808 
1598 0.2429 
846C 0.2203 
846 0.2237 
1171C 0.1956 
1171 0.3350 
1627C 0.1636 
1627 0.4739 

Exposed Rocky 
19c 
19 

0.5986 

4537c 
0.3296 
0.4389 

979 0.4483 
1642C 0.0551 
833 0.2965 

232 
1642C 0.0551 

0.3698 
2937C 0. 
305 0.5266 



Table E-78. Shannon-Weinner for 1991 visit 1 using only species 
that show up at least 3 times. 

Siteno Shannon-Weinner 

Sheltered Rocky 
4825C 0. 
1424 
453c 

0.2442 
0.3720 

453 0.3530 
601C 0.1636 
601 0.3441 
598C 0.0702 
598 0.1063 
1522C 0.1956 
1522 0.3062 

Coarse Textured 
506C 
506 

0.0683 

1598C 
0.0842 

1598 
0.0688 

846C 
0. 

0.2830 
846 
1650C 

0. 
0.2849 

1650 0.2949 

Exposed Rocky 
19c 
19 

0.7309 
0.4818 

4537c 
979 

0.5378 

1642C 
0.6720 

833 
0.1297 
0.5831 
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Table E-79. Shannon-Weinner (diversity values for each site for 
1991 visit 2. Only species that showed up at least 3 times were 
included. 

Siteno Shannon-Weinner 

Sheltered Rocky 
4825C 0.2300 
1424 0.2442 
453c 0.4787 
453 0.1658 
601C 0.1514 
601 0.2229 
598C 0.0517 
598 0.2918 

Coarse Textured 
506C 
506 

0.1278 

1598C 
0.0991 
0.2300 

1598 0.1918 
846C 
846 

0.3002 

1650C 
0.3326 

1650 
0.0651 
0.3674 

Exposed Rocky 
19c 0.6619 
19 0.4197 
4537c 
979 

0.4052 

1642C 
0.5909 

833 
0.2992 
0.6492 
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Table E-80. Mean abundance (number/m*) of the high cockscomb 
colle,cted in Prince William Sound, Alaska 

at each site in 1990 for 2 visits. The difference between the oil 
and control matched site is also given. SE is the standard error 
of the mean. MVD 2, 3 and 4 were combined for these analysis. 

site 1990 Visit 1 1990 Visit 2 
Pair Type Mean Change SE Mean Change SE 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

1383C 
1580 
506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 
1171C 
1171 
1627C 
1627 

19c 

4537c 
19 

979 
1642C 
833 
1642C 
232 
2937C 
3 05 

2397C 

Control 1.984 1.699 10.455 
Oil 0.285 IO. 192 

Oil 
Control 2.027 1.898 1.268 

Control 0.290 -0.228 80.143 
oil 0.518 0.096 

Oil 
Control 0.335 0.182 0.178 

Control 0.000 0.000 ---- 
Oil 0.000 ---- 

Coarse Textured Sites 

Sheltered Rocky sitefs 

0.129 '0.109 

0.153 0.108 

Control 0.069 0.045 0.050 
oil 0.024 0.008 
Control 3.145 1.319 1.342 
Oil 
Control 0.050 -0.021 0.031 

1.826 0.667 

oil 0.071 0.040 
Control 0.053 0.053 0.025 
Oil 0.000 
Control 1.299 1.268 0.282 
Oil 
Control 0.088 0.009 0.051 
oil 0.097 0.051 
Control 0.117 -0.027 0.039 
Oil 0.144 0.084 

__-_- 
0.031 0.019 

Exposed Rocky Sites 
Control 0.340 0.302 
Oil 0.038 
Control 0.049 -0.183 
oil 
Control 0.902 0.548 

0.232 

Oil 0.354 
Control 0.902 0.902 
Oil 0.000 
Control 0.000 -0.275 
Oil 0.275 

0.213 
0.038 
0.025 
0.039 
0.297 
0.179 
0.297 ----- 
----- 
0.237 

Control 0.025 0.025 0.013 
Sheltered Estuary Sites 

0.512 

0.452 
0.265 

0.215 
1.079 
1.247 
1.125 
0.862 
0.415 
0.103 

0.247 0.328 

0.237 0.308 
0.091 

0.083 
-0.168 0.560 

0.457 
0.263 0.381 

0.315 
0.312 0.202 

0.066 

0.060 0.007 0.052 
0.053 
2.922 2.307 1.309 

0.025 

0.615 0.323 
0.229 -0.171 0.051 
0.400 
0.077 -0.021 0.061 

0,160 

0.098 0.053 

0.150 
0.024 -0.100 0.015 

0.054 

0.124 0.055 
0.080 0.039 0.032 
0.041 0.024 

No Sample 

0.340 
0.126 
0.298 
0.214 
1.245 
0.265 
1.245 
1.427 
0.000 
0.174 

0.214 0.340 
0.066 

0.082 0.188 
0.066 

0.980 0.354 
0.265 

-0.182 0.354 
0.151 

-0.174 ----- 
0.095 

0.104 -0.012 0.070 
208/209 Oil 0.000 ----- 0.116 0.027 
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Table E-81. Mean abundance (number/mz) of the high cockscomb 
AnODlarchus Durvurescens collected in Prince William Sound, Alaska 
at each site in 1991 for 2 visits. The difference between the oil 

mean. MVD 2, 3 and 4 were comhined for these analysis 
and control matched site is also given. SE = standar error of the 

Site 
Pair 

4825C 
1424 
453c 
453 
601C 
601 
598C 
598 
1522C 
1522 

506C 
506 
1598C 
1598 
846C 
846 
1650C 
1650 

1991 Visit 1 1991 Visit 2 
Type Mean Change 133 Mean Change SE 

Sheltered Rocky Sites 
Control 0.037 -0.776 10.037 0.606 0.116 0.213 
Oil 0.813 '0.337 0.490 0.259 
Control 1.147 0.001 '0.672 0.384 -1.218 0.331 
Oil 1.146 0.589 1.602 0.584 
Control 0.319 -0.177 0.276 0.231 -1.167 0.231 
Oil 0.496 0.341 1.398 0.924 
Control 1.858 0.886 0.570 1.625 0.706 0.417 
Oil 0.972 0.398 0.919 0.422 
Control 0.106 -0.509 0.087 No Sample 
Oil 0.615 0.383 No Sample 

Coarse Textured 
Control 3.417 
Oil 2.652 
Control 0.508 
Oil 0.268 

Oil 
Control 0.040 

0.002 
Control 0.900 
Oil 0.017 

Sites 
0.764 0.585 

0.240 0.168 
1.040 

0.115 
0.038 0.023 

0.883 0.197 
0.002 

0.009 

19c 
19 

Control 0.072 -1.145 

4537C Control 0.148 -0.070 
Oil 1.217 

979 Oil 0.218 
1642C Control 0.412 0.203 
833 Oil 0.209 
1642C Control 0.412 
232 Oil No Sample 

Exposed Rocky Sites 

3.396 
3.034 
0.423 
0.116 
0.038 
0.094 
0.684 
0.016 

0.362 0.824 

0.307 0.124 
1.151 

0.091 
-0.056 0.025 

0.049 
0.668 0.573 

0.009 

0.044 0.534 -0.784 0.096 
0.062 1.318 0.596 
0.041 0.246 -0.098 0.080 
0.033 0.344 0.071 
0.195 0.973 0.763 0.500 
0.155 0.210 0.210 
0.195 0.973 0.500 
No Sample 

2397C Control 0.275 -0.132 0.171 0.370 -0.226 0.182 
208/209 Oil 0.407 0.131 0.596 0.087 

Sheltered Estuary Sites 
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sheltered Rocky S i t e s  
482X 
1424 4 20.76 

6 17.93 

453c 
453 

0 16.60 

601'2 
1 27.77 
1 16.92 

601 4 33.75 

598 
598C 0 15.61 

0 18.08 
1522C 
1522 

0 22.75 
0 31.15 

Coarse Textured Sites 
1383C 0 61.59 

506C 
1580 

29 32.57 
0 54.34 

506 
1598C 

0 10.99 

1598 1 80.35 
3 48.03 

846C 5 189.09 
846 
165OC 0 51.26 

0 117.13 

1650 0 59.99 
1171C 
1171 

0 58.26 

1627C 
0 57.17 
0 40.38 

1627 4 52.88 

mpcsd Rocky sites 
19C 
19 

0 30.23 

4537c 
0 36.91 

979 
3 157.21 
5 66.64 

833 
1642C 0 25.67 

1642C 
0 8.63 

232 
0 25.67 
0 13.80 

2937C 0 20.22 
305 0 22.37 

0.33 
0.19 
0.00 

0.06 
0.04 

0.12 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.89 
0.00 
0.06 
0.01 
0.03 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.08 

0.00 
0.00 
0.02 
0.08 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

sheltered Estuary Sites 
2397C 
208/209 

1 153.97 
0 58.90 

0.01 
0.00 

49 11.99 
:1 21.08 

19 23.48 
6 23.49 

2!3 38.22 
'7 13.87 

l : L  21.28 
3 21.72 
0 16.62 
10 5.36 

iB 49.43 
1 61.67 

152 17.43 
0 10.72 
0 7.19 

12 129.79 
1 51.95 

0 52.57 
110 44.66 

2 56.43 
5 36.84 

3 42.90 
0 51.44 

4 63.45 

23 47.91 
4 11.96 

1.1 132.35 
1.4 66.61 
22 32.13 
0 12.15 

212 32.13 
0 2.55 
0 17.74 

1.2 29.76 

7 64.14 
0 4.30 

4.09 
0.09 
0.81 

0.50 
0.26 

0.76 
0.52 
0.14 
0.00 
0.00 

0.16 

8.72 
0.02 

0.00 
0.00 
0.02 
0.09 

2.46 
0.00 

0.04 
0.14 
0.00 
0.07 
0.06 

0.48 
0.33 
0.08 
0.21 
0.68 
0.00 
0.68 
0.00 
0.00 
0.40 

0.11 
0.00 

2 0.35 
10 10.66 

134 20.02 
0 0.85 
0 0.00 
3 3.15 

10 7.20 
3 1.55 
0 0.00 
0 0.00 

3 47.62 
3 50.76 

38 6.75 
63 12.33 

12 25.18 
0 0.00 

0 3.50 
0 42.26 

28 7.55 
4 38.77 
9 25.85 

13 50.14 
17 45.47 

6 19.82 

8 15.03 
0 0.00 
8 33.70 

25 46.99 
56 29.16 

56 29.16 
19 16.90 

0 0.00 
0 7.06 

19 17.73 

0 12.25 
0 0.00 

5.71 
0.94 
6.69 
0.00 

0.95 
1.39 
1.94 

0.06 
0.06 
5.63 
5.11 

0.48 
0.00 
0.00 
3.71 
0.10 
0.35 

0.26 
0.37 

0.30 

0.53 

0.24 
0.53 
1.92 
1.12 
1.92 

0.00 
1.07 

0.00 
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Table E-83. 'RE nuaber, aistance 
collected a t  MvD 2, 3 01: 4 in prince William sanrl, Alaska during 

(W),  and absdarre (m) of AnoOlarchus 

1990 visi t  2. 

sheltered Rocky Sites 
4825C 1 16.45 
1424 
453c 0 23.95 

3 13.83 

453 
601C 

1 20.98 
5 13.81 

601 
598C 

6 32.93 

598 
5 21.33 

1522C 
0 21.83 

1522 
6 24.40 
5 36.18 

coarse Textured Sites 
1383C 0 59.15 
1580 
506C 13 25.73 

0 68.50 

506 0 17.80 
1598C 
1598 

4 46.87 

846C 
0 71.56 
0 223.64 

846 0 121.68 
165OC 0 0.00 
1650 0 55.22 
1171C 0 57.56 
1171 2 84.85 
1627C 0 71.48 
1627 0 87.15 

19C 
mpcsed Rmky Sites 

19 
9 35.64 

4537c 
0 20.34 

17 71.31 
979 
1642c 

8 66.80 
10 30.01 

833 
1642C 

2 10.66 
10 30.01 

232 
2937C 

0 5.80 

305 
0 8.42 
0 20.86 

0.06 19 
0.22 
0.00 9 

3 

0.05 11 
0.36 34 
0.18 73 
0.23 46 
0.00 35 
0.25 17 
0.14 1 

12.77 
9.83 

22.80 
24.65 
13.18 
24.07 
18.21 
19.91 
21.73 
18.14 

0.00 
0.00 

0.00 
0.51 

0.09 
0.00 
0.00 
0.00 

0.00 

0.02 
0.00 

0.00 
0.00 

4 42.39 
1 66.10 

83 16.90 
19 26.07 
14 49.19 
7 54.30 

24 137.53 
1 171.66 

2 58.49 
0 0.00 

11 59.15 
0 50.54 

5 44.45 
0 66.30 

0.25 0 
0.00 5 
0.24 1 
0.12 9 
0.33 7 
0.19 7 
0.33 7 
0.00 32 
0.00 0 
0.00 0 

20.89 
26.06 
28.30 

22.04 
31.23 

7.00 
22.04 
22.08 

22.27 
7.53 

2397C 11 267.82 
208/209 

0.04 
2 112.40 0.02 30 148.30 

8 77.35 
sheltered Estuary S i t e s  

0.31 
1.49 0 0.00 

0 0.00 
0.39 14 9.37 

2.58 
0.45 0 0.00 

6 2.30 
3.03 
2.53 

0 0.00 
13 3.41 

1.76 
0.78 

1 4.18 

0.06 
0 0.00 
0 10.86 

0.09 
0.02 9 34.87 

6 54.43 

4.91 58 2.60 
0.73 18 5.94 
0.28 14 47.70 
0.13 4 1  30.47 
0.17 
0.01 26 72.60 

7 10.58 

0.03 24 46.50 
0 0.00 

0.00 
0.19 

4 47.00 

0.11 
8 19.20 
9 21.72 

0.00 7 15.25 

0.00 0 8.87 
0.19 5 5.50 
0.04 
0.29 

25 50.40 

0.32 
13 19.12 
80 19.95 

0.32 
1-00 

80 19.95 
0 0.00 

1.45 19 7.45 
0.00 0 4.90 
0.00 13 15.46 

0.10 
0.20 

0 0.00 
2 38.50 

1.49 

2.61 

3.81 
0.24 

0.00 

0.11 
0.26 

22.31 
3.03 
0.29 

0.66 
1.35 

0.36 

0.52 
0.09 
0.42 
0.41 
0.46 

0.00 
0.91 
0.50 
0.68 
4.01 

4.01 
2.55 
0.00 
0.84 

0.05 
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Table E-84. T h e  ramsWr, didaxe ( W ) ,  and ahdame (") of Ancolarchus 
collected in Pr- William scun3, Alaska durjng 1991 visit 1 for 

Mm 2, 3 and 4. 

sheltered Rocky Sites 
4825C 
1424 

0 11.52 0.00 

453c 
0 8.05 0.00 
0 7.94 0.00 

453 0 12.82 
601C 

0.00 

601 
0 6.62 0.00 
0 24.89 

598C 0 16.79 
0.00 

598 
0.00 

0 12.52 0.00 
1522C 
1522 2 12.51 

0 6.02 0.00 
0.16 

coarse Textured sites 
506C 25 16.54 
506 0 13.23 0.00 

1.51 

1598C 0 31.40 
1598 

0.00 
0 42.01 

846C 0 129.31 
0.00 

846 0 60.72 
0.00 
0.00 

165OC 
1650 

0 33.96 
0 36.49 

0.00 
0.00 

ExpcseA Rocky Sites 
19c 0 30.97 
19 

0.00 
0 29.97 

4537c 14 120.86 
0.00 

979 
0.12 

1642C 
1 49.60 
0 16.83 0.00 

0.02 

833 0 21.86 0.00 

sheltered Estuary Sites 
2397C 18 114.25 
208/209 

0.16 
1 33.30 0.03 

1 10.66 
4 14.68 
0 10.74 
2 21.09 

115 16.51 
0 10.45 

24 20.64 
8 13.08 
1 23.52 
1 14.25 

62 12.20 

26 25.52 
49 17.19 

0 45.74 
8 109.83 
0 88.31 

33 36.55 
0 45.90 

:LO 13.50 
3 31.43 

118 82.48 
1 3 . 2  54.92 
1 23.24 
7 20.45 

:26 92.43 
0 33.03 

0.09 0 2.50 

0.00 
0.27 26 14.87 

44 22.46 
0.09 71  31..59 
0.00 7 8.43 
0.91 0 0.00 
1.16 
0.61 

95 20.45 
30 12.37 

0.04 4 9.44 
0.07 32 13.94 

5.08 18 1.83 
2.85 57 10.71 
1.02 0 0.00 
0.00 28 40.77 
0.07 1 9.05 
0.00 
0.90 

1 82.29 
47 22.47 

0.00 2 40.28 

0.10 
0.74 

4 29.13 
72 24.05 

0.22 16 130.18 
0.22 
0.04 

16 56.02 
26 15.09 

0.34 7 26.11 

0.28 
0.00 

0 0.00 
4 1  47.20 

0.00 

1.96 
1.75 

2.25 
0.83 

4.65 
2.43 
0.42 
2.30 

9.84 
5.32 

0.69 
0.11 
0.01 
2.09 
0.05 

0.14 
2.99 
0.12 
0.29 
1.72 
0.27 

0.87 



sheltered Racky Sites 
4825C 2 12.43 0.16 

453c 
1424 0 14.93 0.00 

1 11.71 0.09 
453 
601C 

1 16.68 0.06 

601 10 16.74 0.60 
0 13.16 0.00 

598C 
598 

0 15.15 0.00 
0 12.92 0.00 

coarse Sites 
506C 1 12.55 0.08 
506 
1598C 

3 17.94 0.17 
1 31.42 0.03 

846C 
1598 0 45.11 0.00 

0 119.79 0.00 
846 0 66.54 0.00 
165W 0 17.19 0.00 
1650 0 32.65 0.00 

mpcsd Racky Sites 
19c 7 30.43 0.23 

4537c 
19 

32 134.37 0.24 
0 10.26 0.00 

979 3 44.74 0.07 
1642C 0 16.17 0.00 
833 6 21.58 0.28 

sheltered Estuary sites 
2397C 23 49.03 0.47 
208/209 0 33.70 0.00 

12 
4 

l2 
0 

30 
8 

31 
12 

11.16 
12.28 
14.50 
16.97 

17.50 
9.26 

18.11 
16.05 

73 14.20 
19 14.48 
14 21.82 
0 57.88 
8 119.22 
4 114.26 

18 28.34 
0 44.73 

1.08 0 
0.33 14 
0.00 11 
0.71 77 
0.86 
1.71 

0 
0 

0.75 22 
1.71 45 

0.00 
11.02 
20.13 
16.45 
0.00 
0.00 
8.03 
6.22 

5.14 21 2.03 

0.64 20 32.33 
1.31 125 11.68 

0.00 11 42.73 
0.07 1 12.02 
0.04 26 103.82 
0.64 10 9.61 
0.00 2 39.51 

20 13.45 1.49 28 14.31 
3 22.19 0.14 24 12.01 

36 166.82 0.22 31 80.13 
25 51.64 0.48 24 52.82 
29 22.25 1.30 8 1.55 
9 22.42 0.40 0 15.03 

9 54.46 0.17 
10 32.48 0.31 49 35.72 

0 0.00 

1.27 
0.55 
4.68 

5.60 
3.54 

10.34 
10.70 
0.62 
0.26 
0.08 
0.25 
1.04 
0.05 

2.00 
1.96 
0.39 
0.45 
5.16 
0.00 

1.37 
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Table E-86. (m/m’ ) for Anar, 
3 habitats & habitats cambind. 1archusauwescensateveryMvDover 

All habitats 
805.3 0.01 91 701.9 0.01 83 
573.7 0.01 89 570.3 0.01 90 
804.3 0.08 90 729.8 0.15 8:2 
712.7 0.02 89 757.0 0.05 819 

581.1 0.19 81 707.3 0.43 7’9 
645.6 1.07 86 508.5 0.89 6 9  

253.9 1.90 43 283.2 1.49 3.4 
232.4 0.69 45 287.4 0.65 480 
63.7 1.66 14 29.6 0.37 5 
82.8 0.30 13 39.3 1.24 ,8 

112.3 0.00 29 123.4 0.00 30 
84.1 0.00 28 83.7 0.00 29 

131.5 0.05 29 125.8 0.12 29 
89.8 0.07 27 99.9 0.18 29 

109.9 0.42 28 96.6 0.97 26 
87.2 1.19 27 88.7 1.11 25 

27.6 3.75 10 15.1 1.87 5 
16.2 0.81 7 15.0 0.12 7 
6.4 8.09 2 - - -- 

1.5 0.65 1 

522.3 0.01 41 436.4 0.00 35 
331.6 0.00 37 312.7 0.00 38 
481.2 0.12 41 484.4 0.06 35 
432.9 0.01 37 506.8 0.01 38 
328.2 1.39 38 341.0 0.97 33 
348.2 0.03 35 502.1 0.08 37 
141.4 1.44 21 184.0 1.27 22 
234.6 0.58 27 224.8 0.69 2 5  
43.8 0.25 8 27.3 0.13 4 
75.3 0.29 12 28.4 1.50 6 

Expcsed Rocky habitats 
198.9 0.00 22 181.9 0.03 1.9 
129.7 0.01 23 134.1 0.01 22 
233.3 0.01 22 145.4 0.25 1.8 
148.4 0.01 23 124.5 0.04 22 
230.1 0.33 21 78.7 0.16 1.1 
123.0 0.17 18 108.6 0.36 1.6 
84.9 1.16 12 84.1 1.88 7 
81.6 0.89 11 47.5 1.01 8 
13.5 1.25 4 2.3 1.33 1 
7.5 0.53 1 9.4 0.21 1 

sheltered Rockys habitats 

--- 
coarse Textured habitats 

- 

- -- - -- 
428.8 0.16 48 
324.7 0.01 44 
397.3 0.65 48 

271.0 1.72 38 
365.6 0.44 44 

353.0 1.66 39 
24.2 2.94 5 
52.3 1.58 8 

--- --- 
48.9 0.00 20 
70.8 0.02 19 
76.0 0.32 21 
79.6 0.41 19 
63.3 1.68 18 
72.8 2.19 15 
8.7 6.15 2 
4.8 4.20 2 

- -- - --- 
211.2 0.46 16 
152.4 0.00 15 
184.1 1.54 15 
197.1 0.56 15 

174.1 1.47 14 
33.3 3.47 8 

23.9 0.21 3 
--- 

--- --- 
168.7 0.04 12 
101.4 0.01 10 
137.1 0.13 12 
88.9 0.32 10 

174.4 0.60 12 
106.2 1.15 10 
15.5 0.79 3 
23.6 1.20 3 

--- --- 
414.4 0.06 40 

447.9 0.97 38 
300.1 0.12 40 

177.8 2.03 21 
381.7 0.56 40 

313.6 1.85 33 

74.1 1.95 9 
3.0 0.00 1 

--- --- 
52.5 0.04 16 
61.3 0.23 16 
53.0 0.78 15 

28.2 2.38 6 
62.8 0.79 16 

33.7 2.85 11 
3.0 0.00 1 --- 

--I 

--- 
180.9 0.02 13 
162.2 0.02 15 
183.6 1.6 12 
231.4 0.24 15 

197.7 1.75 14 
56.0 2.18 8 

--- 
74.1 1.95 9 

--- --- 
181.0 0.15 11 
76.6 0.07 9 

211.3 0.53 11 
87.5 0.67 9 
93.7 1.55 7 
82.2 0.65 8 --- --- 



Table E-87. Mean biomass (g/m2) of the high cockscomb AnODlarchus 
pumurescens collected in Prince William Sound, Alaska at each site 

matched site is'also given. Sl3 = standard error of the mean. MVD 
for 2 visits in 1990. The difference between the oil and control 

2, 3 and 4 were combined for these analysis. 

Site 1990 visit 1 1990 visit 2 
Pair Type Mean Change SE Mean Change SE 

4825C 
1424 
453c 
453 
601C 
601 
598C 
598 
1522C 
1522 

1383C 
1580 
506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 
1171C 
1171 
1627C 
1627 

19c 

4537c 
19 

979 
1642C 
833 
1642C 
232 
2937C 
305 

2397C 

Sheltered Rocky Sites 
Control 0.280 0.180 0.118 
Oil 0.100 0.072 

Oil 
Control 0.157 0.060 0.095 

Control 0.172 -0.317 0.092 
0.097 0.073 

Oil 0.489 0.125 

oil 0.065 0.051 
Control 0.000 0.000 ----- 
oil 0.000 

Control 0.112 0.047 0.071 

----- 
Coarse Textured Sites 
Control 0.137 0.106 0.120 
oil 0.031 0.018 

Oil 
Control 1.218 0.498 0.479 

0.720 0.076 
Control 0.029 -0.033 0.022 
Oil 0.062 0.038 

oil 
Control 0.020 0.020 0.009 

0.000 
Control 0.156 0.123 0.074 
Oil 0.033 0.021 

oil 
Control 0.056 -0.043 0.042 

0.099 0.067 

Oil 
Control 0.083 -0.088 0.044 

0.171 0.113 

----- 

0.054 -0.089 
0.143 
0.206 0.103 
0.103 
0.135 -0.588 
0.723 
0.360 0.195 
0.165 
0.204 0.150 
0.054 

0.100 0.084 
0.016 
1.071 0.875 
0.196 
0.113 -0.180 
0.293 
0.053 0.021 
0.032 

0.113 
0.015 -0.044 
0.059 
0.041 0.019 
0.022 

No Sample 

Exposed Rocky Sites 
Control 0.120 0.095 
Oil 0.025 
Control 0.034 -0.041 
Oil 0.075 
Control 0.926 0.907 
oil 0.019 
Control 0.926 0.926 
Oil 0.000 

Oil 
Control 0.000 -0.113 

0.113 

0.063 
0.025 
0.022 
0.027 
0.366 
0.011 
0.366 ----- ----- 
0.111 

Control 0.012 0.012 0.008 
Sheltered Estuary Sites 

0.237 0.171 
0.066 
0.171 0.100 
0.071 
0.588 0.569 
0.019 
0.588 0.347 
0.241 
0.000 -0.054 
0.054 

0.092 0.036 

0.033 
0.092 
0.130 
0.052 
0.068 
0.320 
0.177 
0.088 
0.089 
0.049 

0.071 
0.011 
0.374 
0.116 
0.053 
0.162 
0.046 
0.015 

0.039 
0.012 
0.022 
0.017 
0.021 

0.237 
0.055 
0.078 
0.035 
0.171 
0.019 
0.171 
0.144 

0.036 
---- 

0.061 

~~ 

208/209 Oil 0.000 0.056 0.030 ----- 
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Table E-88. Mean biomass(g/m’]~ of the high cockscomb AnODlarchus 

for 2 visits in 1991. The difference between the oil and control 
purDurescens collected in Prince William Sound, Alaska at each site 

matched site is also given. SE; = standard error of the mean. MVD 
2, 3 and 4 were combined for these analysis. 

site 1991 Visit 1 1991 Visit 2 
Pair Type Mean Change :;E Mean Change SE 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 

19 
19c 

4537c 
979 
1642C 
833 

Sheltered Rocky Site:; 
Control 0.041 -0.241 10.041 
Oil 0.282 0.090 

Oil 
Control 1.006 -0.195 13.591 

1.201 0.713 

Oil 
Control 0.314 -0.270 10.291 

0.584 0.419 
Control 1.177 0.211 10.394 
Oil 0.966 80.364 

Oil 
Control 0.050 -0.162 80.044 

0.212 0.140 

Coarse Textured Sites 
Control 3.722 2.110 1.294 
Oil 1.612 0.382 
Control 0.383 0.041 0.152 
Oil 
Control 0.053 0.052 0.031 
Oil 0.001 0.001 
Control 0.480 0.398 0.219 
Oil 0.082 0.079 

0.342 0.172 

Exposed Rocky Sites 

Oil 
Control 0.107 -0.499 0.068 

0.603 0.104 
Control 0.136 -0.009 0.022 
Oil 0.145 
Control 0.370 0.224 0.186 

0.051 

Oil 0.146 0.130 

Sheltered Estuarv Sites 

0.180 -0.056 

0.318 -0.982 
0.236 

1.300 
0.134 -1.792 
1.926 
0.768 -0.040 
0.808 

No Sample 
No Sample 

2.046 1.052 
0.994 
0.463 0.386 

0.054 -0.047 
0.077 

0.101 
0.333 0.319 
0.014 

0.677 -0.342 
1.019 
0.151 -0.185 
0.336 
1.562 1.477 
0.085 

0.076 
0.182 
0.267 
0.682 
0.134 
1.314 
0.177 
0.461 

0.504 
0.286 
0.163 

0.048 
0.071 

0.058 
0.311 
0.008 

0.300 

0.056 
0.456 

0.140 
0.739 
0.085 

2397C Control 0.260 0:006 0.183 0.360 -0.209 0.090 
208/209 Oil 0.254 0.018 0.569 0.011 
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Table E-89. 'Ihe weight (gr) , distance (W ) , and bimass (grm ) of am 
collected i n  Prince W i l l l i m n  saald, Alaska during 1990 visit 1. 

4825C 
1424 

0.61 17.93 

453c 
1.43 20.76 
0.00 16.60 

453 0.71 27.77 
601C 
601 8.90 33.75 

0.90 16.92 

598'2 
598 

0.00 15.61 

1522C 
0.00 18.08 

1522 
0.00 22.75 
0.00 31.15 

sheltered Rocky Sites 

Coarse Textured Sites 
1383C 0.00 61.59 

506C 
1580 

17.41 32.57 
0.00 54.34 

506 0.00 10.99 
1598C 
1598 

2.35 48.03 
0.77 80.35 

846C 1.91 189.09 
846 
165CC 

0.00 117.13 
0.00 51.26 

1650 0.00 59.99 
1171C 0.00 58.26 
1171 
1627C 

0.00 57.17 
0.00 40.38 

1627 6.56 52.88 

19c 
19 

0.00 30.23 

4537c 
0.00 36.91 

979 
1.18 157.21 

1642C 
2.68 66.64 

833 
0.00 25.67 
0.00 8.63 

232 
1642C 0.00 25.67 

2937C 
0.00 13.80 

3 05 
0.00 20.22 
0.00 22.37 

Eqmsed Rocky Sites 

sheltered Estuary Sites 
2397C 0.85 153.97 
208/209 0.00 58.90 

0.034 7.75 11.99 
0.069 0.30 21.08 
0.000 1.97 23.48 
0.026 4.57 23.49 
0.053 3.86 13.87 

0.000 3.22 21.28 
0.264 20.09 38.22 

0,000 2.41 21.72 
0.000 0.00 16.62 
0.000 0.00 5.36 

0.000 19.,23 49.43 
0.000 1.85 61.67 
0.534 53..80 17.43 
0.000 0.00 10.72 
0.049 O,,OO 7.19 

0.010 4..56 129.79 
0.010 l..60 51.95 

0.000 O..OO 52.57 
0.000 13..51 44.66 
0.000 2..81 56.43 
0.000 6..47 36.84 
0.000 O..OO 51.44 
0.000 L 5 4  42.90 
0.124 3..20 63.45 

0.000 9,.64 47.91 
0.000 2.69 11.96 
0.008 9.45 132.35 
0.040 3.95 66.61 
0.000 22.36 32.13 
0.000 0.00 12.15 
0.000 22.36 32.13 
0.000 0.00 2.55 
0.000 0.00 17.74 
0.000 2.36 29.76 

0.006 2.80 64.14 
0.000 0.00 4.30 

0.646 
0.014 
0.084 
0.194 
0.278 

0.152 
0.526 

0.111 
0.000 
0.000 

0.389 

3.087 
0.030 

0.000 
0.000 
0.031 
0.035 
0.000 
0.303 
0.050 
0.176 
0.000 
0.036 
0.050 

0.201 
0.225 

0.059 
0.071 

0.696 
0.000 
0.696 
0.000 

0.079 
0.000 

0.044 
0.000 

0.22 0.35 
3.94 10.66 

10.76 20.02 
0.00 0.85 
0.00 0.00 

4.00 7.20 
3.52 3.15 

0.37 1.55 
0.00 0.00 
0.00 0.00 

2.49 47.62 

11.88 6.75 
2.77 50.76 

24.61 12.33 
0.00 0.00 
9.73 25.18 

0.00 42.26 
0.00 3.50 

4.39 7.55 
3.58 38.77 

17.30 45.47 
2.72 25.85 

9.62 50.14 
5.78 19.82 

1.48 15.03 
0.00 0.00 

8.66 46.99 
5.89 33.70 

63.26 29.16 
1.08 16.90 

63.26 29.16 
0.00 0.00 
0.00 7.06 

11.07 17.73 

0.00 12.25 
0.00 0.00 

0.623 

0.538 
0.370 

0.000 

0.555 
1.118 

0.239 

0.052 
0.054 
1.760 
1.996 

0.387 
0. OOO 
0.000 
0.581 
0.092 

0.380 
0.105 

0.192 
0.292 

0.098 

0.184 
0.175 

2.169 
0.064 
2.169 

0.000 
0.624 

0.000 
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Table E-90. T h e  weirplt (9) , distancl 3 (W ) , and bioooase (grm ) of 
collected in prince wi1:tiam sand, Alaska du-ir~~ 1990 visi t  2 for 

m 2, 3 and 4. 

sheltered Racky Sites 
48232 0.03 16.45 
1424 1.77 13.83 
453c 
453 

0.00 23.95 

601C 
1.43 20.98 

601 
0.55 13.81 

598C 
3.72 32.93 

598 
1.18 21.33 
0.00 21.83 

1522C 2.51 24.40 
1522 2.59 36.18 

coarse Textured Sites 
1383C 0.00 59.15 
1580 0.00 68.50 
506c 5.87 25.73 
506 0.00 17.80 
1598C 2.27 46.87 
1598 
846C 0.00 223.64 

0.00 71.56 

846 0.00 121.68 
1 6 5 E  0.00 0.00 
1650 
1171C 

0.00 55.22 
0.00 57.56 

1171 1.36 84.85 
1627C 0.00 71.48 
1627 0.00 87.15 

lwpsed IEDcky sites 
19C 
19 

6.29 35.64 

4537c 
0.00 20.34 

979 
6.86 71.31 

1642c 
2.96 66.80 

833 
5.19 30.01 

1642C 
0.11 10.66 
5.19 30.01 

232 
2937C 

0.00 5.80 
0.00 8.42 

305 0.00 20.86 

sheltered Estuary S i t e s  
2397C 9.74 267.82 
208/209 0.25 112.40 

0.002 
0.128 
0.000 
0.068 
0.040 

0.055 
0.113 

0.000 
0.103 
0.072 

0.000 
0.000 
0.228 
0.000 
0.049 
0.000 
0.000 
0.000 

0.000 

0.016 
0.000 

0.000 
0.000 

0.176 
0.000 
0.096 
0.044 
0.173 
0.011 
0.173 
0.000 
0.000 
0.000 

0.036 
0.002 

2.06 12-77 

3.25 22.80 
1.62 9.83 

4.19 24.65 

44.07 24.07 
3.74 13.18 

18.87 18.21 
6.13 19.91 
8.48 21.73 
0.21 18.14 

3.25 42.39 
0.05 66.10 

43.19 16.90 
4.77 26.07 
7.55 49.19 
0.59 54.30 

19.58 137.53 
0.06 171.66 
0.00 0.00 
3.75 58.49 
0.00 50.54 
4.99 59.15 
3.38 44.45 
0.00 66.30 

0.00 20.89 
4.14 26.06 
3.58 28.30 
3.09 31.23 
3.36 22.04 
0.54 7.00 
3.36 22.04 
4.36 22.08 
0.00 7.53 
0.00 22.27 

7.,16 77.35 
16..31 148.30 

0.161 0.00 0.00 

0.143 9.01 9.37 
0.165 0.00 0.00 

0.170 0.00 0.00 
0.283 1.53 2.30 
1.831 0.00 0.00 
1.036 2.56 3.41 
0.308 0.12 4.18 
0.390 0.00 0.00 
0.012 0.00 10.86 

0.077 13.12 54.43 
0.001 3.07 34.87 
2.556 8.53 2.60 
0.183 6.59 5.94 
0.153 9.36 47.70 
0.011 27.07 30.47 

3.53-4 12.61 72.60 
0.142 2.40 10.58 

0.064 14.62 46.50 
0.00 0.00 

0.000 2.65 47.00 
0.084 3.47 19.20 
0.076 3.76 21.72 
0.000 4.32 15.25 

0.000 0.00 8.87 
0.159 0.67 5.50 
0.127 14.90 50.40 
0.099 5.87 19.12 
0.152 35.69 19.95 

0.152 35.69 19.95 
0.078 0.00 0.00 

0.198 4.75 7.45 
0.000 0.00 4.90 
0.000 5.83 15.46 

0.093 0.00 0.00 
0.110 0.33 38.50 

0.962 

0.664 

0.750 
0.028 

0.000 

0.241 
0.088 
3.283 
1.109 
0.196 
0.888 
0.226 
0.174 

0.314 
0.056 
0.181 
0.173 
0.284 

0.000 
0.121 
0.296 
0.307 
1.789 

1.789 
0.637 
0.000 
0.377 

0.009 



Table E-91. The weight (g) , &stma 
collected in Prince Wi1:Liam s a u d ,  Alaska during 1991 visit  1 for 

2 W),  andbiauass (Grm) of Anmlardnzs 

m 2, 3 and 4. 

MvD2 MvD3 MvD4 

Si te  Weight Irp Grm Weight W Grm Weight W Gr/& 

sheltered Rocky Sites 
48292 0.00 11.52 
1424 

0.00 

453c 
0.00 8.05 
0.00 7.94 

0.00 
0.00 

453 0.00 12.82 0.00 
601C 0.00 6.62 
601 

0.00 

598C 
0.00 24.89 0.00 
0.00 16.79 

598 0.00 12.52 
0.00 

1522C 0.00 6.02 
0.00 

1522 
0.00 

0.38 12.51 0.03 

Coarse Textured Sites  
506C 
506 

32.30 16.54 1.95 
0.00 13.23 0.00 

1598C 0.00 31.40 0.00 
1598 
846C 

0.00 42.01 0.00 
0.00 129.31 0.00 

846 
165oC 

0.00 60.72 0.00 

1650 
0.00 33.96 0.00 
0.00 36.49 0.00 

1.:t1 
2. It3 
0.00 
1.28 

16.59 
0.00 

14.21 
13.27 
0.31 
1.M 

10.66 
14.68 
10.74 
21.09 
10.45 

20.64 
16.51 

23.52 
13.08 

14.25 

49. :t2 
17.85 
18.85 
0.00 
9.95 
0.00 

21.41 
0.00 

12.20 
17.19 
25.52 
45.74 

109.83 
88.31 
36.55 
45.90 

19C 0.00 30.97 
19 

0.00 1.M 31.43 
0.00 29.97 

4537c 
0.00 1.31 13.50 

979 
12.08 120.86 
1.99 49.60 

0.10 10.53 82.48 

1642C 0.00 16.83 
0.04 3.81 54.92 

833 0.00 21.86 
0.00 0.01 23.24 
0.00 2.21 20.45 

Expcs& Rocky Si tes  

Sheltered Estuary Sites  
2397C 18.56 114.25 
208/209 0.89 33.30 

0.16 21.47 92.43 
0.03 0.00 33.03 

0.10 0.00 2.50 
0.14 8.28 14.87 
0.00 38.71 22.46 
0.06 76.04 31.59 
0.00 6.74 8.43 

0.69 63.31 20.45 
1.00 0.00 0.00 

0.01 1.99 9.44 
1.01 19.70 12.37 

0.08 10.74 13.94 

4.03 8.57 1.83 

0.74 0.00 0.00 
1.04 48.10 10.71 

0.00 36.52 40.77 
0.09 1.10 9.05 
0.00 0.65 82.29 
0.59 16.33 22.47 
0.00 10.07 40.28 

0.04 9.30 29.13 
0.10 38.89 24.05 
0.13 23.25 130.18 
0.07 13.08 56.02 
6E-4 24.26 15.09 
0.11 7.35 26.11 

0.23 0.00 0.00 
0.00 28.57 47.20 

0.00 
0.56 
1.72 
2.41 
0.80 

3.10 
1.59 
0.21 
0.77 

4.68 
4.49 

0.90 
0.12 
0.01 
0.73 
0.25 

0.32 

0.18 
1.62 

0.23 
1.61 
0.28 

0.61 
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Table E-92. 'RLe weight (9) , distanc 
collected i n  prirre William .?and, Alaska during 1991 visit  2 for 

e W ) ,  and bi- (Grp) of mcolarchus 

MvD 2, 3 and 4. 

MvD2 MvD3 m 4  

S i te  weight W Grp Weicjht W G r p  Weight W Grp 

4825C 0.53 12.43 
1424 0.00 14.93 

0.04 

453c 
0.00 

1.79 11.71 
453 0.38 16.68 

0.15 
0.02 

601C 0.00 13.16 
601 

0.00 
11.29 16.74 

598'2 0.00 15.15 
0.67 

598 
0.00 

0.00 12.92 0.00 

Sheltered Rocky S i t e s  

Coarse Textured S i t e s  
506C 
506 

0.41 12.55 
2.22 17.94 

0.03 
0.12 

l598C 0.54 31.42 
1598 

0.02 
0.00 45.11 

846C 
0.00 

0.00 119.79 0.00 
846 
165OC 

0.00 66.54 
0.00 17.19 

0.00 

1650 
0.00 

0.00 32.65 0.00 

19c 7.35 30.43 
19 

0.24 

4537c 
0.00 10.26 0.00 

979 
17.87 134.37 
0.66 44.74 

0.13 

1642C 
0.01 

833 
0.00 16.17 
2.55 21.58 

0.00 
0.12 

Exposea Racky S i t e s  

Sheltered Estuary Sites 
2397C 25.58 49.03 0.52 
208/209 0.00 33.70 0.00 

4.'08 11.16 
2.,26 12.28 
0.800 14.50 
3.'99 16.97 

42.:21 17.50 
4.864 9.26 

11.188 18.11 
11.862 16.05 

55.:23 14.20 
12. ; B 1  14.48 
1 4 A 5  21.82 

O.iDO 57.88 
12.87 119.22 

7.154 28.34 
5.'79 114.26 

O.IDO 44.73 

15. :28 13.45 
1.:23 22.19 

19. !58 166.82 
20.134 51.64 

3.!?3 22.42 
40.151 22.25 

8.!57 54.46 
9.:24 32.48 

0.37 
0.18 
0.00 
0.24 
0.50 
2.41 
0.66 
0.72 

3.89 
0.88 
0.66 
0.00 
0.11 
0.05 
0.27 
0.00 

0.06 
1.14 
0.12 
0.39 
1.83 
0.16 

0.16 
0.28 

0.00 0.00 
6.28 11.02 
8.37 20.13 

78.56 16.45 
0.00 0.00 
0.00 0.00 

23.46 8.03 
18.56 6.22 

3.13 2.03 
31.83 11.68 
24.08 32.33 
6.70 42.73 

28.63 103.82 
0.57 12.02 

5.48 9.61 
1.70 39.51 

36.63 12.01 
21.88 14.31 
23.27 80.13 
30.88 52.82 
20.43 1.55 

0.00 15.03 

48.52 35.72 
0.00 0.00 

0.57 
0.42 
4.78 

2.92 
2.98 

1.54 
2.73 
0.74 
0.16 
0.05 
0.28 
0.57 
0.04 

3.05 
1.53 
0.29 
0.58 

13.18 
0.00 

1.36 
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Table E-93. B i a M s s  (g,4r? ) for &&pllazrhus 
hab i t a t s  and habitats amhined. for every MVD aver 3 

1990 1991 

V i s i t  1 V i s i t  2 

MVD 

1 c u  
1 O i l  
2 c u  
2 O i l  
3 c u  
3 O i l  
4 c u  
4 oil 
5 c u  
5 O i l  

1 c u  
1 O i l  
2 c t l  
2 O i l  
3 c u  
3 O i l  
4 c u  
4 oil 
5 c u  
5 O i l  

l c t l  
1 O i l  
2 c u  
2 O i l  
3 c u  
3 O i l  

4 O i l  
4 c u  

5 c u  
5 O i l  

l c t l  
1 O i l  
2 c u  
2 oil  
3 ctl 
3 O i l  
4 c u  
4 O i l  
5 c t l  
5 O i l  

All habitats 
805.3 0.01 91  701.9 0.01 83 
573.7 0.01 89 570.3 0.01 90 
804.3 0.04 90 729.8 0.05 82 
712.7 0.03 89 757.0 0.02 89 
645.6 0.33 86 508.5 0.35 69 
581.1 0.12 81 707.3 0.15 79 
253.9 0.63 43 283.2 0.49 34 
332.4 0.30 45 287.4 0.27 40 

82.8 0.32 13 39.3 0.60 8 
63.7 0.46 14 29.6 0.09 5 

sheltered Rocky habitats 

112.3 0.00 29 123.4 0.00 30 
84.1 0.00 28 83.7 0.00 29 

89.8 0.02 27 99.9 0.03 29 
131.5 0.06 29 125.8 0.07 29 

109.9 0.29 28 96.6 0.38 26 
87.2 0.20 27 88.7 0.31 25 

27.6 0.51 10 15.1 0.65 5 
16.2 0.27 7 15.0 0.01 7 

6.4 0.60 2 - - -- 
1.5 0.57 1 

522.3 0.01 4 1  436.4 0.00 35 
331.6 0. 37 312.7 0.00 3,B 
481.2 0.07 4 1  484.4 0.03 35 
432.9 0.02 37 506.8 0.01 3,B 
328.2 0.47 38 341.0 0.47 33 
348.2 0.03 35 502.1 0.03 3'7 
141.4 0.42 21 184.0 0.32 2.2 
234.6 0.31 27 224.8 0.34 25 

75.3 0.33 12 28.4 0.66 16 

198.9 0.00 22 181.9 0.05 1'9 
129.7 0.01 23 134.1 0.01 2:2 
233.3 0.01 22 145.4 0.14 1;s 
148.4 0.01 23 124.5 0.01 2:2 
230.1 0.26 21 78.7 0.09 111 
123.0 0.05 18 108.6 0.07 116 
84.9 1.11 12 84.1 0.91 '7 
81.6 0.30 11 47.5 0.30 :3 
13.5 1.18 4 2.3 0.27 :1 
7.5 0.15 1 9.4 0.28 :1 

- - -- 
Coarse Textured habitats 

43.8 0.07 8 27.3 0.04 ,4 

Expxed Rocky habitats 

--- 
428.8 0.23 48 
324.7 0.01 44 
397.3 0.47 48 
365.6 0.31 44 
271.0 1.16 38 
353.0 1.21 39 
24.2 3.34 5 
52.3 1.92 8 

--- 
48.9 0.00 20 
70.8 0.01 19 
76.0 0.18 21 
79.6 0.52 19 
63.3 1.22 18 
72.8 1.4 15 

4.8 6.43 2 
8.8 6.52 2 

--- --- 
211.2 0.68 16 
152.4 0. 15 
184.1 1.21 15 
197.1 0.21 15 

174.1 1.34 14 
33.3 1.74 8 

23.9 0.27 3 
-I_- 

--- --- 
414.4 0.04 40 
300.1 0.11 40 
447.9 0.7 38 
381.7 0.53 40 
177.8 1.8 21 
313.6 1.14 33 

74.1 1.89 9 
3.0 0.00 1 

--- 
52.5 0.03 16 
61.3 0.24 16 
53.0 0.32 15 
62.8 0.88 16 
28.2 1.38 6 
33.7 2.3 11 
3.0 0.  1 --- 
--- --- 
180.9 0.01 13 
162.2 0.01 15 
183.6 1.19 12 
231.4 0.18 15 

197.7 0.53 14  
56.0 1.00 8 

74.1 1.89 9 
--- 

--- --- --- --_ 
168.7 0.03 12 181.0 0.12 11 

137.1 0.05 12 211.3 0.66 11 
101.4 0.01 10 76.6 0.02 9 

88.9 0.07 10 87.5 0.49 9 
174.4 0.67 12 93.7 3.07 7 
106.2 0.73 10 82.2 0.60 8 
15.5 1.22 3 - - - 
23.6 0.55 3 - - - 
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T a b l e  E-94. Biomass (g /m2 ) f o r  exposed rocky, coarse textured,  
sheltered rocky and a l l  habi ta ts  combined a t  MVD 2 ,  3 and 4 for 
Anovlarchus vumurescens us ing  MVD's where they were found only. 

Type MVD 1990  1990  1 9 9 1  1 9 9 1  
V i s i t  1 V i s i t  2 V i s i t  1 V i s i t  2 

Exposed Rocky 
C t l  2 0 .013 0 .508  
O i l  2 0.104 0.056 

C t l  3 
O i l  3 

0.617 0.256 
0.126 0.203 

O i l  4 
C t l  4 2.214 1 .609  

0.370 0 .351  

Coarse T e x t u r e d  
C t l  2 0.509 0.284 
O i l  2 0.474 0.104 

C t l  3 
O i l  3 

1 .004 0.987 
0 .231  0.104 

C t l  4 0 .638 0.506 
O i l  4 0.569 0.375 

S h e l t e r e d  Rocky 
C t l  2 
O i l  2 

0.397 0 .101  
0.637 0.303 

C t l  3 
O i l  3 

0 .493 0 .531  
0 .751  0.673 

C t l  4 
O i l  4 

0 .865 1 .095  
0 .631  0.097 

A l l  habi ta t s  
C t l  2 0 .353 0.247 
O i l  2 0 .438 0.193 

C t l  3 0.764 0.708 
O i l  3 0.434 0.389 

O i l  4 
C t l  4 1 .054  0.800 

0 .510  0 .360  

0 .101  
0.174 

0 .111  
0.090 

0.807 
0.922 

3.664 
0.922 

1.512 
1 .589  

1 .990  
1 . 8 7 1  

1 .990  
0.102 

0.562 
1 .112  

2.437 
1.614 

1 .628  
0.138 

0.910 
0.732 

1 .690  
1 .519  - 

0 .221  
0.117 

1 .049  
0.636 

3.577 
0.964 

0 .061  
0,.290 

1.432 
0.676 

1 .003  
0 .751  

0 .251  
0.971 

0.549 
1.566 

2.073 
2 .301  

0.195 
0.629 

1 .023  
1 .063  

2.099 
1 . 4 4 8  
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Table E-95. Coefficients relsulting f r o m  the forward multiple linear 

AnODlarchus PurDurescens based on biomass (g/m*) at all sites sampled 
stepwise regression analysis to predict the probability of finding 

which entered the forward multiple linear stepwise regression analyses 
during 1990 in Prince William Sound, Alaska. Only those habitat variables 

were included. The coefficients were then estimated by bootstrapping the 
selected factors. The standard error is given in parentheses. 

MVD 2 3 4 

Constant 0.043 0.342 0.497 

oil -0.027(0.027) -0.167 (0.111) -0.227(0.185) 

Visit 

Mat 0.004(0.003) 0.023(0.010)* O.OlO(O.007) 

String 

Slope 

--------------- -0.109 (0.116) -----__-------_ 

---____------- -------------- 0.100(0.122) 

---____------- -0.011(0.007) -0.014(0.012) 

Number of 3 67 
Quadrats 

319 159 

Level of Significance: * - P < 0.05; ** - P < 0.01 
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Table E-96. Coefficients resulting from the forward multiple linear 
stepwise regression analysis to predict the probability of finding 
Anovlarchus vurvurescens based on biomass at all sites sampled during 1991 

entered the forward multiple linear stepwise regression analyses were 
in Prince William Sound, Alaska. Only those habitat variables which 

selected factors. The standard error is given in parentheses. 
included. The coefficients 'were then estimated by bootstrapping the 

MVD 2 3 4 

Constant 

Oil 

Mat 

Bedrock 

Cobble 

Coarse 
Gravel 

Textured 
Coarse 

Sheltered 
Rocky 

Number of 
Quadrats 

-0.005(0.004) 

0.461(0.368) 

-0.126(0.121) 

183 166 

0.997(0.512)* 

104 

Level of Significance: * - P < 0.05; ** - P < 0.01 



Table E-97. The nun33er of MVB that !hmmlarchUs 
c a t  of the total possible number of cplaazats ( T t l )  , and the percent (%) of MVB 

was fOun.3 (FM) in 

that contained fish for the 3 habitat types, and all 3 dined. 

1990 2 1 18 179 10.1 5 45 11.1 
1990 3 1 

8 78 10.3 
62 167 37.1 17 39 43.6 23 73 31.5 22 55 40.0 

5 56 8.9 

1990 4 1 54 89 60.7 15 23 65.2 29 48 60.4 10 18 55.6 

1990 2 2 
1990 3 2 

32 171 18.7 10 40 25.0 5 73 6.8 17 58 29.3 
67 148 45.3 10 27 37.0 27 70 38.6 30 51 58.8 

1990 4 2 53 75 70.7 11 15 73.3 38 48 79.2 4 12 33.3 

1991 2 1 9 94 9.6 3 31 9.7 1 41 2.4 
1991 3 1 

5 22 22.7 
44 93 47.3 14 22 63.6 14 30 46.7 16 41 39.0 

1991 4 1 57 77 74.0 18 22 81.8 17 22 77.3 22 33 66.7 

1991 2 2 17 80 21.3 8 20 40.0 3 28 10.7 
1991 3 2 

6 32 18.8 

1991 4 2 
46 78 59.0 14 20 70.0 14 27 51.9 18 31 58.1 
44 54 81.5 11 15 73.3 18 22 81.8 15 17 88.2 

Table E-98. The nun33er of q l e s  at each of three vertical amps in which 

percent (%) of the total fund and the probability value (p) is fmm the Wilcoxcm 
h-calarchus mmwesem were f a r d  cturing two visits each in 1990 and 1991. 'Be 

test. 

1990 
1990 
1990 

1990 
1990 

1990 

1991 
1991 
1991 

1991 
1991 
1991 

1 2  
1 3  

90 12.2 89 7.9 

1 4  
86 44.2 81 29.6 
43 60.5 46 60.9 

2 2  82 23.2 
2 3  

89 14.6 
69 50.7 79 40.5 

2 4  34 61.8 41 78.0 

1 2  
1 3  

49 14.3 45 4.4 

1 4  
48 52.1 45 42.2 
38 68.4 39 79.5 

2 2  40 25.0 40 17.5 
2 3  38 68.4 
2 4  

40 50.0 
21 85.7 33 78.8 

0.153 
0.043* 
0.276 

0.145 
0.399 
0.155 

0.138 
0.297 
0.241 

0.351 
0.179 
0.138 
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Table E-99. The mm33er of MvD's that Anor,larc!hus 
in out of the total possible mm33er o €  WID'S ( T U ) ,  and the percent (%) of MvD's 

was found (fna) 

that contained fish for the 3 habitat types, and all 3 dined. 

Overall -RDCky 

O i l  
- 

COlltKd O i l  COlltrOl 

Y e a r M v D  rnTU % - T U %  rnTU % rnTU % 
- 

1990 2 
1990 3 
1990 4 

1991 2 
1991 3 
1991 4 

1990 2 
1990 3 
1990 4 

1991 2 
1991 3 
1991 4 

20 178 11.2 30 172 17.4 
56 160 35.0 73 155 47.1 
60 87 69.0 47 77 61.0 

9 85 10.6 17 89 19.1 
39 85 45.9 51 86 59.3 
57 72 79.2 44 59 74.6 

coarse- 

16 72 22.2 34 71 47.9 
3 75 4.0 10 76 13.2 

39 53 73.6 28 43 65.1 

1 30 3.3 
6 30 20.0 22 27 81.5 

5 29 17.2 

20 28 71.4 15 16 93.8 

- 

7 45 15.6 
14 34 41.2 13 32 40.6 

8 40 20.0 

16 19 84.2 10 19 52.6 

15 19 78.9 13 23 56.5 
3 19 15.8 10 23 43.5 

13 18 72.2 16 19 84.2 

10 58 17.2 12 56 21.4 
26 54 48.1 26 52 50.0 
5 15 33.3 9 15 60.0 

5 36 13.9 2 37 5.4 
18 36 50.0 16 36 44.4 
24 26 92.3 13 24 54.2 

Table E-100. The  m n b r  of MvD's t h s t t  Anor, 
in cut of the tatal possible m&er 'of MVDs ( T u ) ,  and the percent ( 8 )  of 

1-us was found (rn) 

m ' s  that colltained fish for the 3 habitat types, and all 3 habitats mined. 
Bath visits were mined for each year and MvD. 

Overall as,- QrseTxt =t RCJCY 
Y e a r M v D  r n T t l %  rnTU % r n T U %  rnTU % 

1990 2 
1990 3 

50 350 14.3 15 85 17.6 13 151 8.6 22 114 19.3 
129 315 41.0 27 66 40.9 50 143 35.0 52 106 49.1 

1990 4 107 164 65.2 26 38 68.4 67 96 69.8 14 30 46.7 

1991 2 26 174 14.9 13 42 31.0 6 59 10.2 7 73 9.6 
1991 3 
1991 4 101 131 77.1 29 37 78.4 35 44 79.5 37 50 74.0 

90 171 52.6 28 42 66.7 28 57 49.1 34 72 47.2 

- 

98 



Table E-101. Ihe rnrmber of ea& MID that Anw 
( m a )  in out of the total possible rnnnber of m ( T U ) ,  and the percent (8) of 

la?xhus - was falrd 

MVDS that Wined fish for the 3 h a b i t a t  types, and all 3 dined. 

Overall -Rocky 

O i l  -dl O i l  CXXltXQl 

Year MVD V i s i t  Fhd Tu % man1 % mTu % FnlTU % 

1990 3 1 
1990 2 1 7 89 7.9 11 9'0 12.2 2 23 8.7 

24 81 29.6 38 8'6 44.2 
3 22 13.6 

1990 4 1 
8 18 44.4 

28 46 60.9 26 4 3  60.5 
9 21 42.9 

9 11 81.8 6 12 50.0 

1990 2 2 
1990 3 2 

13 89 14.6 19 8,2 23.2 
32 79 40.5 35 689 50.7 

5 22 22.7 5 18 27.8 

1990 4 2 32 4 1  78.0 21 34 61.8 
6 16 37.5 
7 8 87.5 

4 11 36.4 
4 7 57.1 

1991 2 1 
1991 3 1 

2 45 4.4 7 49 14.3 1 10 10.0 4 12 33.3 
19 45 42.2 25 48 52.1 8 10 80.0 

1991 4 1 
6 12 50.0 

31 39 79.5 26 38 68.4 8 10 80.0 10 12 83.3 

1991 2 2 7 40 17.5 10 40 25.0 
1991 3 2 20 40 50.0 26 38 68.4 

2 9 22.2 6 11 54.5 

1991 4 2 26 33 78.8 18 21 85.7 
7 9 77.8 
5 8 62.5 

7 11 63.6 
6 7 85.7 

coarse lkxtlx& 

1990 2 1 2 37 5.4 6 4 1  14.6 3 29 10.3 
1990 3 1 5 35 14.3 18 38 47.4 11 28 39.3 11 27 40.7 

2 27 7.4 

1990 4 1 15 27 55.6 14 21 66.7 4 8 50.0 6 10 60.0 

1990 2 2 
1990 3 2 

1 38 2.6 4 35 11.4 
11 37 29.7 16 33 48.5 15 26 57.7 15 25 60.0 

7 29 24.1 10 29 34.5 

1990 4 2 24 26 92.3 14 22 63.6 1 7 14.3 3 5 60.0 

1991 2 1 
1991 3 1 

0 15 0.0 
2 15 13.3 12 15 80.0 

3 16 18.8 1 20 5.0 0 21 0.0 

1991 4 1 
9 20 45.0 

10 14 71.4 7 8 87.5 13 15 86.7 
7 21 33.3 
9 18 50.0 

1991 2 2 
1991 3 2 

1 15 6.67 2 13 15.4 4 16 25.0 2 16 12.5 
4 15 26.7 10 12 83.3 

1991 4 2 10 14  71.4 8 8 100. 
9 16 56.3 9 15 60.0 

11 11 100. 4 6 66.7 
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Table E-102. Mean weight (9) of the Anovlarchus vurvurescens at 
MVD 2, 3, 4 using only MVD they were found in. Results for exposed 
rocky, coarse textured, sheltered rocky and all habitats combined 
are presented here. 

1990 1991 

Type MVD Visit 1 Visit 2 Visit 1 Visit 2 

Ctl 2 
Oil 2 

0.394 0.590 
0.670 0.494 

Ctl 3 
Oil 3 

0.824 1.361 
0.260 0.309 

Ctl 4 
Oil 4 

0.756 0.466 
0.224 0.372 

Exposed Rocky 

Ctl 2 
Oil 2 

0.612 0.683 
1.208 0.680 

Ctl 3 0.488 0.566 
Oil 3 1.292 0.552 

Ctl 4 0.500 0.872 
Oil 4 0.766 0.688 

Sheltered Rocky 

Oil 2 
Ctl 2 0.500 0.232 

1.099 0.748 

Ctl 3 0.342 0.335 
Oil 3 0.653 0.359 

Ctl 4 
Oil 4 

0.473 0.365 
0.842 0.115 

Coarse Textured 

All Habitats 
Ctl 2 0.532 0.421 
Oil 2 1.008 0.645 

Ctl 3 0.525 0.558 
Oil 3 0.655 0.416 

oil 4 
Ctl 4 0.553 0.722 

0.603 0.601 

0.612 
1.990 

0.459 
0.226 

1.474 
0.704 

1.093 
0.704 

0.832 
0.812 

0.544 
1.743 

0.544 
0.192 

0.619 
1.079 

0.695 
0.577 

0.818 
1.091 

0.683 
0.691 

0.954 
0.986 

1.044 
0.322 

0.891 
0.883 

1.232 
0.961 

0.478 
0.740 

0.787 
1.290 

0.703 
0.611 

1.029 
1.149 

0.464 
0.769 

0.597 
0.582 

0.927 
0.854 

0.703 
0.913 

0.856 
0.666 
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Table E-103. Mean weight (g), range, variance (var.) standard 
deviation (StDEv), standard error (StErr) for Anoularchus 

Sheltered Rocky; ER = Exposed ]Rocky. 
puruurescens at each habitat aind MVD. CT = Coarse Textured; SR = 

Year Vis MVD Hab O/C N Range Mean Var. StDev StErr 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

1 

1 
1 

1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 

4 
4 

4 
4 
4 
4 
5 

CT 
ER 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
ER 
ER 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 

ER 
ER 

SR 
SR 

CT 
CT 

ER 
ER 
SR 
SR 
CT 

Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
oil 
Ctl 
Oil 
Ctl 
oil 
Ctl 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
oil 

oil 
Ct 1 

Oil 
Ct 1 

Ctl 
Oil 

Oil 
Ctl 

Ctl 
oil 
Ct 1 
Oil 
Ct 1 

2 

37 
5 
3 
5 
7 
9 

290 
8 
56 

86 
30 

40 

105 
91 

72 
63 
146 
16 

25 
9 

15 
4 

76 
6 
2 
17 
2 
36 
10 
17 
15 

130 
41 

53 
8 

125 
12 3 
98 
133 
105 
50 
33 

1 

1 
1 

0.493 

4.268 
3.999 
0.475 
0.742 
0.883 
3.351 
5.261 
1.862 
4.713 
1.664 
1.714 
2.738 
2.149 
3.871 
5.681 
4.492 
1.646 
2.168 
0.927 
4.348 
2.438 
0.270 
1.618 
4.901 
0.813 
2.312 
0.700 
1.772 
2.014 
1.162 
1.670 
3.836 
2.843 
3.512 
1.423 

4.576 
1.933 

4.330 
3.711 

2.698 
3.173 

3.819 

0.000 

0.000 
0.000 

0.416 

0.585 

0.394 
1.468 

0.536 
0.216 
1.227 
0.342 
1.184 
0.740 
0.300 
0.195 
0.684 
0.342 
0.607 
0.981 
0.330 
0.103 

0.332 
0.490 

1.256 
0.869 
0.288 
0.074 
1.415 
0.469 
0.479 
0.680 
0.509 
0.308 
0.252 
0.635 
0.592 
0.347 
0.867 
0.229 
0.291 
0.457 

0.539 
0.406 

0.482 
0.342 
0.397 

1.899 

0.115 
0.334 

0.122 

0.532 
2.810 
0.060 
0.123 
0.100 
1.417 
0.399 
0.470 
0.862 
0.187 
0.125 
0.482 
0.234 
0.620 
1.511 
0.550 
0.073 

0.076 
0.361 

0.539 
1.430 

0.016 
0.046 
3.622 
0.330 
0.359 
0.245 
0.183 
0.390 
0.121 
0.450 
0.438 
0.261 
1.526 
0.128 
0.169 
0.492 
0.434 
0.517 
0.351 
0.357 
0.582 

----- 

------ ------ 

0.349 

0.729 
1.676 
0.244 
0.351 
0.317 

0.632 
1.190 

0.685 
0.929 
0.433 
0.354 
0.694 
0.483 
0.787 
1.229 
0.741 
0.270 
0.601 
0.276 
1.196 
0.734 
0.127 
0.214 

0.575 
1.903 

0.599 
0.495 
0.428 
0.625 
0.348 
0.671 
0.662 
0.511 
1.235 
0.358 
0.411 
0.702 
0.659 
0.719 
0.593 
0.597 
0.763 

----- 

. ----- 

. ----- 

0.247 

0.120 
0.750 
0.141 
0.157 
0.120 
0.397 
0.037 
0.242 
0.124 
0.079 
0.038 
0.110 
0.051 
0.077 
0.145 
0.093 
0.022 
0.150 
0.092 
0.239 
0.190 
0.063 
0.025 
0.777 
0.407 
0.145 
0.350 
0.071 
0.198 
0.084 
0.173 
0.058 
0.080 
0.437 
0.049 
0.037 
0.063 
0.067 
0.062 
0.058 
0.084 
0.133 

----- 

------ 
------ 
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Table E-l03(continued) 

Year Vis UVD Hab O/C N Range Mean Var. StDev StErr 
~ ~~~~~ 

90 
90 
90 
90 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 

2 
2 
2 

1 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 

5 
5 
5 
5 
2 
2 

2 
2 

3 

3 
3 

3 
3 

4 
3 

4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 

4 
4 

5 

CT 

ER 
ER 

SR 
CT 
ER 

SR 
ER 

CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 

SR 
ER 

SR 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
SR 
CT 

Oil 
Ctl 
Oil 
Oil 
Ctl 
Ctl 

Oil 
Oil 

Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
oil 
Ctl 
Oil 
Ct 1 
Oil 
Oil 

Oil 
Ctl 

Oil 
Ct 1 

Ctl 
oil 
Ctl 
Oil 
Ctl 
O i l  
Ctl 
Oil 
Ctl 
oil 

Oil 
Ctl 

Ctl 
oil 

Oil 
Ctl 

Ct 1 
Oil 
oil 

32 
3 
2 

25 
14 

2 
129 
49 
22 
35 
26 
30 
66 
88 
46 
95 
150 
159 
5 

26 
12 

53 
22 
2 
3 

39 
9 
3 

113 
11 

23 
68 
54 
51 
58 
52 
164 
63 
52 
56 

113 

1 

1 

69 

2.682 

2.501 
0.224 

4.490 
2.175 

0.006 
3.489 
2.991 
1.599 
2.123 
2.605 
6.596 
3.357 
9.701 
5.714 
4.411 
5.611 

2.434 
3.875 

2.823 
3.073 

4.374 
4.950 
0.127 
1.010 
2.133 
1.407 
1.560 
2.793 
5.719 
3.979 

4.347 
4.977 

4.358 
1.568 

4.373 
4.206 
6.061 
4.953 
2.934 
3.856 

0.000 

0.000 

4.293 

0.515 
0.203 
1.341 

1.292 
0.863 

0.192 
0.770 
0.364 
0.533 
0.332 
0.601 

0.394 
1.148 

1.083 
1.235 
0.624 
0.738 
0.722 
1.244 

0.514 
1.508 

1.573 
1.068 

0.479 
0.740 
0.647 
0.357 
0.775 
1.061 
0.798 
0.809 
0.903 
0.725 
0.404 
1.036 
0.640 
0.420 
1.275 
1.015 
0.568 
0.915 

0.871 

1.990 

1.150 

0.521 
0.014 
3.128 

1.330 
0.415 

0.000 
0.573 
0.309 
0.164 
0.148 
0.486 
2.084 
0.372 
1.915 
1.695 
0.781 
0.763 
0.705 
1.473 
1.466 
0.525 

2.323 
1.076 

0.008 
0.264 
0.224 
0.173 
0.778 
0.789 
0.785 
1.065 
0.995 
1.043 
0.127 
1.304 
0.723 
0.335 
1.811 
1.627 

0.796 
0.367 

----- 

----- 

1.047 

0.722 
0.117 
1.768 

1.153 
0.644 

0.004 
0.757 
0.556 
0.405 
0.384 
0.697 

0.610 
1.444 

1.384 
1.302 
0.884 
0.873 
0.840 
1.214 

0.724 
1.211 

1.037 
1.524 
0.090 
0.514 
0.473 
0.416 
0.882 
0.888 
0.886 
1.032 
0.997 
1.021 
0.356 
1.142 
0.850 
0.579 
1.346 
1.275 
0.606 
0.892 

----- 

----- 

1.023 

0.128 
0.067 
1.251 

0.231 
0.172 

0.003 
0.067 
0.079 
0.086 
0.065 
0.137 
0.264 
0.075 
0.148 
0.192 
0.091 
0.071 
0.067 
0.543 

0.142 
0.350 

0.142 
0.325 
0.064 
0.297 

0.139 
0.076 

0.509 
0.268 
0.083 
0.215 
0.121 
0.139 
0.050 
0.150 
0.118 
0.045 
0.170 
0.177 
0.081 
0.084 

----- 

----- 

0.123 
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Table E-104. Mean wight (4) , ranges, var-, standard deviation and starxbd 
error of  larchu us at each habitat, visit, year and for ea& 
sex. c r = c O a r s e ~ ,  w=expos;edmcky, sR=shelterl?drdcy. 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

1 1  
1 1  
1 1  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 4  
1 4  
1 4  
1 4  

1 4  
1 4  

1 4  
1 4  
1 4  
1 4  
1 4  

C T C U F  

ER O i l  F 
C T C U U  

C C C U F  
C T C U M  
C T C U U  
CT O i l  F 
CT O i l  U 
W C U F  
E R C U M  
ER O i l  F 
ER O i l  M 
S R C U F  
S R C U U  
SR O i l  M 
SR O i l  U 
C T C U F  
C T C U M  
C T C U U  
CT O i l  F 
CT O i l  M 
E R C U F  
E R C t l M  
E R c t l u  
ER O i l  F 
ER O i l  M 
ER O i l  U 
S R C U F  
S R C U M  
S R C U U  
SR O i l  F 
SR O i l  M 
SR oil  U 
C T C U F  
C T C U M  
m C U u  
CT O i l  F 
CT O i l  M 
CP O i l  U 
E R C U F  
E R C U M  
E R C U U  
ER O i l  F 
ER O i l  M 

1 0.000 
1 0.000 

21 li.300 
1 0.000 

9 4.077 
7 0.520 
4 3.999 
1 0.000 
2 0.141 

4 0.731 
1 0.000 

1 0.000 
1 0.000 
6 0.245 
7 3.l21 

67 4.774 
2 0.585 

64 5.148 
159 It. 692 

4 lL.141 

16 4.495 
4 lL.862 

18 2.926 
22 2.075 
8 1L.510 
6 1L.165 

16 0.037 
12 11.564 
12 11.377 
62 0.218 
12 2.572 
15 2.625 
13 0.989 
13 0.810 
30 l.984 
48 0.513 
28 2.612 
34 3.704 
43 l.698 
20 2.235 
13 2.742 
39 !5.681 
12 l.606 
9 4.391 

0.662 
0.169 
1.899 
0.633 
0.847 
0.107 
1.641 
0.775 
0.260 
0.664 
0.631 
0.154 
0.898 
0.102 
1.489 
0.310 
0.626 
0.755 
0.055 
1.156 
1.212 

0.900 
1.222 

0.259 
0.547 
0.693 
0.030 
0.604 
0.610 
0.036 
0.833 
0.901 
0.297 
0.429 
0.734 
0.073 
0.735 
1.093 
0.140 
0.811 
1.330 
0.952 
0.597 
1.365 

0.153 0.391 
1.700 1.304 
0.037 0.193 
3.547 1.883 

0.010 0.100 

0.103 0.321 

0.012 0.109 
1.500 1.225 
0.171 0.414 
0.507 0.712 
0.742 0.862 
0.037 0.192 
0.307 0.555 
0.787 0.887 
1.442 1.201 
0.712 0.844 
0.211 0.459 
0.265 0.514 
0.201 0.448 
0.000 0.010 
0.253 0.503 
0.189 0.435 
0.002 0.049 
0.571 0.756 
0.608 0.780 
0.091 0.301 
0.053 0.230 
0.399 0.632 
0.014 0.119 
0.388 0.623 
0.930 0.965 
0.128 0.358 
0.434 0.659 
0.730 0.854 
2.319 1.523 
0.228 0.477 
2.166 1.472 

0.085 
0.435 
0.073 
0.942 

0.071 

0.161 

0.045 
0.463 
0.293 
0.087 
0.108 
0.015 
0.277 
0.444 
0.300 
0.199 
0.098 
0.182 
0.183 
0.003 
0.145 
0.126 
0.006 
0.218 
0.201 
0.083 
0.064 
0.115 
0.017 
0.118 
0.165 
0.055 
0.147 
0.237 
0.244 
0.138 
0.491 
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Table E-104 (ark-) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

4 ER oil U 
4 S R C U F  
4 S R C U M  
4 S R c t l u  
4 SR O i l  F 
4 S R O i l M  
4 SR O i l  U 
5 C l ' C U F  
5 C T C U M  
5 m c t l u  
5 CT O i l  F 
5 C T O i l M  
5 C!T O i l  U 
5 E R C U F  
5 E R C U M  
5 E R c t l u  
5 ER O i l  F 
5 ER O i l  M 
5 S R c t l F  
5 S R C U M  
5 S R c t l u  
1 E R C t l F  
1 E R - M  
1 ER O i l  F 
1 ER O i l  U 
2 C T C t l F  
2 C T C t l M  
2 c r C U u  
2 Cl' O i l  F 
2 CT O i l  M 
2 E R C U F  
2 E R C t l M  
2 w c t l u  
2 ER O i l  F 
2 ER O i l  M 
2 ER oil  U 
2 S R C U F  
2 S R C t l M  
2 S R C U u  
2 SR O i l  F 
2 SR O i l  M 
2 SR O i l  U 
3 C T C t l F  
3 C T c t l M  
3 c r c t l u  
3 O i l  F 

42 
7 

129 
10 

7 
1 
8 
4 
3 
2 

11 
11 
3 
6 
3 
6 
3 
1 
3 
3 

70 
2 
4 
1 

9 
1 

5 
3 
1 
1 
8 

18 
10 
3 
1 
6 
3 
4 

10 
4 
5 
6 

53 
41 
36 
8 

0.128 
1.027 
1.525 
1.075 
1.053 
0.000 
0.411 
0.728 
0.040 
0.005 
3.092 
4.101 
0.081 
2.424 
0.622 
1.214 
0.245 
0.000 
1.361 
0.467 
0.215 
4.720 
0.618 
0.000 
0.000 
1.094 
2.234 
0.053 
0.000 
0.000 
1.641 
1.088 
0.041 
1.964 
0.000 
0.066 
0.895 
0.787 
0.062 
1.414 
1.146 
0.087 
1.888 
3.680 
0.098 
0.822 

0.032 
0.535 
0.717 
0.032 
0.725 
2.182 
0.072 
0.496 
0.322 
0.020 
1.398 
1.445 
0.041 
1.391 
0.517 
0.523 
0.315 
0.207 
0.855 
0.376 
0.028 
2.918 
0.664 
0.875 
0.062 
0.525 
0.622 
0.103 
1.030 
0.330 
0.799 
0.617 
0.084 
0.845 
0.110 
0.072 
0.588 
0.516 
0.045 

0.834 
1.265 

0.048 
0.763 
0.840 
0.057 
0.421 

0.000 0.019 
0.162 0.402 
0.302 0.549 
0.009 0.096 
0.103 0.322 

0.020 0.143 
0.101 0.318 
0.000 0.021 
0.000 0.004 
1.329 1.153 
1.598 1.264 
0.002 0.046 
0.690 0.831 
0.127 0.357 
0.224 0.473 
0.020 0.141 

0.487 0.698 
0.069 0.264 

11.139 3.338 
0.001 0.034 

0.065 0.256 

0.164 0.404 
0.974 0.987 
0.001 0.027 

0.003 
0.152 
0.174 
0.008 
0.122 

0.050 
0.159 
0.012 
0.003 
0.348 
0.381 
0.027 
0.339 
0.206 
0.193 
0.081 

0.403 
0.152 
0.004 
2.360 
0.128 

0.135 
0.441 
0.015 

0.315 0.561 0.199 
0.089 0.298 0.070 
0.000 0.014 0.004 
1.135 1.065 0.615 

0.001 0.025 
0.263 0.513 
0.120 0.346 
0.000 0.020 
0.450 0.671 
0.275 0.525 
0.001 0.029 
0.247 0.497 
0.730 0.854 
0.001 0.025 
0.094 0.307 

0.010 
0.296 
0.173 
0.006 
0.335 
0.235 
0.012 
0.068 
0.133 
0.004 
0.108 
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Table E-104 (continued) 

Year-QuadHab 0-C Sex N ImqeMean varia StDevStElcr 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
91  
91  
91 
91 
91 
91 
91 

2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 5  
2 5  
2 5  
2 5  
2 5  
2 5  
2 5  
2 5  
2 5  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  

cr 
CT 
ER 
ER 
ER 
w 
ER 
ER 
SR 
SR 
SR 
SR 
SR 
SR 
cr 
CT 
CT 
cr 
CT 

ER 
CT 

ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 
SR 
m 
m 
m 
m 
ER 
w 
ER 
ER 
SR 
m 
m 
m 
ER 
ER 
ER 
ER 

O i l  M 
O i l  U 21 

12 

C U F  3 
C U M  
m u  

2 

O i l  F 
3 

Oil M 
9 

oil U 
6 

C U F  
38 
23 

C U M  26 
C U U  76 
O i l  F 39 
O i l  M 23 
O i l  U 61 
C U F  
Ctl M 

19 
26 

C U U  53 
O i l  F 30 
O i l  M 31 
O i l  U 
C t l F  

72 
46 

C t l M  29 
m u  30 
O i l  F 5 
O i l  M 
O i l  U 

11 
34 

C U F  7 
C U M  4 
C U U  
O i l  F 

22 
1 

C t l F  1 
O i l  F 7 
O i l  M 
O i l  U 

7 

C U F  
18 
2 

m u  1 
O i l  M 1 
O i l  U 1 
O i l  M 
C U F  

1 

C U M  
13 
11 

C U U  1 
C U F  
C U M  7 

6 

m u  1 
O i l  F 1 

;! .704 
0.089 
s! .223 
0.170 
0.031 
11.299 
11.327 
0.109 
It. 346 
It. 786 
0.435 
2.140 
4.379 
0.094 
2.475 
4.157 
0.079 
2.533 
3.483 
0.202 
3.095 
:t .994 
0.138 
l.290 
2.595 
0.098 
3.303 
2.078 
0.628 
0.000 
0.000 

2.410 
:L .207 

0.058 
0.055 
0.000 
0.000 
0.000 
0.000 
4.274 
IL.941 
0.000 
2.175 
:L .lo7 
0.000 
0.000 

0.802 
0.058 
2.109 
0.177 
0.085 
0.608 
0.643 
0.074 
0.591 
0.704 
0.059 
0.756 
1.045 
0.044 
0.927 
0.715 
0.068 
1.148 
1.067 
0.059 
0.696 
0.557 
0.082 
0.860 
0.940 
0.073 
1.139 
0.779 
0.091 
0.115 
0.334 
0.901 
1.342 

0.269 
0.043 

2.591 
0.072 

0.090 
0.871 

0.980 
1.654 

0.022 
1.191 
0.646 
0.415 
1.990 

0.500 0.707 
0.000 0.019 
1.625 1.275 
0.014 0.120 
0.000 0.016 
0.202 0.450 
0.358 0.599 
0.001 0.026 
0.155 0.394 
0.272 0.522 
0.003 0.050 
0.312 0.559 
1.198 1.094 
0.000 0.021 
0.602 0.776 
0.703 0.839 
0.000 0.019 
0.467 0.683 
0.607 0.779 
0.001 0.032 
0.509 0.714 
0.232 0.482 
0.001 0.029 
0.289 0.538 
0.857 0.926 
0.001 0.024 
1.459 1.208 
1.001 1.001 
0.017 0.132 

0.191 0.437 
0.861 0.928 
0.000 0.014 
0.002 0.039 

1.886 1.373 
0.491 0.701 

0.667 0.817 
0.148 0.385 

0.204 
0.004 
0.736 
0.085 
0.009 
0.150 
0.244 
0.004 
0.082 
0.102 
0.006 
0.089 
0.228 
0.003 
0.178 
0.164 
0.003 
0.125 
0.140 
0.004 
0.105 
0.090 
0.005 
0.241 
0.279 
0.004 
0.456 
0.500 
0.028 

0.165 
0.351 
0.003 
0.028 

0.381 
0.211 

0.333 
0.145 
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Table E-104 (cont i ro lea)  

Year vis MVD 
91  1 2 
91  1 2 
91  1 3 
91  1 3 
91 1 3 
91 1 3 
91  1 3 
91 1 3 
91  1 3 
91  1 3 
91  1 3 
91  1 3 
91  1 3 
91  1 3 
91 1 3 
91 1 3 
91  1 3 
91  1 3 
91  1 3 
91  1 4 
91  1 4 
91  1 4 
91  1 4 
91 1 4 
91  1 4 
91  1 4 
91  1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91 1 4 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 
91  1 5 

o/c 

O i l  
O i l  
c t l  
c t l  
c t l  
O i l  
O i l  
O i l  
cu 
c t l  
ctl 
O i l  
O i l  
O i l  
ctl 
cu 
O i l  
O i l  
O i l  
ctl 
cu 
cu 
O i l  
Oil 
oil  
ctl 
ctl 
c t l  
O i l  
O i l  
O i l  
cu 
cu 
ctl 
O i l  

- 

oil 
O i l  
O i l  
Ctl 
ctl 
O i l  
O i l  
O i l  
ctl 
cu 
cu 
O i l  
O i l  

sex w 

M 
F 1 

1 
F 
M 

54 
63 

U 12 

M 
F 14 

27 
U 8 
F 
M 

12 
7 

U 3 
F 15 
M 12 
U 
F 

8 

M 
6 

20 
F 
M 21 

6 

U 
F 

3 

M 
17 

U 
25 

F 
24 

M 
41 
43 

U 4 
F 18 
M 24 
U 4 
F 39 
M 42 
U 14 
F 
M 

63 
81  

U 6 
F 
M 

65 
84 

U 10 
M 5 
F 5 
M 7 
F 
M 13 

8 

U 5 
F 15 
M 35 
U 3 
F 
M 17 

4 

I a I q e M e a n  v 
- 
10.000 0.195 

i2.687 0.835 
0 .  000 0.189 

:3.390 0.858 
10.010 0.017 
i2.952 0.446 
i2.032 0.399 
10.049 0.106 
:l.447 0.596 
0.591 0.511 
10.778 0.328 
i2.062 0.374 
0.821 0.412 
0.273 0.134 
10.701 0.453 
i2.605 0.646 
i2.625 0.955 
6.546 1.347 
0.136 0.142 
11.572 0.548 
13.208 0.649 

34.045 1.157 
0.019 0.018 

!3.656 1.105 
10.029 0.101 

!5.498 1.214 
:1.921 0.910 

24.827 2.826 
13.160 0.735 
a4.305 0.721 
0.086 0.026 
:3.146 0.663 
!5.570 0.843 
0.126 0.114 
:2.613 0.589 
:3.844 0.899 
ID. 178 0.103 
:2.434 1.244 
:2.865 1.301 
:3.073 1.656 
:2.718 0.751 
:2.016 0.559 
(0.004 0.018 
:3.566 1.136 
,4.342 1.113 
0.265 0.212 
1.875 0.876 
,4.950 1.824 

‘ a r i a  StDeVstErr 

0.469 0.685 0.093 
0.660 0.812 0.102 
0.000 0.003 0.001 
0.581 0.762 0.204 
0.254 0.504 0.097 
0.000 0.016 0.006 
0.241 0.491 0.142 
0.048 0.218 0.082 
0.168 0.410 0.236 
0.266 0.515 0.133 
0.072 0.269 0.078 
0.012 0.111 0.039 
0.106 0.325 0.133 
0.603 0.776 0.174 

2.514 1.586 0.346 
1.209 1.100 0.449 

0.006 0.077 0.045 
0.196 0.443 0.108 
0.651 0.807 0.161 
0.000 0.003 0.001 

2.692 1.641 0.250 
1.237 1.112 0.174 

0.000 0.013 0.007 
0.431 0.656 0.155 
1.727 1.314 0.268 
5.732 2.394 1.197 
0.754 0.868 0.139 
0.948 0.974 0.150 
0.001 0.027 0.007 
0.458 0.677 0.085 

0.002 0.046 0.019 
1.021 1.010 0.112 

0.390 0.624 0.077 
0.950 0.974 0.106 
0.003 0.050 0.016 
1.473 1.214 0.543 
2.108 1.452 0.649 
1.222 1.105 0.418 
0.860 0.927 0.328 
0.449 0.670 0.186 
0.000 0.002 0.001 
1.437 1.199 0.310 
0.984 0.992 0.168 
0.019 0.138 0.080 

2.576 1.605 0.389 
0.777 0.882 0.441 
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Table E-104 ( c c n t i n u e i i )  

Y e a r  vis m Hab o/c sex N F t m g e M e a n  Varia StDev StESr 

91 
91 
91  
91 
91 
91  
91  
91 
91  
91  
91  
91  
91 
91 
91 
91 
91  
91 
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  

91  
91 

91 
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91 
91 
91 
91 
91 
91 
91 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

5 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 

SR 
m 
a 
m 
ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 
SR 
CT 
CT 
a 
m 
cr 
a 
ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 
SR 
SR 
SR 
m 
m 
m 
m 
cr 
a 
ER 
ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 
SR 
SR 
SR 
m 

O i l  U 

O i l  F 
O i l  M 
C U F  
C U M  
Oil F 
O i l  M 
oil  U 
C U F  
C U M  
O i l  F 
O i l  M 

C U F  

C U F  
C U M  
C U U  
O i l  F 
O i l  M 
O i l  U 
C U F  
C U M  
O i l  F 
O i l  M 
O i l  U 
C t l F  
C U M  
m u  
O i l  F 
O i l  M 
O i l  U 
C U F  
C U M  
C U U  
O i l  F 
O i l  M 
O i l  U 
C t l F  
C U M  
c t l u  
O i l  F 
O i l  M 
O i l  U 
C U F  
C U M  
C U U  
O i l  F 
O i l  M 
O i l  U 
O i l  F 

1 
2 
2 
1 

19 
20 
3 
5 
1 

2 
1 

1 

45 
10 

56 
12 

9 
5 

33 
9 

35 

22 
19 

13 
15 
33 

18 
3 

35 
5 

14 
23 
15 
59 
60 
45 
35 
26 

26 
2 

22 
4 

18 
36 

44 
2 

60 
9 

28 

Cl.000 
Cl.l.27 
0.343 
Cl.000 
l.467 
i! .133 
l.227 
Cl .281 
C).OOO 
C).OOO 
0.066 
C).OOO 
2! .793 
i!. 531 
5.584 
0.030 
l.740 
3.683 
0.014 
41.977 
41.271 
3.047 
41.142 
0.189 
3..245 
3.. 476 
0.167 
Z! .834 
4.270 
0.060 
Z! .159 
41.230 
0.301 
z! .177 
4.102 
0.027 
5.885 
5.220 
0.027 
4.792 
3.781 
0.209 
It. 928 
i! .790 
0.013 
2.784 
3.753 
0.336 
3.958 

0.089 
0.479 
0.461 
1.299 
0.681 
0.614 
0.613 
0.271 
0.015 

0.266 
1.793 

0.381 
1.129 
0.755 
0.997 
0.033 
0.973 
1.509 
0.017 
0.910 
0.896 
1.058 
0.841 
0.042 
0.419 
0.424 
0.111 
0.957 
1.220 
0.030 
0.787 
0.935 
0.049 
0.536 
0.606 
0.019 
1.296 
1.343 
0.027 
1.257 
0.898 
0.075 
0.787 
0.490 
0.017 
0.957 
1.007 
0.096 
1.264 

0.008 0.090 
0.059 0.243 

0.179 0.423 
0.275 0.525 
0.491 0.700 
0.012 0.111 

0.002 0.047 

0.820 0.906 
0.452 0.672 
1.067 1.033 
0.000 0.008 
0.736 0.858 

0.000 0.005 
1.287 1.134 

0.970 0.985 
1.052 1.026 

1.017 1.009 
1.356 1.164 
0.003 0.050 
0.098 0.313 
0.146 0.382 
0.007 0.087 
0.763 0.874 
1.616 1.271 
0.001 0.024 
0.507 0.712 
1.030 1.015 
0.006 0.075 
0.300 0.548 
0.460 0.678 
0.000 0.006 
1.684 1.298 
2.070 1.439 
0.000 0.019 
2.450 1.565 
0.778 0.882 
0.010 0.100 
0.323 0.568 
0.372 0.610 
0.000 0.009 
0.721 0.849 
0.871 0.933 
0.016 0.125 
0.766 0.875 

0.064 
0.172 

0.097 
0.117 
0.404 
0.050 

0.033 

0.286 
0.100 
0.138 
0.002 
0.384 
0.378 
0.002 
0.179 
0.166 
0.231 
0.248 
0.014 
0.081 
0.067 
0.050 
0.206 
0.215 
0.011 
0.190 
0.212 
0.019 
0.071 
0.088 
0.001 
0.219 
0.282 
0.014 
0.307 
0.188 
0.050 
0.134 
0.102 
0.007 
0.128 
0.120 
0.042 
0.165 
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Table E-105. Mean length (cm) , range, variance (var.) , standard 
deviation (StDev) , and standard error (StErr) of Anowlarchus 

1991 at each MVD. 
purvurescens collected during 2 visits (Vis) each during 1990 and 

Year Vis MVD Hab O/C N Range Mean Varia StDev StErr 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 

1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 

3 
3 

3 
3 

4 
4 
4 
4 
4 
4 

CT 
ER 
CT 

ER 
CT 

ER 
SR 

CT 
SR 

ER 
CT 

ER 
SR 

CT 
SR 

CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 
SR 
ER 
ER 
CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 
ER 
ER 

SR 
SR 

CT 
CT 

ER 
ER 
SR 
SR 

Ctl 

Ctl 
Oil 

Oil 
Ctl 
Oil 
Ctl 
oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 

Oil 
Ct 1 

Ctl 
Oil 
Ctl 
Oil 
Ctl 
O i l  
Ctl 
Oil 

Oil 
Ctl 

Oil 
Ctl 

Oil 
Ctl 

Oil 
Ctl 

Ctl 
Oil 

2 2.400 

37 9.500 
5 5.400 
3 2.200 

7 5.200 
5 2.800 

9 8.200 
290 10.300 

8 5.100 
56 8.800 
30 7.400 
86 8.000 
40 8.100 

105 10.000 
91 7.300 

72 9.600 
63 10.500 
146 7.400 
16 7.000 

25 10.300 
9 5.300 

15 5.000 
4 1.700 

76 6.600 
6 6.100 
2 3.700 
17 6.300 
2 2.500 
36 6.100 

17 6.000 
10 5.900 

130 8.900 
15 6.900 

41 8.100 

53 5.500 
8 6.900 

125 6.500 
123 9.400 
98 9.500 
133 9.200 
105 7.600 
50 7.400 
33 8.200 

1 0.000 

1 0.000 

5.300 

5.154 
6.740 
5.033 
5.120 
3.514 
6.389 
3.685 
6.875 
5.238 
3.663 
3.058 
5.248 
3.929 
4.610 
5.742 
3.351 
2.368 
4.400 
4.289 
6.764 
6.260 
4.625 
2.196 
6.800 
4.450 
4.965 
5.850 
5.078 
3.620 
3.635 
4.973 

4.146 
5.155 

5.275 
3.558 

4.235 
3.666 

4.348 
4.476 
4.741 
3.872 
3.830 

9.000 

3.500 

2.880 1.697 

4.063 2.016 
5.193 2.279 
1.223 1.106 
1.837 1.355 

7.296 2.701 
3.678 1.918 

4.524 2.127 
2.965 1.722 
4.697 2.167 
4.136 2.034 
3.443 1.856 

4.202 2.050 
3.747 1.936 

5.952 2.440 
6.028 2.455 
4.836 2.199 
1.874 1.369 
5.741 2.396 
2.681 1.637 
8.171 2.858 
3.067 1.751 
0.629 0.793 
1.233 1.110 
4.884 2.210 
6.845 2.616 

3.125 1.768 
3.014 1.736 

3.011 1.735 
3.348 1.830 
3.349 1.830 
6.204 2.491 
4.115 2.029 
3.594 1.896 
7.579 2.753 
2.071 1.439 
2.915 1.707 
4.833 2.198 
4.057 2.014 
5.487 2.342 

3.639 1.908 
3.059 1.749 

4.056 2.014 

1.200 

0.331 
1.019 
0.639 
0.606 
0.725 
0.900 
0.125 
0.609 
0.290 
0.371 
0.200 
0.306 
0.215 
0.238 
0.289 
0.277 
0.113 
0.599 
0.546 
0.572 
0.452 
0.397 
0.127 
0.902 
1.850 
0.421 

0.289 
1.250 

0.579 
0.444 
0.643 
0.178 
0.296 
0.973 
0.198 
0.153 
0.198 
0.203 
0.203 
0.171 
0.270 
0.351 
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Table E-lOS(continued) 

Year Vis MVD Hab O/C N Range Mean Varia StDev StErr 
~~ 

90 
90 
90 
90 
90 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 

2 
2 
2 
2 
2 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

5 
5 

5 
5 

2 
5 

2 
2 
2 

3 
3 

3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

5 
5 

5 
5 
5 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

4 
3 

4 
4 
4 
4 
4 
5 

CT 
CT 

ER 
ER 

CT 
SR 

ER 

SR 
ER 

CT 
CT 
ER 
ER 
SR 
SR 
CT 
CT 

ER 
ER 

SR 
SR 
CT 
ER 
ER 
SR 
SR 
CT 

ER 
CT 

ER 
SR 

CT 
SR 

ER 
CT 

ER 
SR 

CT 
SR 

CT 
ER 
ER 
SR 
SR 
CT 

Oil 
Ctl 

Ctl 
Oil 

Ctl 
Oil 

Ctl 
Oil 
Oil 

oil 
Ctl 

Ctl 
oil 

Oil 
Ctl 

Oil 
Ctl 

Ctl 
Oil 
Ctl 
Oil 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ctl 
Oil 
Ct 1 
Oil 
Ctl 
Oil 
Ct 1 
Oil 
Ctl 
Oil 
Ctl 
oil 
Ct 1 
Oil 
Ct 1 
oil 
Ctl 
Oil 
Oil 

1 0.000 
32 7.700 
3 1.800 
2 6.300 

25 0.900 
14 5.900 

129 7.800 
2 0.000 

49 6.400 
22 5.400 
35 7.100 
26 5.700 
30 9.000 

88 9.000 
66 7.500 

46 10.300 

150 11.200 
95 8.900 

159 7.200 

12 6.300 
5 4.000 

26 7.100 

22 7.600 
53 7.100 

2 0.900 

39 5.300 
3 2.600 

9 6.200 
3 5.400 
11 4.900 

113 9.900 
23 8.900 
68 8.100 
54 9.200 
51 6.300 
58 9.100 

164 10.100 
52 9.700 

63 10.700 
52 9.700 

113 9.500 
56 7.700 

1 0.000 

1 0.000 

69 8.300 

4.266 
4.067 
6.150 

6.292 
6.014 

3.400 

4.027 
5.308 

5.068 
4.280 
4.892 
5.554 

5.583 
3.861 

4.859 
6.698 

5.079 
5.003 
5.820 
7.042 

5.764 
4.508 

6.295 
5.350 
6.033 
5.803 
4.522 
6.133 

5.781 
6.373 

4.748 
6.193 
5.124 
4.798 
5.852 
4.990 
4.345 
6.733 
5.946 
5.141 
5.751 

4.800 

6.900 

7.900 

6.671 

5.951 

19.845 
1.023 

4.902 
3.183 

0.000 
4.090 
1.686 
1.670 
1.910 
2.898 
4.954 
3.530 
3.900 

4.734 
4.828 

3.448 
3.744 
4.022 
5.983 
4.126 
3.327 
6.488 
0.405 
1.743 
1.600 
2.619 
8.623 

4.491 
2.966 

7.934 
3.134 
5.955 
1.527 
5.597 
6.186 
4.223 
5.129 

2.418 
5.581 

5.072 
3.779 

2.440 

4.455 
1.012 

2.214 
1.784 

0.000 
2.022 
1.299 
1.292 

1.702 
1.382 

2.226 
1.879 
1.975 
2.197 
2.176 
1.857 

2.005 
1.935 

2.446 
2.031 

2.547 
1.824 

0.636 
1.320 
1.265 

2.937 
1.618 

2.119 
1.722 

2.817 
1.770 
2.440 
1.236 
2.366 
2.487 
2.055 
2.265 
2.362 
1.555 

I 1.944 
2.252 

0.431 
0.584 
3.150 

0.443 
0.477 

0.178 
0.000 

0.186 
0.276 
0.234 
0.334 
0.406 
0.231 
0.211 
0.324 
0.223 
0.152 
0.153 
0.897 
0.706 
0.398 
0.251 
0.543 
0.450 
0.762 
0.203 
0.539 
1.695 
0.519 
0.199 
0.587 
0.215 
0.332 
0.173 
0.311 
0.345 
0.160 
0.285 
0.328 
0.208 
0.212 
0.234 
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Table E-106. T h e  mean 1- (an) , mri- (var) , staxlad deviation (staev) , 
standarrl errol (StESr) of AnoDlarrh~us - collected at each of tw 
visi ts  (vis) for each habaitat, and sex during 1990 and 1991. 

Year V i s  IWD Hab O/C Sex N R a n g e  Mean Var. StDeV StESr 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 
90 

90 
90 
90 
90 
90 

1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 C T C U F  
1 C T C t J . u  
1 ER O i l  F 
2 C T C U F  
2 C T C U M  
2 C T C U u  
2 CT O i l  F 
2 CT O i l  u 
2 E R C U F  
2 E R C U M  
2 ER O i l  F 
2 ER O i l  M 
2 S R C U F  
2 S R c t l u  
2 SR O i l  M 
2 SR O i l  U 
3 C T C t l F  
3 C T C U M  
3 C T C t l U  
3 CT O i l  F 
3 CT O i l  M 
3 E R C t l F  
3 E R C t l M  
3 E R C U u  
3 ER O i l  F 
3 ER O i l  M 
3 ER O i l  U 
3 S R C t l F  
3 S R C U M  

3 SR O i l  F 
3 S R C U u  

3 SR O i l  M 
3 SR O i l  U 
4 C T C t l F  
4 C T C U M  
4 C T C U u  
4 CT O i l  F 
4 CT O i l  M 
4 CT O i l  U 
4 E R C t l F  
4 E R C U M  
4 E R C U u  
4 ER O i l  F 
4 ER O i l  M 

1 0.000 
1 0.000 

21 3.900 
1 0.000 

9 7.000 
7 4.200 
4 5.400 
1 0.000 
2 0.900 
1 0.000 
4 2.700 
1 0.000 
1 0.000 

7 6.300 
6 2.600 

67 '8.400 
2 3.300 

64 '8.000 
159 '6.400 

4 ,2.400 
4 ,5.100 

16 '6.100 
18 5.800 
22 '7.000 
8 .4.900 
6 ,3.900 

16 1.300 
l2 r5.500 

62 '3.200 
12 !5.400 
15 15.500 
13 !5.600 
13 :2.800 
30 15.200 

28 6.600 
34 '7.400 
43 '7.000 
20 !5.800 
13 !5.200 
39 !3.600 
12 13.400 
9 6.200 

12 ,4.300 

48 ,4.100 

6.500 

9.000 
4.100 

5.795 
5.700 
2.529 
6.800 

4.450 
6.500 

5.500 
6.200 

3.600 
7.100 
2.917 
7.200 
3.550 
5.419 

2.150 
5.683 

6.950 
6.800 
6.663 
6.033 

5.225 
3.550 

5.817 
2.075 
5.508 
5.675 
2.077 
5.892 
5.860 
3.946 
5.069 
5.777 
2.465 
5.525 
6.359 
2.630 
5.955 
6.931 
5.236 
5.017 
6.856 

1.698 1.303 
4.768 2.183 
2.432 1.560 
6.900 2.627 

0.405 0.636 

1.487 1.219 

1.414 1.189 
5.367 2.317 

2.381 1.543 
5.445 2.333 

2.920 1.709 
0.853 0.924 

5.620 2.371 
1.283 1.133 

3.149 1.775 
2.456 1.567 
2.991 1.730 
2.799 1.673 
2.246 1.499 
0.094 0.307 
2.988 1.729 
1.771 1.331 
0.434 0.659 
3.499 1.871 
3.664 1.914 
1.976 1.406 
0.694 0.833 
3.116 1.765 

2.354 1.534 
1.218 1.104 

3.492 1.869 
3.435 1.853 
2.958 1.720 
3.191 1.786 
8.005 2.829 
4.707 2.170 
4.765 2.183 

0.284 
0.728 
0.589 
1.313 

0.450 

0.610 

0.485 
0.876 
1.650 
0.189 
0.214 
0.073 
0.566 
1.185 
0.444 
0.369 
0.369 
0.592 
0.612 
0.077 
0.499 
0.384 
0.084 
0.540 
0.494 
0.390 
0.231 
0.322 
0.159 
0.290 
0.320 
0.283 
0.385 
0.495 
0.453 
0.626 
0.728 
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Table E-106 (amtinued) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

4 ER O i l  U 
4 S R C t l F  
4 S R C t l M  
4 S R C t l u  
4 SR O i l  F 
4 S R O i l M  
4 S R o i l u  
5 C T - F  
5 C T C t l M  
5 m C t l u  
5 m O i l  F 
5 cT O i l  M 
5 cT Oil U 
5 E R C t l F  
5 E R C t l M  
5 E R C t l u  
5 ER O i l  F 
5 ER O i l  M 
5 S R C t l F  
5 S R C t l M  
5 S R C t l u  
1 E R C t l F  
1 E R C U M  
1 Ea Oil F 
1 ER Oil U 
2 c T C t l F  
2 c T C U M  
2 c T C t l u  
2 cT O i l  F 
2 CT O i l  M 
2 E R C t l F  
2 E R C t l M  
2 E R C t l u  
2 ER O i l  F 
2 ER Oil M 
2 ER O i l  U 
2 S R C t l F  
2 S R C t l M  
2 S R C t l u  
2 SR Oil F 
2 SR O i l  M 
2 SR O i l  U 
3 C T C t l F  
3 C T C t l M  
3 C T C t l u  
3 CT O i l  F 

42 l.500 
7 3.300 

129 6.200 
10 41.800 

7 41.300 
1 0.000 
8 3.300 
4 ;!.800 
3 0.300 
2 0.200 

11 7.800 
11 7.100 
3 l.500 
6 4.800 
3 ;!.loo 
6 3.500 
3 1!.600 
1 0.000 
3 3.800 
3 ;!.loo 

70 ;!.600 
2 5.100 
4 lL.500 
1 0.000 

9 3.600 
1 0.000 

5 5.400 
3 0.900 
1 0.000 
1 0.000 
8 4.900 

18 4.200 
10 0.600 
3 5.200 
1 0.000 
6 0.700 
3 3.100 

10 0.600 
4 IL.800 

4 3.700 
5 3.200 
6 l.700 

53 4.700 
4 1  6.600 
36 L600 
8 3.400 

2.124 
5.229 
5.760 
1.950 
6.029 
8.700 
2.438 

4.633 
5.275 

7.564 
1.800 

7.200 
2.233 
7.567 
5.333 
5.417 
4.800 
4.100 
6.067 
4.733 
1.921 
8.650 
5.875 
6.300 
2.600 
5.444 
5.100 
3.300 
7.100 
4.600 
6.300 
5.706 
2.970 
5.533 
3.100 
2.750 
5.933 
5.250 
2.300 
7.250 
6.240 
2.400 
6.091 

2.606 
6.183 

5.050 

0.069 0.263 
1.796 1.340 
2.929 1.712 
0.311 0.558 
1.739 1.319 

1.117 1.057 
1.583 1.258 
0.023 0.153 
0.020 0.141 
6.789 2.605 
5.610 2.369 
0.703 0.839 
2.803 1.674 
1.403 1.185 
1.806 1.344 
0.760 0.872 

3.663 1.914 

0.185 0.431 
1.403 1.185 

13.005 3.606 
0.383 0.618 

2.015 1.420 
5.300 2.302 
0.210 0.458 

2.949 1.717 

0.036 0.189 
1.233 1.111 

6.973 2.641 

0.079 0.281 
3.203 1.790 
0.810 0.900 
0.071 0.267 
3.017 1.737 
1.928 1.389 
0.320 0.566 
1.745 1.321 
2.780 1.667 
0.149 0.385 
1.420 1.192 

0.041 
0.506 
0.541 
0.049 
0.498 

0.374 
0.629 
0.088 
0.100 
0.786 
0.714 
0.484 
0.683 
0.684 
0.549 
0.503 

1.105 
0.684 
0.051 
2.550 
0.309 

0.473 
1.030 
0.265 

0.607 
0.262 
0.060 
1.525 

0.115 
1.033 
0.450 
0.084 
0.868 
0.621 
0.231 
0.181 
0.260 
0.064 
0.421 
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Table E-106 ( C c a r t i m d )  

Year vis MVD Hab o/c sex 

90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 

90 2 
90 2 

90 2 
90 2 

90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
90 2 
91 1 
91 1 
91 1 
91 1 
91 1 
91 1 
91 1 

3 
3 
3 
3 
3 

3 
3 

3 
3 
3 
3 
3 
3 

4 
3 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 
2 
2 
2 
2 
2 
2 

CP O i l  M 

E R C U F  
cT O i l  U 

E R C U M  
E R C U U  
ER O i l  F 
ER O i l  M 
ER Oil U 
S R C t l F  
S R C U M  
S R C U U  
SR O i l  F 
SR Oil M 
SR O i l  U 
c T C t l F  
C T C t l M  
c T m u  
cT O i l  F 
cT O i l  M 

E R C t l F  
cT O i l  U 

E R C t l M  
E R C U U  
ER O i l  F 
ER O i l  M 
ER O i l  U 
S R C U F  
S R C t l M  
S R c t l u  
SR O i l  F 
C P C U F  
C T  O i l  F 
CT O i l  M 
cp O i l  U 
E R C U F  
E R C U U  
ER O i l  M 
ER O i l  U 
SR O i l  M 
CT Ctl F 
C T C U M  
C P C t l u  
E R C U F  
E R C U M  
E R C U U  
ER O i l  F 

N 1- ~- 
12 6.400 
21 11.500 
3 :2.200 
2 :1.200 
3 0.300 
9 30.400 
6 4.000 

23 4.800 
38 :1.400 

26 y3.900 
76 :3.000 
39 !5.200 
23 15.900 
61 :1.600 
19 !5.600 
26 '7.300 
53 :1.800 
30 16.300 
31 15.600 
72 :2.100 
46 15.500 
29 !5.400 
30 .1.800 
5 34.300 
11 15.100 
34 :1.300 
7 !5.400 
4 4.400 
22 13.800 
1 0.000 

7 :2.900 
1 0.000 

18 :l.lOO 
7 a4.700 

2 lD.lOO 
1 0.000 
1 ID.OOO 
1 1D.000 

13 15.900 
1 1D.000 

11 ,4.100 
1 1D.000 
6 !5.900 
7 :3.300 
1 0.000 
1 ~0.000 

Mean 

6.167 
2.648 
8.467 
3.800 
3.067 
5.311 
5.367 
2.858 
5.487 
5.554 
2.470 
5.897 
6.357 
2.372 
6.437 
5.931 
2.823 
6.803 
6.684 
2.556 
5.611 
5.248 
2.917 
6.040 
6.064 
2.844 
6.357 
5.525 
2.718 
3.500 
4.800 
6.400 
7.086 
2.339 
4.650 
2.900 
9.300 
3.000 
6.900 
6.985 
5.873 
1.900 

5.414 
6.900 

4.900 
7.900 

var. StDW StElrr 

2.639 1.624 0.469 
0.105 0.323 0.071 
1.373 1.172 0.677 
0.720 0.849 0.600 
0.023 0.153 0.088 
2.391 1.546 0.515 
3.611 1.900 0.776 
0.124 0.352 0.057 
1.437 1.199 0.250 
1.669 1.292 0.253 
0.140 0.374 0.043 
1.997 1.413 0.226 
3.780 1.944 0.405 
0.l27 0.356 0.046 
3.074 1.753 0.402 
2.447 1.564 0.307 
0.109 0.330 0.045 
2.159 1.469 0.268 
2.389 1.546 0.278 
0.152 0.390 0.046 
2.783 1.668 0.246 
1.690 1.300 0.241 
0.119 0.344 0.063 
2.953 1.718 0.769 
5.089 2.256 0.680 
0.101 0.318 0.055 
3.666 1.915 0.724 
4.109 2.027 1.014 
0.575 0.758 0.162 

1.177 1.085 0.410 
3.578 1.892 0.715 
0.093 0.305 0.072 
0.005 0.071 0.050 

5.895 2.428 0.673 
1.944 1.394 0.420 

4.944 2.224 0.908 
1.365 1.168 0.442 
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Table E-106 ( a m t i n u & )  

- 
91 
91 

91 
91 

91 
91  
91  
91 
91 
91 
91 
91 
91 
91 
91  
91  
91  
91  
91  
91  
91  
91  
91 
91  
91  
91 
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91  
91 
91 
91 

- 
1 2  
1 2  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 5  
1 5  

1 5  
1 5  

1 5  
1 5  
1 5  
1 5  
1 5  

SR 
SR 
CT 
cr 
cr 
m 
m 

ER 
m 

ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 
SR 
SR 
m 
m 
cr 
cr 
CT 
cr 
ER 
ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 
SR 
SR 
SR 
m 
ER 
ER 
ER 
ER 
ER 
SR 
SR 
SR 

Oil F 
Oil*p84fi 
C U F  
C U M  
m u  
O i l  F 
O i l  M 
oil  u 
C U F  
C U M  
C U U  
O i l  F 
O i l  M 
O i l  U 
C U F  
C U M  
O i l  F 
O i l  M 
O i l  U 

C U M  
C U F  

C U U  
O i l  F 
O i l  M 
O i l  U 
C U F  
C U M  
m u  
O i l  F 

O i l  U 
O i l  M 

C U F  
C U M  

O i l  F 
C U U  

O i l  M 
O i l  U 
O i l  M 
C U F  
C U M  
O i l  F 
O i l  M 
O i l  U 
C U F  
C U M  
C U U  

1 0.000 
1 0.000 

54 6.000 
63 6.500 
l2 0.400 
14 6.000 
27 4.700 
8 0.400 
l2 3.500 
7 2.200 

15 5.200 
3 4.400 

l2 3.200 
8 2.800 

20 5.700 
6 2.400 

21 8.400 
6 5.000 

3 0.800 
17 4.700 
25 5.900 
24 2L.100 
41 6.000 
43 8.600 

4 0.300 
18 6.000 
24 7.700 

4 9.100 
39 7.000 
42 7.400 
14 11.300 

81 111.200 
63 6.600 

6 lL.300 
65 5.900 
84 6.700 
10 11.400 
5 4.000 
5 5.600 
7 6.300 

13 5.200 
8 5.600 

15 6.400 
5 0.200 

35 6.800 
3 2.200 

3.400 

5.807 
3.400 

5.541 
1.833 
4.279 
4.189 

5.242 
3.038 

5.214 
4.033 
4.473 
4.808 
3.125 
4.750 
4.935 
5.367 
5.953 
3.133 

4.940 
4.953 

1.963 
5.900 
5.530 
2.900 
6.289 
6.800 
7.925 
5.387 

2.064 
5.300 

5.065 
5.242 

4.806 
3.017 

5.396 
2.980 
5.820 
6.360 
7.529 
5.375 
4.946 
1,980 

5.951 
5.713 

3.833 

2.875 1.695 
3.374 1.837 
0.013 0.115 
2.291 1.514 
1.600 1.265 
0.017 0.130 
1.583 1.258 
0.681 0.825 
4.923 2.219 
2.055 1.434 
1.164 1.079 
1.256 1.121 
1.143 1.069 

4.691 2.166 
3.503 1.872 

4.937 2.222 
0.173 0.416 
1.813 1.346 
2.612 1.616 
0.081 0.284 
3.493 1.869 
3.965 1.991 
0.020 0.141 

4.141 2.035 
3.394 1.842 

18.349 4.284 
4.485 2.118 

0.182 0.427 
3.506 1.873 

2.680 1.637 
3.985 1.996 

2.992 1.730 
0.214 0.462 

4.123 2.030 
0.160 0.399 
4.022 2.005 
8.328 2.886 
4.752 2.180 
3.825 1.956 
2.991 1.729 
0.007 0.084 
4.341 2.084 
2.859 1.691 
1.293 1.137 

- 

0.231 
0.231 
0.033 
0.405 
0.243 
0.046 
0.363 
0.312 
1.281 
0.370 
0.312 
0.396 
0.436 
0.419 
0.884 
0.485 
0.240 
0.327 
0.323 
0.058 
0.292 
0.304 
0.071 
0.434 
0.415 
2.142 
0.339 
0.289 
0.114 
0.206 
0.222 
0.189 
0.215 
0.222 
0.126 
0.897 
1.291 
0.824 
0.691 
0.480 
0.037 
0.538 
0.286 
0.657 
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Table E-106 (amtinued) 

91 1 
91 1 
91 1 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 

91 2 
91 2 

91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 
91 2 

5 
5 
5 
2 
2 
2 
2 
2 
2 

2 
2 

2 
2 
2 
2 

3 
3 

3 
3 
3 
3 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

4 
3 

4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

4 
4 
4 
4 
4 
4 

SR O i l  F 
SR O i l  M 
SR O i l  U 
C T C U F  
CC Oil F 

E R C U F  
Cf O i l  M 

E R C U M  
W O i l  F 

ER Oil U 
ER O i l  M 

S R C U F  
S R C U M  
SR O i l  F 
SR O i l  M 
C T C U F  
C T C U M  
m C U u  
CT O i l  F 

Cf O i l  U 
CT O i l  M 

E R C U F  
E R C U M  
FIR O i l  F 
ER O i l  M 
W O i l  U 
S R C U F  

S R C U U  
S R C U M  

SR O i l  F 
SR Oil M 
SR O i l  U 
C T C U F  
C T C U M  
m C U u  
CT Oil F 
CT O i l  M 
Cf O i l  U 
ER Ctl F 
E R C t l M  
E R C U U  
ER O i l  F 
ER O i l  M 
W Oil U 
S R C U F  
S R C U M  
S R C U U  
SR O i l  F 
SR O i l  M 

17 7.400 
4 4.900 

1 0.000 
2 0.900 
2 1.700 
1 0.000 
19 4.000 
20 5.300 
3 3.900 
5 1.400 
1 0.000 
1 0.000 
2 0.700 

10 4.900 
1 0.000 

45 6.400 
56 7.700 
12 0.800 
5 4.300 
9 5.600 

33 7.900 
9 0.400 

35 6.800 
19 5.800 
22 6.700 

15 4.600 
13 2.800 

33 ,4.600 

18 '6.200 
3 2.100 

35 '7.500 

14 ,5.100 
5 1.300 

23 '7.800 
15 0.600 
59 86.900 
60 '7.700 
45 :1.200 
35 i5.500 
26 '7.600 

26 '7.600 
2 10.500 

4 :2.300 
18 4.600 
36 r3.700 

44 15.900 
2 lO.100 

60 13.000 

22 16.800 

5.375 

2.800 
6.718 

5.350 
5.450 
7.200 
5.911 

5.467 
5.700 

4.500 
1.800 
9.500 
4.450 
5.100 
6.500 
6.002 
6.386 
2.133 
6.140 
6.933 
1.789 
6.236 
6.151 

5.686 
6.395 

2.315 
4.927 
4.888 
3.167 
6.167 
6.249 
1.940 
6.036 
6.213 
2.140 
5.198 
5.397 
1.824 
6.923 
6.838 
2.050 
6.396 
6.045 
2.475 
6.039 
4.881 
1.750 
6.043 
6.050 

5.229 
6.370 

0.405 
1.445 

1.411 

4.823 
1.841 

0.305 

0.245 

3.098 
2.792 
3.589 
0.033 
3.928 
3.403 
0.016 
3.283 
3.081 
4.516 
4.212 
0.473 

1.453 
1.348 

1.243 
3.701 
5.033 
0.293 
3.324 
4.563 
0.025 
2.449 
2.534 
0.036 
4.067 
5.367 
0.125 
6.100 
3.581 
1.076 
2.175 
1.602 

4.326 
0.005 

4.402 

2.287 
2.524 

0.636 
1.202 

1.188 

2.196 
1.357 

0.552 

0.495 

1.760 
1.671 
1.894 
0.183 
1.982 
1.845 
0.127 
1.812 
1.755 
2.125 
2.052 
0.688 
1.161 
1.205 
1.115 

2.243 
1.924 

0.541 
1.823 
2.136 
0.159 
1.565 
1.592 

2.017 
0.188 

2.317 
0.354 
2.470 
1.892 
1.037 
1.475 
1.266 
0.071 
2.080 
2.098 

1.143 
0.612 

0.450 
0.850 

0.273 
0.303 
1.268 
0.247 

0.350 

0.557 
0.249 

0.053 
0.253 

0.886 
0.615 
0.042 
0.315 
0.297 
0.488 
0.438 
0.191 
0.300 
0.210 
0.644 
0.453 
0.379 
0.242 

0.445 
0.487 

0.041 
0.204 
0.206 
0.028 
0.341 
0.454 
0.250 
0.484 
0.403 
0.519 
0.348 
0.211 
0.050 
0.314 
0.271 
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Table E-106 ( m n t i m e d )  

year Vis bfVD Hab O/C Sex N Ran3eMmnvar. StDeV StEn: 

91 2 5 m o i l  F 28 5.800 7.104 2.674 1.635 0.309 
91 2 5 C l ' O i l M  40 7.100 6.475 4.096 2.024 0.320 
91 2 5 m o i l  u 1 0.000 2.400 . 
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Table E-107. Mean size (g) of AnODlarchus DurDurescens collected 

MVD 2, 3 and 4 were analyzed. 
at 3 habitats and habitats combined for 2 visits in 1990 and 1991. 

1990 1991 

Type MVD Visit 1 Visit 2 Visit 1 Visit 2 

Exposed Rocky 
Ctl 2 0.686 1.458 1.777 3.690 
Oil 2 0.487 0.927 0.790 0.994 

Ctl 3 2.413 2.295 2.280 3.901 
Oil 3 1.505 1.462 3.172 4.184 

Ctl 4 2.678 2.662 5.871% 
Oil 4 

5.687 
2.600 3.478 4.172 3.659 

Ctl 2 
Oil 2 

0.800 0.617 1.115 
0.359 0.153 0.000 

0.823 
0.402 

Ctl 3 
Oil 3 

2.044 2.499 4.312 
1.023 1.417 0.675 

4.794 
1.660 

Ctl 4 
Oil 4 

3.143 3.649 3.952 
3.059 4.385 4.214 

5.553 
3.885 

Coarse Textured 

Sheltered Rocky 
Ctl 2 0.371 1.141 0.000 
Oil 2 0.663 1.271 0.170 

0.871 
1.626 

Ctl 3 1.634 2.369 1.697 
Oil 3 

2.953 
2.043 2.277 2.500 3.059 

Ctl 4 
Oil 4 

2.369 2.267 2.455 3.447 
2.636 0.500 4.057 4.780 

Ctl 2 
oil 2 

0.643 0.987 0.790 
0.491 0.709 0.25:l 

1.631 
1.025 

Ctl 3 
Oil 3 

2.005 2.420 2.660 
1.483 1.709 2.04:l 

3.809 
2.787 

Ctl 4 
Oil 4 

2.833 3.242 3.8511 
2.875 3.545 4.143 

4.996 
4.129 

All Habitats 
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Table E-108. Mean size (g) for exposed rocky, coarse textured, 
sheltered rocky and all habitats combined for AnODlarchus 

Only MVD with AnODlarchus DurDurescens present are included. 
purtmrescens collected during 2 visits each in 1990 and 1990. 

1990  1 9 9 1  

Type MVD Visit 1 Visit 2 Visit 1 Visit 2 

Ctl 2 
Oil 2 5.600 4.080 7.900 

5.033 5.249 5.331 6.765 
4.475 

Ctl 3 
oil 3 

5.630 6.310 4.560 
3.386 3.900 3.965 

6 .131  
5.379 

Ctl 4 5 .357  4.658 7.053 6.635 
Oil 4 3 .177  3.975 5.215 5.855 

Exposed Rocky 

Coarse Textured 
Ctl 2 
O i l  2 

5 .471  5.406 5.948 5.350 
6.650 5.850 5.215 6.033 

Ctl 3 4.315  5.155 5 .391  5.753 
Oil 3 7.160  4.768 5.062 6.224 

Ctl 4 
Oil 4 

4.714 5.733 4.517 
5 .505  4.750 5.8'99 

5.553 
5.439 

Sheltered Rocky 
Ctl 2 
Oil 2 

5.008 3.308 4.517 6.975 
6.417 5.265 3.4800 6.504 

Ctl 3 
Oil 3 

4 .011  3.949 5.0'92 4 .921  
5.200 3.946 5.5!56 5.438 

Ctl 4 3.948 3 .778  4.9409 5.170 
Oil 4 5.272 3 .500  4.6:Bl 4.780 

Ctl 2 
Oil 2 

5.267 4.260 5.5'96 
6.250 4 .854  5.6!50 

6.524 
5.857 

Oil 3 
Ctl 3 4.538 4.770 5.108 

5 .004  4.220 4.8:34 
5.567 
5.575 

Ctl 4 
Oil 4 

4.686 5.249 5.628 5.829 
4.724 4.542 5.2112 5.240 

All habitats 
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Table E-109. 1990 AnODlarchus Dumurescens abundance (number/m’) 
for each MVD. The p value is f:rom the Wilcoxon matched pairs test. 

~~~~~ 

Year Visit Habitat 
~~~ 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

8 
1 
4 
3 

16 
5 
7 
4 

15 
5 
6 
4 

12 
4 
3 
5 

16 
4 
7 
5 

15 
5 
7 
3 

0.264 
0.158 
0.232 
0.296 

0.049* 
0.171 
0.031* 
0.500 

0.128 
0.172 
0.373 
0.232 

0.008* 
0.034* 
0.142 
0.172 

0.358 
0.034* 
0.088 
0.172 

0.153 
0.343 
0.249 
0.055 
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Table E-109. (continued) Wilcoxon on AnODlarchus Durvurescens 
abundance (number/m* ) . 

Year Visit Habitat MVD N P 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

3 
1 
1 
1 

12 
3 
4 
5 

12 
3 
4 
5 

8 
3 
2 
3 

11 
3 
4 
4 

10 

4 
3 

3 

0.296 
0.158 
0.158 
0.158 

0.319 
0.142 
0.034* 
0.172 

0.468 
0.297 
0.119 
0.250 

0.444 
0.142 
0.328 
0.296 

0.222 
0.297 
0.034* 
0.500 

0.323 
0.142 
0.182 
0.296 
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Table E-110. 1990 AnODlarchus DurDuresCens biomass (g/mz ) for each 
MVD. The p value is the result of the Wilcoxon matched pairs test. 

Year Visit Habitat MVD N P 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 

8 0.242 
1 

2 
0.158 

2 
4 
3 

0.232 
0.055 

3 16 
3 

0.077 
5 

3 
0.112 

3 
7 
4 

0.046*  
0.500 

4 15 
4 

0.230 
5 

4 
0.172 

4 
6 
4 

0.172 
0.232 

2 12 
2 

0.079 
4 

2 
0.034* 

2 
3 
5 

0.142 
0.112 

3 16 
3 4 

0.081 

3 
0.500 

7 
3 5 

0.045* 
0.250 

4 15 
4 5 

0.128 

4 7 
0.343 

4 
0.306 

3 0.054 
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Table E-110. (continued) Wilcoxon on EnODlarchus Dumurescens 
biomass (g/m2 ) . 
Year Visit Habitat MVD N P 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

3 
1 
1 
1 

12 
3 
4 
5 

12 
3 
4 
5 

8 
3 
2 
3 

11 
3 

4 
4 

10 
3 
4 
3 

0.142 
0.153 
0.153 
0.153 

0.437 
0.296 
0.034* 
0.022* 

0.265 
0.296 
0.358 
0.172 

0.363 
0.142 
0.328 
0.500 

0.297 
0.500 
0.034* 
0.232 

0.437 
0.142 
0.500 
0.055 
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Table E-111. Abundance (numbe!r/m') for coarse textured, exposed 
rocky, sheltered rocky and all habitats combined for 4 size classes 
for AnODlarchus vurwurescens. :Both years and visits were combined. 

Type MVD 0-36 37-50 51-70 
Length Range 

All Habitats 
Ctl 2 0.028 0.034 
Oil 2 0.012 0.010 

Ctl 3 
Oil 3 

0.368 0.256 
0.150 0.096 

Oil 4 
Ctl 4 0.717 0.497 

0.425 0.333 

C t l  2 
O i l  2 

0.012 0.057 
0.000 0.005 

Oil 3 
Ctl 3 0.443 0.370 

0.073 0.045 

Ctl 4 0.814 0.495 
O i l  4 0.353 0.300 

Coarse Textured 

Ctl 2 
Oil 2 

0.019 0.021 
0.014 0.009 

Ctl 3 
Oil 3 

0.048 0.068 
0.167 0.100 

Ctl 4 
Oil 4 

0.193 0.294 
0.430 0.213 

Exposed Rocky 

Sheltered Rocky 
Ctl 2 0.052 0.018 
Oil 2 0.024 0.016 

Ctl 3 
oil 3 

0.484 0.247 
0.229 0.152 

C t l  4 1.079 0.698 
Oil 4 0.564 0.509 

0.03:2 
0.01:) 

0.19'7 
0.07:L 

0.320 
0.224 

0.040 
0.00:2 

0.32'7 
0.024 

0.330 
0.18'7 

0.05:l 
0.006 

0.10:2 
0.04:2 

0.27!3 
0.15'7 

0.01l 
0.030 

0. Ill 
0.14:2 

0.344 
0.360 

71 up 

0.028 
0.013 

0.126 
0.065 

0.260 
0.193 

0.044 
0.004 

0.210 
0.020 

0.147 
0.146 

0.022 
0.003 

0.079 
0.038 

0.446 
0.137 

0.013 
0.031 

0.063 
0.131 

0.251 
0.340 
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Table E-112. Ahmlwce (nunberm ) for coarse teutured, expc6ed rccky, sheltered 
mcky ami all habitats dined for Anor, 
size classes. Bath visits w i t h i n  each year are dined. 

larchus - for 4 different 

Ot036nm 37 t0 51Dn 

!type MVD 1990 1991 1990 1'391 

ctl 
Oil 

c t l  
O i l  

ctl 
O i l  

ctl 
O i l  

ctl 
O i l  

ctl 
Oil 

c t l  
O i l  

ctl 
O i l  

ctl 
O i l  

ctl 
O i l  

Ctl 
O i l  

ctl 
O i l  

All Habitats 
2 0.042 0.002 
2 0.015 0.007 

3 0.517 0.099 
3 0.157 0.138 

4 0.958 0.403 
4 0.372 0.488 

coarse- 
2 0.014 0.007 
2 0.000 0.000 

3 0.532 0.206 
3 0.019 0.203 

4 0.743 1.006 
4 0.304 0.443 

WRaCky 
2 0.031 0.000 
2 0.019 0.004 

3 0.075 0.012 
3 0.192 0.124 

4 0.334 0.053 
4 0.636 0.214 

"RaCky 
2 0.085 0.000 
2 0.030 0.015 

3 0.768 0.075 
3 0.320 0.089 

4 2.362 0.279 
4 0.264 0.726 

0.031 0.ID42 
0.007 0. ID15 

0.224 0.:314 
0.058 0 2 6 9  

0.396 0.1529 
0.099 0.1509 

0.043 0.1391 
0.004 0.004 

0.302 0.!550 
0.015 0.:117 

0.334 0.927 
0.106 0.1560 

0.017 0. IO28 
0.004 0.024 

0.067 0. IO69 
0.030 0.227 

0.498 0.091 
0.104 0.328 

0.023 0.012 
0.015 0.020 

0.216 0.:293 
0.133 0.l81 

0.445 0.1356 
0.068 0.'747 

51 to 70mn 

1990 1991 

0.034 0.029 
0.008 0.023 

0.186 0.216 
0.065 0.081 

0.259 0.400 
0.129 0.336 

0.035 0.054 
0.002 0.004 

0.279 0.452 
0.017 0.039 

0.243 0.565 
0.131 0.291 

0.056 0.043 
0.007 0.004 

0.072 0.145 
0.028 0.070 

0.313 0.247 
0.120 0.197 

0.018 0.000 
0.019 0.051 

0.130 0.085 
0.154 0.124 

0.236 0.412 
0.135 0.482 

1990 1991 

0.019 0.046 
0.011 0.018 

0.106 0.163 
0.041 0.111 

0.160 0.392 
0.090 0.315 

0.017 0.115 
0.004 0.004 

0.155 0.356 
0.009 0.047 

0.081 0.322 
0.109 0.214 

0.025 0.023 
0.002 0.008 

0.066 0.098 
0.022 0.068 

0.331 0.563 
0.089 0.189 

0.019 0.006 
0.029 0.036 

0.064 0.062 
0.095 0.189 

0.167 0.303 
0.022 0.512 
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Table E-114. Mean abundance (number/m' ) of the crescent gunnel 
Pholis laeta collected in Prince William Sound, Alaska at each site 
in 1990 for visits 1 and 2. The difference between the oil and 
control matched site is also given. SE = standard error of the 
mean. MVD 2, 3 and 4 were combined for these analysis. 

Site 
Pair Type Mean Change SE 

Sheltered Rocky Sites 

Visit 1 

4825C 
1424 

Control 0.271 0.166 0.164 
Oil 0.105 0.038 

453c 
453 Oil 0.019 0.019 

Control 0.323 0.305 0.234 

601C 
601 

Control 0.000 -0.344 0.000 
o i l  

598C Control 0.030 0.010 0.030 
0.344 0.146 

598 
1522C 

Oil 0.021 
Control 0.000 0.000 0.000 

0.021 

1522 Oil 0.000 0.000 

1383C Control 0.000 0.000 0.000 
1580 Oil 0.000 
506C 

0.000 
Control 0.185 0.185 0.085 

506 
1598C 

Oil 0.000 0.000 
Control 0.011 -0.027 0.011 

1598 Oil 0.038 
846C 

0.021 

846 Oil 
Control 0.003 0.003 0.003 

1650C 
0.000 

Control 0.015 0.009 0.015 
0.000 

1650 Oil 0.005 0.005 
1171C 
1171 Oil 

Control 0.000 0.000 0.000 
0.000 

1627C 
0.000 

1627 
Control 0.035 0.035 0.027 
Oil 0.000 0.000 

19c 
19 

Control 0.014 0.014 0.014 
Oil 

4537c 
0.000 0.000 

979 Oil 0.057 Q.034 
Control 0.005 -0.051 mD.005 

833 
1642C Control 0.044 0.006 0.014 

Oil 
1642C Control 0.044 0.044 0.014 

0.019 

232 Oil 0.000 ~0.000 
2937C Control 0.000 -0.051 0.000 
305 Oil 0.051 0.035 

2397C 
Sheltered Estuary Sites 

Control 0.000 0.000 0.000 
208/209 Oil 0.000 l0.000 

Coarse Textured Sites 

Exposed Rocky Sites 

0.037 

Visit 2 

Mean Change SE 

0.167 
0.056 
0.011 
0.000 
0.162 
0.092 
0.145 
0.079 
0.039 
0.000 

0.000 
0.000 
0.037 
0.000 
0.053 
0.031 

0.154 
0.029 

0.000 
0.033 
0.000 
0.000 
0.000 
0.021 

0.000 
0.000 

0.012 
0.005 

0.000 
0.034 

0.034 
0.000 
0.000 
0.047 

0.111 0.167 
0.056 

0.011 0.011 
0.000 

0.070 0.129 
0.073 

0.066 0.128 
0.037 

0.039 0.039 
0.000 

0.000 0.000 

0.037 0.037 
0.000 

0.022 0.036 
0.000 

0.020 
-0.125 0.020 

0.084 

0.000 0.000 
0.021 

0.000 
-0.021 0.000 

0.015 

-0.033 

0.000 0.000 

0.007 0.012 
0.000 

0.034 0.023 
0.005 

0.034 0.023 
0.000 

0.000 
-0.047 0.000 

0.033 

0.037 0.037 0.037 
0.000 0.000 
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Table E-115. Mean abundance (number/m' ) of the crescent gunnel 
Pholis laeta collected in Prince William Sound, Alaska at each site 
in 1991 for visits 1 and 2. The difference between the oil and 

mean. MVD 2, 3 and 4 were comlbined for these analysis. 
control matched site is also given. SE = standard error of the 

1991 Visit 1 1991 Visit 2 

Site Type Mean Change rSE Mean Change SE 

4825C 
1424 Oil 0.267 0.090 

Control 0.000 -0.267 0.000 

453c 
453 

Control 0.081 -0.117 10.081 

601C 
Oil 0.198 0.118 
Control 0.034 -0.242 0.034 

601 Oil 0.276 0.211 
598C 
598 Oil 

Control 0.044 -0.006 10.018 

1522C Control 0.014 -0.269 0.014 
0.049 0.049 

1522 oil 0.284 10.172 

Sheltered Rocky Sites 

Coarse Textured Sites 
506C Control 0.098 0.071 10.072 
506 Oil 
1598C 

0.026 
Control 0.011 0.011 10.011 

10.026 

1598 Oil 0.000 IO. 000 
846C Control 0.021 0.021 0.010 
846 Oil 
1650C Control 0.078 0.078 10.040 

0.000 ~0.000 

1650 Oil 0.000 IO. 000 

19c Control 0.023 -0.183 10.013 
19 Oil 0.206 0.093 
4537c 
979 

Control 0.008 -0.039 0.005 
Oil 0.047 10.023 

1642C 
833 Oil 0.016 10.016 

Control 0.024 0.009 0.024 

Sheltered Estuary Sites 

208/209 Oil 0.089 10.089 

Exposed Rocky Sites 

2397C Control 0.046 -0.044 10.019 

0.168 -0.003 
0.171 
0.177 0.128 
0.049 
0.029 -0.241 
0.270 
0.044 -0.187 
0.231 ----- 

0.295 
0.050 
0.111 
0.000 
0.031 
0.023 
0.000 
0.000 

0.101 
0.171 
0.146 
0.049 
0.029 
0.270 
0.026 
0.231 

0.245 0.248 
0.026 

0.111 0.029 
0.000 

0.008 0.027 
0.015 

0.000 0.000 
0.000 

0.139 -0.213 0.110 
0.352 
0.017 -0.023 0.008 

0.112 

0.040 0.006 
0.066 0.038 0.066 
0.028 0.028 

0.058 0.021 0.020 
0.037 0.012 
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Table E-116. 1990 v is i t  1 -lis laeta akndaKz (raaober/m') for each Mvtl 
-led. Average rams3er (No.) of fish per square meter, m m h r  of square n&ers 
@F ) ard sample s i ze  (n) . 'Be first: of each site pair is the control site. 

1 2 3 4 5 
S i t e  
pair No. W n No. R n No. R n No. R n No. W n 

.%eltend Rocky Habitat 
4825C 0.00 21.0 6 0.00 
1424 
453c 

0.00 14.6 6 0.06 
0.00 20.4 6 0.00 

453 0.00 22.6 6 0.00 
601C 0.00 16.5 6 0.00 
601 
598C 

0.00 14.3 6 0.03 
0.00 16.2 6 0.00 

598 0.00 27.1 6 0.00 
1522C 0.00 10.1 4 0.00 
1522 0.00 33.7 5 0.00 

17.9 5 0.87 12.0 5 0.00 
20.8 6 0.04 21.1 6 0.22 
16.6 6 0.06 23.5 6 0.78 
27.8 6 0.17 23.5 6 0.00 
16.9 6 0.00 13.9 6 0.00 
33.8 6 0.34 38.2 6 2.54 
15.6 6 0.00 21.3 6 0.30 

22.8 4 0.00 16.6 4 0.00 
18.1 6 0.04 21.7 6 0.00 

31.1 5 0.00 5.4 4 0.00 

0.3 1 0.00 
10.7 4 0.00 
20.0 5 0.00 

0.0 0 0.00 
0.9 1 0.00 

3.2 1 0.00 
7.2 4 0.00 

0.0 0 0.00 
1.5 1 0.00 

0.0 0 0.00 

1383 
1580 

0.00 51.4 6 0.00 61.6 6 0.00 49.4 6 0.00 47.6 5 0.00 

506c 
0.00 39.1 6 0.00 54.3 6 0.00 61.7 6 0.00 50.8 5 0.00 

506 
0.00 27.0 6 0.00 32.6 6 0.28 17.4 5 1.14 6.8 3 0.00 

1598C 0.00 34.7 5 0.01 48.0 5 0.00 7.2 3 0.00 0.0 0 0.00 
0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 0.00 12.3 2 0.00 

1598 0.00 40.0 5 0.00 80.3 5 0.05 52.0 5 0.21 25.2 5 0.00 
8 4 K  0.00 270.7 6 0.00 189.1 6 **** 129.8 6 0.00 3.5 1 0.00 
846 0.00 104.8 6 0.00 117.1 6 0.00 52.6 4 0.00 42.3 2 0.00 
165012 0.00 56.8 6 0.00 51.3 6 0.00 44.7 6 0.25 7.6 3 0.00 
1650 
1171C 0.00 45.5 6 0.00 58.3 6 0.00 36.8 6 0.00 25.9 3 0.00 

0.00 50.0 6 0.00 60.0 6 0.00 56.4 6 0.02 38.8 4 0.17 

1171 0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.00 45.5 5 0.00 
1627C 0.00 36.2 6 0.00 40.4 6 0.00 42.9 6 0.09 50.1 6 0.00 
1627 0.00 43.7 6 0.00 52.9 6 0.00 63.5 6 0.00 19.8 4 0.00 

Cbarse Textured Habitat  

E q x s a I  Rocky Habitat 
19c 0.00 21.1 6 0.00 30.2 6 0.00 47.9 6 0.22 15.0 3 0.00 
19 0.00 32.1 6 0.00 36.9 6 0.00 12.0 2 0.00 0.0 0 0.00 
4537C 0.00 152.0 6 0.00 157.2 6 0.01132.4 5 0.03 33.7 1 0.00 
979 0.00 64.5 6 0.01 66.6 6 0.06 66.6 6 0.10 47.0 5 0.27 

833 
1642C 0.00 15.0 6 0.00 25.7 6 0.03 32.1 6 0.09 29.2 5 0.00 

0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 0.12 16.9 2 0.00 

232 
1642C 0.00 15.0 6 0.00 25.7 6 0.03 32.1 6 0.09 29.2 5 0.00 

2937C 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 0.00 
0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 0.00 0.0 0 0.00 

305 0.00 20.2 6 0.00 22.4 6 0.02 29.8 6 0.24 17.7 4 0.00 

0.0 0 
0.0 0 
4.7 1 
0.0 0 
0.0 0 
0.0 0 
1.7 1 
0.0 0 
0.0 0 
0.0 0 

25.9 3 
15.3 2 
0.0 0 
0.0 0 
0.0 0 
2.2 1 

12.8 2 
0.0 0 

27.4 4 
0.0 0 

11.5 2 
10.8 1 
6.4 3 
6.9 2 

0.0 0 
0.0 0 
0.0 0 
7.5 1 

10.6 3 
0.0 0 

10.6 3 
0.0 0 
2.9 1 
0.0 0 

Sheltered Estuary Habitat  

208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 0.00 0.0 0 0.00 0.0 0 
2397C 0.00 121.6 6 0.00 154.0 6 0.00 64.1 3 0.00 12.3 1 0.00 0.0 0 

127 



Table E-117. 1990 visit 2 -lis laeta ahm%nce (nunkerm ) for each M W  
sampled. Average (No.) of fish per square m, mmsZr of square meters 
(W ) and s ize  (n) . 'Ihe first. of each site pair is the cantrol site. 

1 2 3 4 
Site 
Pair N o . W  n N 0 . W  n No. W n  N 0 . W  n N o . W  n 

5 

sheltered Rocky Habitat 
4825C 0.00 10.0 6 0.00 
1424 
453c 

0.00 26.2 6 0.06 
0.00 19.4 6 0.00 

453 0.00 22.0 6 0.00 
601C 0.00 19.5 6 0.13 
601 0.00 20.8 6 0.00 
598C 0.00 18.5 6 0.00 
598 0.00 21.8 6 0.00 
1522C 0.00 16.4 5 0.00 
1522 0.00 32.6 6 0.00 

16.5 6 0.40 12.8 5 0.00 

24.0 6 0.00 22.8 6 0.07 
13.8 5 0.00 9.8 3 0.00 

21.0 6 0.00 24.6 6 0.00 
13.8 6 0.23 13.2 4 0.00 

21.3 6 0.29 18.2 5 0.29 
32.9 6 0.18 24.1 5 0.00 

21.8 6 0.11 19.9 6 0.22 
24.4 5 0.05 21.7 5 0.00 
36.2 6 0.00 18.1 6 0.00 

cnmse !kxhred Habitat 
1383 0.00 48.5 6 0.00 59.2 6 0.00 42.4 5 0.00 
1580 
506C 

0.00 52.0 6 0.00 68.5 6 0.00 66.1 6 0.00 

506 
0.00 24.0 6 0.00 25.7 6 0.00 16.9 6 0.77 

1598C 0.00 33.0 5 0.03 46.9 5 0.03 49.2 5 0.23 
0.00 18.5 3 0.00 17.8 3 0.00 26.1 2 0.00 

1598 0.00 37.2 5 0.00 71.6 5 0.03 54.3 5 0.10 
846C 0.00 238.6 6 0.00 223.6 6 0.20 137.5 6 0.00 
846 0.00 81.3 6 0.00 121.7 6 0.11 171.7 6 0.66 
165oC 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 
1650 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.00 

0.00 50.7 6 0.00 55.2 6 0.05 58.5 6 0.05 

1171 0.00 39.3 6 0.00 84.8 6 0.00 59.2 6 0.00 
1627C 0.00 46.5 6 0.00 71.5 6 0.00 44.5 5 0.00 
1627 0.00 33.8 6 0.00 87.2 6 0.01 66.3 6 0.10 

19c 
19 

0.00 31.5 5 0.00 

4537C 0.00 117.9 6 0.00 
0.00 25.8 5 0.00 

979 
1642C 0.00 23.8 6 0.00 

0.00 59.3 6 0.00 

833 
1642C 0.00 23.8 6 0.00 

0.00 14.4 3 0.00 

232 0.00 8.5 2 0.00 
2937C 0.00 8.8 2 0.00 
305 0.00 26.2 6 0.00 

Mposea Rocky Habitat 
35.6 5 0.00 20.9 3 0.00 
20.3 5 0.00 26.1 3 0.00 
71.3 5 0.00 28.3 2 0.10 
66.8 6 0.00 31.2 4 0.05 
30.0 6 0.00 22.0 5 0.11 
10.7 3 0.00 7.0 2 0.00 
30.0 6 0.00 22.0 5 0.11 
5.8 2 0.00 22.1 2 0.00 

20.9 6 0.00 22.3 5 0.24 
8.4 2 0.00 7.5 1 0.00 

2397C 0.00 131.4 6 0.04 267.8 6 0.00 77.3 3 0.00 
208/209 0.00 56.1 4 0.00 112.4 4 0.00 148.3 4 0.00 

sheltered Estuary Habitat 

0.0 0 0.00 
0.0 0 0.00 
9.4 3 0.00 
0.0 0 0.00 
2.3 1 0.00 
0.0 0 0.00 
3.4 1 0.00 
4.2 3 0.00 

10.9 4 0.00 
0.0 0 0.00 

54.4 5 0.00 
34.9 4 0.00 
2.6 1 0.00 
5.9 1 0.00 
47.7 5 0.00 
30.5 4 1.79 
10.6 3 0.00 
72.6 4 0.00 

46.5 6 0.32 
0.0 0 0.00 

47.0 5 0.00 

21.7 3 0.00 
19.2 3 0.00 

15.3 3 0.00 

8.9 2 0.00 
5.5 1 0.00 
50.4 1 0.00 

20.0 3 0.00 
19.1 2 0.11 

0.0 0 0.00 
20.0 3 0.00 
7.4 2 0.00 

15.5 3 0.00 
4.9 1 0.00 

38.5 1 0.00 
0.0 0 0.00 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
1.5 1 

25.5 3 
0.0 0 
0.0 0 
0.0 0 

13.9 3 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
8.7 2 
1.8 1 
5.8 1 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
9.4 1 
2.3 1 

2.3 1 
0.0 0 

0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
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Table E-118. 1991 vis i t  1 pholis abunlanoe (rnmberm) for each MVD 
sanpled. Average ramJ3er (No.) of fish per square meter, nnaber of square nbsttxs 
(W ) and -le s ize  (n) . Ihe first of each site pair is the control site. 

1 2 3 4 5 
Site 
Pair N o - W  n N o . W  n No. W n  N 0 . W  n N o . W  n 

shelterd Rc&y Habitat 
4825C 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

11.5 4 0.00 
8.1 4 0.18 

12.8 4 0.05 
7.9 4 0.06 

24.9 4 0.50 
6.6 4 0.00 

16.8 5 0.00 
12.5 4 0.00 

12.5 3 0.00 
6.0 3 0.02 

10.7 4 0.00 2.5 2 0.00 0.0 0 
14.7 4 0.52 14.9 4 0.00 0.0 0 
10.7 4 0.11 22.5 4 0.93 8.8 2 
21.1 4 0.40 31.6 4 1.40 2.8 1 
10.4 4 0.12 8.4 4 0.00 0.0 0 

20.6 5 0.11 20.5 5 0.00 0.0 0 
16.5 4 0.00 0.0 0 0.00 0.0 0 

23.5 4 0.00 9.4 3 0.00 0.0 0 
13.1 4 0.17 12.4 3 0.52 1.9 1 

14.3 3 0.90 13.9 4 0.00 0.0 0 

506C 
506 

0.00 0.0 0 0.00 16.5 4 0.28 12.2 3 0.00 1.8 2 0.00 

1598C 0.00 0.0 0 0.00 31.4 4 0.03 25.5 4 0.00 0.0 0 0.00 
0.00 0.0 0 0.00 13.2 3 0.00 17.2 3 0.18 10.7 3 0.00 

1598 0.00 0.0 0 0.00 42.0 4 0.00 45.7 4 0.00 40.8 4 0.00 
846C 0.00 0.0 0 0.00 129.3 4 0.05 109.8 4 0.00 9.1 2 0.00 
846 0.00 0.0 0 0.00 60.7 4 0.00 88.3 4 0.00 82.3 3 0.00 
165oC 0.00 0.0 0 0.03 34.0 4 0.03 36.5 4 0.27 22.5 4 0.00 
1650 0.00 0.0 0 0.00 36.5 4 0.00 45.9 4 0.00 40.3 4 0.00 

Coarse Textured Habitat 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

23.9 3 
0.0 0 

19C 
19 

0.00 0.0 0 0.00 31.0 4 0.00 31.4 4 0.06 29.1 4 0.34 15.5 3 

4537C 0.00 0.0 0 0.00 120.9 4 0.00 82.5 4 0.02 130.2 4 0.00 0.0 0 
0.00 0.0 0 0.00 30.0 3 0.08 13.5 3 0.57 24.0 3 1.82 7.2 1 

979 
1642C 0.00 0.0 0 0.00 16.8 4 0.05 23.2 4 0.00 15.1 4 0.00 0.0 0 

0.00 0.0 0 0.00 49.6 4 0.03 54.9 4 0.08 56.0 4 0.00 10.6 1 

833 0.00 0.0 0 0.00 21.9 3 0.00 20.5 3 0.07 26.1 3 0.00 5.9 1 

Expceed Rc&y Habitat 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.02 114.3 4 0.08 92.4 4 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.3 2 0.00 33.0 2 0.19 47.2 2 0.00 0.0 0 
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Table E-119. 1991 visit 2 -lis laeta ahnh-ce (ramber/m') for each MVD 
sanpled. Average runher (No.) of fish per square meter, lumber of quare meters m) aJrd sample size (n). Ihe f i rs t .  of each site pair is the cxmtrol site. 

1 2 3 4 5 
Site  
Fair No. W n No. W n No. W n No. W n No. W n 

~heltxxed IEocky Habitat 
4825C 0.00 0.0 0 0.00 
1424 0.00 0.0 0 0.00 
453c 
453 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.10 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

12.4 4 0.34 11.2 4 0.00 

11.7 4 0.00 14.5 4 0.32 
14.9 4 0.00 12.3 4 0.59 

16.7 4 0.00 17.0 4 0.15 
13.2 4 0.06 9.3 3 0.00 
16.7 4 0.39 17.5 4 0.00 
15.1 4 0.04 18.1 4 0.11 
12.9 4 0.11 16.0 4 1.30 
0.0 0 0.00 0.0 0 0.00 
0.0 0 0.00 0.0 0 0.00 

11.0 4 0.00 
0.0 0 0.00 

20.1 4 0.00 
16.5 4 0.00 
0.0 0 0.00 

8.0 2 0.00 
0.0 0 0.00 

6.2 3 0.00 
0.0 0 0.00 
0.0 0 0.00 

coarse lkxturd Habitat 
506C 
506 

0.00 0.0 0 0.00 

1598C 0.00 0.0 0 0.00 
0.00 0.0 0 0.04 

846C 
1598 0.00 0.0 0 0.00 

0.00 0.0 0 0.00 
846 
165OC 0.00 0.0 0 0.00 

0.00 0.0 0 0.00 

1650 0.00 0.0 0 0.00 

12.6 3 0.47 14.2 3 0.00 2.0 1 0.00 
17.9 3 0.06 14.5 3 0.00 11.7 2 0.00 

45.1 4 0.00 57.9 4 0.00 42.7 4 0.47 
31.4 4 0.00 21.8 3 0.37 32.3 4 0.00 

119.8 4 0.06 119.2 4 0.00 12.0 1 0.00 
66.5 4 0.00 114.3 4 0.06 103.8 4 0.29 
17.2 2 0.00 28.3 2 0.00 9.6 2 0.00 
32.7 4 0.00 44.7 4 0.00 39.5 4 0.30 

19c 
19 0.00 0.0 0 0.00 10.3 2 0.30 13.4 2 0.66 14.3 2 0.00 

0.00 0.0 0 0.04 30.4 3 0.00 22.2 3 0.59 12.0 2 0.00 

4537C 0.00 0.0 0 0.00 134.4 4 0.01166.8 4 0.03 80.1 4 0.00 
979 
1642C 0.00 0.0 0 0.00 16.2 4 0.09 22.3 4 0.00 1.5 1 0.00 

0.00 0.0 0 0.00 44.7 4 0.05 51.6 4 0.11 52.8 4 0.00 

833 0.00 0.0 0 0.02 21.6 3 0.03 22.4 3 0.00 15.0 2 0.00 

Dpsed bzky Habitat 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.04 49.0 2 0.08 54.5 2 0.00 0.0 0 0.00 
208/209 0.00 0.0 0 0.00 33.7 2 0.00 32.5 2 0.10 35.7 2 0.00 

0.0 0 
0.0 0 
3.0 1 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 

15.4 3 
0.0 0 

35.4 2 
0.0 0 

23.3 4 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
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Table E-l20. Abrndanoe (mm33er/m2) for -lis la- 
habitats mabind for each MVD during 2 visits each in 1990 and 1991. 

at each of 3 habitats, iurl 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

ctl 
O i l  
ctl 
Oil 
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

c t l  
O i l  
ctl 
O i l  
ctl 
O i l  
c t l  
O i l  
c t l  
O i l  

Ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

ct l  
O i l  
ctl 
oil  
ctl 
O i l  
cu 
oil  
ctl 
O i l  

All Habitats 
805.3 0.00 9 1  701.9 0.00 tl3 
573.7 0.00 89 570.3 0.00 90 
804.3 0.01 90 729.8 0.01 82 
712.7 0.01 89 756.9 0.01 tl9 
645.6 0.07 86 508.5 0.08 69 
581.1 0.05 8 1  707.3 0.03 79 
253.9 0.25 43 283.2 0.08 34 
332.4 0.14 45 287.4 0.12 40 

63.7 0.00 14 29.6 0.00 5 
82.8 0.07 13 39.3 0.76 8 

112.3 0.00 29 123.4 0.00 30 
84.1 0.00 28 83.7 0.00 29 

131.5 0.01 29 125.8 0.01 29 
89.8 0.00 27 99.9 0.02 29 

109.9 0.12 28 96.6 0.05 26 
87.2 0.17 27 88.7 0.18 25 

27.6 0.51 10 15.1 0.10 5 
16.2 0.48 7 15.0 0.09 7 

6.4 0.00 2 - - -- 
1.5 0.00 1 

522.3 0.00 4 1  436.4 0.00 35 
331.6 0.00 37 312.7 0.00 38 
481.2 0.01 41  484.4 0.01 35 
432.9 0.00 37 506.8 0.00 38 
328.2 0.03 38 341.0 0.04 33 
348.2 0.01 35 502.1 0.03 37 
141.4 0.22 2 1  184.0 0.08 22 
234.6 0.04 27 224.8 0.14 25 

75.3 0.05 12 28.4 1.00 6 
43.8 0.00 8 27.3 0.00 4 

Expced Rxky Habitats 
198.9 0.00 22 181.9 0.00 :L9 
129.7 0.00 23 134.1 0.00 22 
233.3 0.00 22 145.4 0.00 :L8 
148.4 0.01 23 124.5 0.00 22 
230.1 0.01 2 1  78.8 0.00 :L1 
123.0 0.02 18 108.6 0.00 :L6 
84.9 0.09 12 84.1 0.06 7 
81.6 0.15 11 47.5 0.10 8 
13.5 0.00 4 2.3 0.00 1 
7.5 0.26 1 9.4 0.10 1 

sheltered Rocky Habitats 

- -- - 
Coarse Tkxbxed Habitats 

428.7 0.01 48 
324.7 0.00 44 
397.3 0.03 48 
365.6 0.07 44 
271.0 0.07 38 
353.0 0.27 39 

24.2 0.57 5 
52.3 0.46 8 

48.9 0.00 20 
70.8 0.00 19 
76.0 0.01 2 1  
79.6 0.15 19 

72.8 0.51 15 
63.3 0.08 18 

8.7 0.92 2 
4.8 0.96 2 

--I 

211.1 0.01 16 
152.4 0.00 15 
184.1 0.08 15 
197.1 0.00 15 
33.4 0.13 8 

174.1 0.03 14 

23.9 0.00 3 

--- 
168.7 0.00 12 
101.4 0.00 10 
137.1 0.01 12 

174.4 0.02 12 
88.9 0.03 10 

106.2 0.22 10 

23.6 0.60 3 
15.5 0.34 3 

--- 
414.4 0.01 40 
300.1 0.01 40 
447.9 0.09 38 
381.7 0.07 40 

313.6 0.26 33 
177.8 0.20 2 1  

3.0 0.00 1 
74.1 0.35 9 

--- 
52.5 0.00 16 
61.3 0.02 16 
53.0 0.11 15 
62.8 0.U 16 
28.2 0.24 6 
33.7 0.62 11 

3.0 0.00 1 
--I 

--I 

180.9 0.00 13 
162.2 0.01 15 

231.4 0.01 15 
183.6 0.13 12 

56.0 0.18 8 
197.7 0.01 14 

74.1 0.35 9 

--- 
181.0 0.01 11 

211.3 0.03 11 
76.6 0.01 9 

87.5 0.09 9 
93.7 0.18 7 
82.2 0.21 8 

--I 
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Table E-121. Abundance (number/m’) of the crescent gunnel Pholis 
laeta found within each of the three habitats, and habitats 
combined at control and oiled s,ite pairs sampled in Prince William 

mean is for MVD 2, 3 and 4 comhined and n = sample size. 
Sound, Alaska during each of two visits in 1990 and 1991. Each 

1990 1991 

Habitat Type n Visit 1 n Visit 2 n Visit 1 n Visit 2 

Habitats Ctl 96 0.058 88 0.048 49 0.036 40 0.097 
Combined Oil 89 0.044 89 0.034 45 0.116 40 0.102 

Rocky 
Sheltered Ctl 27 0.129 29 0.107 21 0.035 16 0.104 

Oil 29 0.101 29 0.045 20 0.215 16 0.180 

coarse Ctl 41 0.036 35 0.019 16 0.052 13 0.112 
Textured Oil 37 0.006 38 0.037 15 0.005 15’ 0.016 

Exposed Ctl 28 0.023 24 0.019 12 0.018 11 0.068 
Rocky Oil 23 0.033 22 0.014 10 0.085 9 0.105 
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Table E-122. Mean biomass (q/m’) of the crescent gunnel Pholis 
laeta collected in Prince William Sound, Alaska at each site in 
1990 for visits 1 and 2. The difference between the oil and 
control matched site is also given. SE = standard error of the 
mean. MVD 2, 3 and 4 were combined for these analysis. 

Site 
Pair Type Mean Change SE 

Sheltered Rocky Sites 

Visit 1 

4825C 
1424 

Control 0.014 -0.043 0.008 
oil 

453c 
0.056 0.053 

Control 0.049 0.041 0.038 
453 
601C 

Oil 0.008 
Control 0.000 -0.340 0.000 

0.008 

601 Oil 
598C Control 0.032 0.031 0.032 

0.340 0.125 

598 
1522C 

Oil 0.001 
Control 0.000 0.000 0.000 

0.001 

1522 Oil 0.000 0.000 

1580 
1383C Control 0.000 0.000 0.000 

Oil 
506C Control 0.047 0.047 0.022 

0.000 0.000 

506 Oil 0.000 
1598C 

0.000 
Control 0.022 0.020 0.022 

1598 Oil 0.001 
846C Control 0.002 0.002 0.002 

0.001 

846 
1650C 

Oil 0.000 0.000 

1650 Oil 0.002 0.002 
Control 0.000 -0.002 0.000 

1171C 
1171 Oil 0.000 0.000 

Control 0.000 0.000 0.000 

1627C 
1627 Oil 0.000 0.000 

Control 0.034 0.034 0.021 

19c 
19 oil 0.000 0.000 

Control 0.008 0.008 0.008 

4537c Control 0.017 0.006 0.017 
979 
1642C 

Oil 0.011 0.010 

833 
Control 0.039 0.037 0.014 
Oil 0.002 

1642C 
0.001 

232 oil 0.000 0.000 
Control 0.039 0.039 0.014 

2937C 
305 

Control 0.000 -0.021 0.000 
Oil 0.021 0.013 

2397C Control 0.000 0.000 0.000 

Coarse Textured Sites 

Exposed Rocky Sites 

Sheltered Estuary Sites 

208/209 Oil 0.000 0.000 

Visit 2 

Mean Change SE 

0.013 
0.008 
0.008 
0.000 
0.033 - 
0.053 
0.027 
0.007 
0.005 
0.000 

0.005 0.013 

0.008 0.008 
0.008 

0.000 
.0.020 0.021 

0.050 
0.020 0.025 

0.004 
0.005 0.005 

0.000 

0.000 0.000 0.000 
0.000 
0.005 0.005 0.005 

0.000 

0.000 0.000 

0.003 
0.008 0.005 0.005 

0.010 -0.023 0.006 
0.002 

0.033 0.022 
0.000 -0.021 0.000 
0.021 
0.000 0.000 0.000 

0.020 

0.000 0.000 
0.000 -0.023 0.000 
0.023 0.022 

0.000 
0.000 
0.024 
0.004 
0.009 
0.000 
0.009 
0.000 
0.000 - 
0.044 

0.000 0.000 
0.000 

0.020 0.024 

0.009 0.006 
0.004 

0.009 0.006 
0.000 

0.000 
.0.044 0.000 

0.029 

0.024 0.024 0.024 
0.000 0.000 
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Table E-123. Mean biomass (g/m' ) of the crescent gunnel Pholia 
laeta collected in Prince William Sound, Alaska at each site in 

control matched site is also ,given. SE = standard error of the 
1991 for visits 1 and 2. The difference between the oil and 

mean. MVD 2, 3 and 4 were combined for these analysis. 

~~~~ ~ ~ _ _ _ _ _  ~ 

1991 Visit 1 1991 Visit 2 

Site Type Mean Change SE Mean Change SE 

4825C Control 0.000 -0.220 0.000 
1424 Oil 0.220 0.075 
453c 
453 

Control 0.068 -0.052 0.068 

601C 
Oil 0.120 
Control 0.059 -0.220 0.059 

0.074 

601 
598C 

Oil 
Control 0.084 0.036 0.069 

0.279 0.145 

598 Oil 
1522C Control 0.010 -0.203 0.010 

0.048 0.048 

1522 Oil 0.213 0.131 

Sheltered Rocky Sites 

506C 
506 

Control 0.048 0.033 0.031 
Oil 0.015 0.015 

1598C Control 0.004 0.004 0.004 
1598 
846C 

oil 0.000 0.000 

846 
Control 0.084 0.084 0.047 

1650C 
Oil 0.000 
Control 0.090 0.090 0.053 

0.000 

1650 Oil 0.000 0.000 

Coarse Textured Sites 

19c Control 0.022 -0.162 0.021 
Exposed Rocky Sites 

19 
4537c 

Oil 0.183 
Control 0.006 -0.095 0.004 

0.129 

979 Oil 0.101 0.069 

833 
1642C Control 0.014 0.007 0.014 

Oil 0.007 0.007 

2397C 
Sheltered Estuary Sites 

208/209 Oil 
Control 0.072 -0.486 0.039 

0.558 0.558 

0.069 -0.043 

0.074 0.016 
0.112 

0.057 
0.001 -0.201 
0.202 
0.026 -0.377 
0.403 ----- ----- 

0.042 
0.112 
0.072 
0.057 
0.001 
0.202 
0.016 
0.403 

0.199 
0.040 
0.027 
0.000 
0.072 
0.008 
0.000 
0.000 

0.159 0.170 
0.022 

0.027 0.015 
0.000 

0.064 0.070 
0.005 

0.000 0.000 
0.000 

0.289 -0.164 0.177 
0.454 
0.014 -0.137 0.006 

0.071 

0.151 0.032 
0.244 0.242 0.244 
0.002 0.002 

0.039 -0.060 0.005 
0.099 0.095 
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Table E-124. 1990 v i s i t  1 -lis :m bianass (w ) for each M m  sampled. 
Average  weight (G.) of fish per q u i r e  meter, number of square meters (K ) and 
sample size ( n )  . %e f i r s t  of each site pair is the amtrol site. 

1 2 3 4 5 

site G. K n G. K n G .  W n G .  K n G .  K n 

Shelter& Rocky Habitat 
4825C 0.00 21.0 6 0.00 
1424 
453c 

0.00 14.6 6 0.01 
0.00 20.4 6 0.00 

453 0.00 22.6 6 0.00 
601C 0.00 16.5 6 0.00 
601 0.00 14.3 6 0.07 
598C 0.00 16.2 6 0.00 
598 0.00 27.1 6 0.00 
1522C 0.00 10.1 4 0.00 
1522 0.00 33.7 5 0.00 

17.9 5 0.04 
20.8 6 0.01 
16.6 6 0.01 
27.8 6 0.08 
16.9 6 0.00 
33.8 6 0.24 
15.6 6 0.00 
18.1 6 0.01 
22.8 4 0.00 
31.1 5 0.00 

12.0 5 0.00 0.3 1 0.00 
21.1 6 0.24 10.7 4 0.00 
23.5 6 0.12 20.0 5 0.00 
23.5 6 0.00 0.9 1 0.00 
13.9 6 0.00 0.0 0 0.00 

21.3 6 0.32 7.2 4 0.00 
38.2 6 2.92 3.2 1 0.00 

21.7 6 0.00 1.5 1 0.00 
16.6 4 0.00 0.0 0 0.00 
5.4 4 0.00 0.0 0 0.00 

Cmrse Textured Habitat 
1383C 0.00 51.4 6 0.00 61.6 6 0.00 49.4 6 0.00 47.6 5 0.00 
1580 
506C 

0.00 39.1 6 0.00 54.3 6 0.00 61.7 6 0.00 50.8 5 0.00 
0.00 27.0 6 0.00 32.6 6 0.09 17.4 5 0.23 6.8 3 0.00 

506 0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 0.00 12.3 2 0.00 
1598C 0.00 34.7 5 0.02 48.0 5 0.00 7.2 3 0.00 0.0 0 0.00 

846C 
1598 0.00 40.0 5 0.00 80.3 5 0.01 52.0 5 0.01 25.2 5 0.00 

846 
0.00 270.7 6 0.00 189.1 6 0.01 129.8 6 0.00 3.5 1 0.00 

165OC 0.00 56.8 6 0.00 51.3 6 0.00 44.7 6 0.01 7.6 3 0.00 
0.00 104.8 6 0.00 117.1 6 0.00 52.6 4 0.00 42.3 2 0.00 

1650 0.00 50.0 6 0.00 60.0 6 0.00 56.4 6 0.01 38.8 4 0.07 
1171C 0.00 45.5 6 0.00 58.3 6 0.00 36.8 6 0.00 25.9 3 0.00 
1171 
1627C 0.00 36.2 6 0.00 40.4 6 0.00 42.9 6 0.09 50.1 6 0.00 

0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.00 45.5 5 0.00 

1627 0.00 43.7 6 0.00 52.9 6 0.00 63.5 6 0.00 19.8 4 0.00 

19c 
19 

0.00 21.1 6 0.00 30.2 6 0.00 47.9 6 0.12 15.0 3 0.00 

4537C 0.00 152.0 6 0.00 157.2 6 0.02 132.4 5 0.21 33.7 1 0.00 
0.00 32.1 6 0.00 36.9 6 0.00 12.0 2 0.00 0.0 0 0.00 

979 
1642C 0.00 15.0 6 0.00 25.7 6 0.02 32.1 6 0.09 29.2 5 0.00 

0.00 64.5 6 0.01 66.6 6 0.02 66.6 6 0.02 47.0 5 0.08 

833 
1642C 0.00 15.0 6 0.00 25.7 6 0.02 32.1 6 0.09 29.2 5 0.00 

0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 0.01 16.9 2 0.00 

232 0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 0.00 0.0 0 0.00 
2937 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 0.00 
305 0.00 20.2 6 0.00 22.4 6 0.01 29.8 6 0.10 17.7 4 0.00 

E q c s d  Rocky Habitat 

2397 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 0.00 0.0 0 0.00 

0.00 121.6 6 0.00 154.0 6 0.00 64.1 3 0.00 12.3 1 0.00 
sheltered Estuary Habitat 

0.0 0 
0.0 0 
4.7 1 
0.0 0 
0.0 0 
0.0 0 
1.7 1 
0.0 0 
0.0 0 
0.0 0 

25.9 3 
15.3 2 
0.0 0 
0.0 0 
0.0 0 
2.2 1 

12.8 2 
0.0 0 

27.4 4 
0.0 0 

11.5 2 
10.8 1 
6.4 3 
6.9 2 

0.0 0 
0.0 0 
0.0 0 
7.5 1 
10.6 3 
0.0 0 
10.6 3 

2.9 1 
0.0 0 

0.0 0 

0.0 0 
0.0 0 
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Average weight (G.) O f  fish per W E  meter, Of SqlL3re meters ( W )  and 
Table E-125. 1990 visit 2 -lis bianass (q/rd) for each MVD visited. 

-le size(n) . l%e first of each site pair is the amtml site. 

1 2 3 4 5 
Site  
Pair G. W n G. W n G. W n  G. M1 n G. W n 

sheltered Rocky Habitat 
4825C 0.00 10.0 6 0.00 
1424 
453c 

0.00 26.2 6 0.01 
0.00 19.4 6 0.00 

453 0.00 22.0 6 0.00 
601C 0.00 19.5 6 0.04 
601 0.00 20.8 6 0.00 
598C 0.00 18.5 6 0.00 
598 0.00 21.8 6 0.00 
1522C 0.00 16.4 5 0.00 
1522 
1383C 0.00 48.5 6 0.00 

0.00 32.6 6 0.00 

1580 0.00 52.0 6 0.00 

16.5 6 0.03 12.8 5 0.00 
13.8 5 0.00 9.8 3 0.00 
24.0 6 0.00 22.8 6 0.05 
21.0 6 0.00 24.6 6 0.00 
13.8 6 0.02 13.2 4 0.00 
32.9 6 0.10 24.1 5 0.00 
21.3 6 0.06 18.2 5 0.04 
21.8 6 0.01 19.9 6 0.02 
24.4 5 0.01 21.7 5 0.00 
36.2 6 0.00 18.1 6 0.00 
59.2 6 0.00 42.4 5 0.00 
68.5 6 0.00 66.1 6 0.00 

506C 
506 

0.00 24.0 6 0.00 25.7 6 0.00 16.9 6 0.10 

1598C 0.00 33.0 5 0.01 46.9 5 0.01 49.2 5 0.03 
0.00 18.5 3 0.00 17.8 3 0.00 26.1 2 0.00 

846C 
1598 0.00 37.2 5 0.00 71.6 5 0.01 54.3 5 0.01 

0.00 238.6 6 0.00 223.6 6 0.05 137.5 6 0.00 
846 0.00 81.3 6 0.00 121.7 6 0.02 171.7 6 0.16 
165OC 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 
1650 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.00 

0.00 50.7 6 0.00 55.2 6 0.01 58.5 6 0.06 

1171 0.00 39.3 6 0.00 84.8 6 0.00 59.2 6 0.00 
1627C 0.00 46.5 6 0.00 71.5 6 0.00 44.5 5 0.00 
1627 0.00 33.8 6 0.00 87.2 6 0.01 66.3 6 0.15 

Coarse Textured Habitat 

19C 0.00 31.5 5 0.00 

4537C 0.00 117.9 6 0.00 
19 0.00 25.8 5 0.00 

979 
1642C 0.00 23.8 6 0.00 

0.00 59.3 6 0.00 

833 
1642C 0.00 23.8 6 0.00 

0.00 14.4 3 0.00 

232 0.00 8.5 2 0.00 
2937C 0.00 8.8 2 0.00 
305 0.00 26.2 6 0.00 

mpcsed Rocky Habitat 
35.6 5 0.00 
20.3 5 0.00 
71.3 5 0.00 
66.8 6 0.00 
30.0 6 0.00 
10.7 3 0.00 
30.0 6 0.00 
5.8 2 0.00 

20.9 6 0.00 
8.4 2 0.00 

20.9 3 0.00 
26.1 3 0.00 
28.3 2 0.20 

22.0 5 0.03 
31.2 4 0.04 

7.0 2 0.00 
22.0 5 0.03 
22.1 2 0.00 

22.3 5 0.22 
7.5 1 0.00 

2397C 0.00 131.4 6 0.02 267.8 6 0.00 77.3 3 0.00 
208/209 0.00 56.1 4 0.00 112.4 4 0.00 148.3 4 0.00 

sheltered Estuary Habitat 

0.0 0 0.00 

9.4 3 0.00 
0.0 0 0.00 

2.3 1 0.00 
0.0 0 0.00 

0.0 0 0.00 

4.2 3 0.00 
3.4 1 0.00 

10.9 4 0.00 
0.0 0 0.00 

54.4 5 0.00 
34.9 4 0.00 

2.6 1 0.00 
5.9 1 0.00 
47.7 5 0.00 
30.5 4 0.21 
10.6 3 0.00 
72.6 4 0.00 

46.5 6 1.25 
0.0 0 0.00 

47.0 5 0.00 

21.7 3 0.00 
19.2 3 0.00 

15.3 3 0.00 

8.9 2 0.00 
5.5 1 0.00 
50.4 1 0.00 

20.0 3 0.00 
19.1 2 0.03 

0.0 0 0.00 
20.0 3 0.00 
7.4 2 0.00 

15.5 3 0.00 
4.9 1 0.00 

38.5 1 0.00 
0.0 0 0.00 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
1.5 1 
25.5 3 
0.0 0 

0.0 0 
0.0 0 

13.9 3 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
8.7 2 
1.8 1 
5.8 1 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
9.4 1 
2.3 1 

2.3 1 
0.0 0 

0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
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Table E-126. 1991 visit 1 pholis :m bicmss (m) for each MVD visited. 
Average Aght (G.) of fish per squrm meter, number of square ( W )  and 
-le size (n)  . first of each site pair is the control site. 

1 
S i t e  
pair G. W n G. W n G .  W n G .  W n G .  W n 

2 3 4 5 

sheltered Racky Habitat 
48292 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

11.5 4 0.00 
8.1 4 0.11 

12.8 4 0.02 
7.9 4 0.07 

24.9 4 0.57 
6.6 4 0.00 

16.8 5 0.00 
12.5 4 0.00 

12.5 3 0.00 
6.0 3 0.01 

10.7 4 0.00 
14.7 4 0.46 

21.1 4 0.25 
10.7 4 0.08 

10.4 4 0.21 
16.5 4 0.00 
20.6 5 0.19 

23.5 4 0.00 
13.1 4 0.17 

14.3 3 0.67 

2.5 2 0.00 0.0 0 
14.9 4 0.00 0.0 0 
22.5 4 1.85 8.8 2 
31.6 4 0.84 2.8 1 
8.4 4 0.00 0.0 0 
0.0 0 0.00 0.0 0 
20.5 5 0.00 0.0 0 
12.4 3 0.99 1.9 1 

13.9 4 0.00 0.0 0 
9.4 3 0.00 0.0 0 

506C 
506 

0.00 0.0 0 0.00 16.5 4 0.14 12.2 3 0.00 

1598C 0.00 0.0 0 0.00 31.4 4 0.01 25.5 4 0.00 
0.00 0.0 0 0.00 13.2 3 0.00 17.2 3 0.10 

846C 
1598 0.00 0.0 0 0.00 42.0 4 0.00 45.7 4 0.00 

0.00 0.0 0 0.00 129.3 4 0.20 109.8 4 0.00 
846 0.00 0.0 0 0.00 60.7 4 0.00 88.3 4 0.00 
165OC 0.00 0.0 0 0.01 34.0 4 0.01 36.5 4 0.59 
1650 0.00 0.0 0 0.00 36.5 4 0.00 45.9 4 0.00 

Coarse Textma3 Habitat 

10.7 3 0.00 0.0 0 
1.8 2 0.00 0.0 0 

40.8 4 0.00 0.0 0 
0.0 0 0.00 0.0 0 

82.3 3 0.00 0.0 0 
9.1 2 0.00 0.0 0 

22.5 4 0.00 0.0 0 
40.3 4 0.00 23.9 3 

19C 
19 

0.00 0.0 0 0.00 31.0 4 0.00 31.4 4 0.06 29.1 4 0.93 15.5 3 

4537C 0.00 0.0 0 0.00 120.9 4 0.00 82.5 4 0.02 130.2 4 0.00 0.0 0 
0.00 0.0 0 0.00 30.0 3 0.03 13.5 3 0.55 24.0 3 0.89 7.2 1 

979 
1642C 0.00 0.0 0 0.00 16.8 4 0.03 23.2 4 0.00 15.1 4 0.00 0.0 0 

0.00 0.0 0 0.00 49.6 4 0.02 54.9 4 0.23 56.0 4 0.00 10.6 1 

833 0.00 0.0 0 0.00 21.9 3 0.00 20.5 3 0.03 26.1 3 0.00 5.9 1 

Expxed. Racky Habitat 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.04 114.3 4 0.10 92.4 4 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.3 2 0.00 33.0 2 1.18 47.2 2 0.00 0.0 0 
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Table E-127. 1991 visit 2 -lis l i e  biamss (w ) for each WID visited. 
Average height (G.)  of fish per meter, of square meters ( W )  and 
sanople s i z e  (n) . !the first of each site pair is the control site. 

~~~~~~ 

1 2 3 4 5 
S i t e  
Fair G. W n G. IT n G .  W n G .  W n G. IT n 

sheltered Habitat 
4825C 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.06 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

12.4 4 0.14 
14.9 4 0.00 
11.7 4 0.00 
16.7 4 0.00 
13.2 4 0.01 
16.7 4 0.30 
15.1 4 0.03 
12.9 4 0.25 
0.0 0 0.00 
0.0 0 0.00 

11.2 4 0.00 0.0 0 0.00 0.0 0 
12.3 4 0.39 11.0 4 0.00 0.0 0 
14.5 4 0.13 20.1 4 0.00 3.0 1 
17.0 4 0.17 16.5 4 0.00 0.0 0 
9.3 3 0.00 0.0 0 0.00 0.0 0 
17.5 4 0.00 0.0 0 0.00 0.0 0 
18.1 4 0.05 8.0 2 0.00 0.0 0 
16.0 4 2.07 6.2 3 0.00 0.0 0 
0.0 0 0.00 0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 0.00 0.0 0 

506C 
506 

0.00 0.0 0 0.00 12.6 3 0.32 14.2 3 0.00 2.0 1 0.00 

1598C 0.00 0.0 0 0.00 31.4 4 0.00 21.8 3 0.10 32.3 4 0.00 
0.00 0.0 0 0.02 17.9 3 0.07 14.5 3 0.00 11.7 2 0.00 

846C 
1598 0.00 0.0 0 0.00 45.1 4 0.00 57.9 4 0.00 42.7 4 0.07 

0.00 0.0 0 0.00 119.8 4 0.14 119.2 4 0.00 12.0 1 0.00 
846 0.00 0.0 0 0.00 66.5 4 0.00 114.3 4 0.02 103.8 4 0.22 
1650'2 0.00 0.0 0 0.00 17.2 2 0.00 28.3 2 0.00 9.6 2 0.00 
1650 0.00 0.0 0 0.00 32.7 4 0.00 44.7 4 0.00 39.5 4 0.37 

Coarse Textured Habitat 
0.0 0 
0.0 0 

15.4 3 
0.0 0 

35.4 2 
0.0 0 

23.3 4 
0.0 0 

19C 
19 

0.00 0.0 0 0.17 30.4 3 0.00 22.2 3 1.02 12.0 2 0.00 0.0 0 

4537C 0.00 0.0 0 0.00 134.4 4 0.01 166.8 4 0.03 80.1 4 0.00 0.0 0 
0.00 0.0 0 0.00 10.3 2 0.33 13.4 2 0.90 14.3 2 0.00 0.0 0 

979 0.00 0.0 0 0.00 44.7 4 0.09 51.6 4 0.54 52.8 4 0.00 0.0 0 
1642C 0.00 0.0 0 0.00 16.2 4 0.34 22.3 4 0.00 1.5 1 0.00 0.0 0 
833 0.00 0.0 0 0.01 21.6 3 0.01 22.4 3 0.00 15.0 2 0.00 0.0 0 

Expcs& Reeky Habitat 

Sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.04 49.0 2 0.03 54.5 2 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.7 2 0.00 32.5 2 0.28 35.7 2 0.00 0.0 0 
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Table E-128. Biomass(@ ) for -is laeta a t  each of 3 habi ta t s ,  and habitats 
ccmbinai for each MVD during 2 visits in 1990 and 1991. 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

cu 
O i l  
ctl 
Oil 
Ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

c t l  
O i l  
cu 
O i l  
cu 
O i l  
ctl 
O i l  
ctl 
O i l  

ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

cu 
O i l  
ctl 
O i l  
Ctl 
O i l  
ctl 
O i l  
ctl 
oil 

All Habitats 
805.3 0.00 91 701.9 0.00 83 - - - 
573.7 0.00 89 570.3 0.00 90 - - - 
712.7 0.01 89 - - -- 729.8 0.01 82 - - - 

324.7 0.00 44 
645.6 0.01 86 508.5 0.01 69 397.3 0.03 48 
581.1 0.02 81 707.3 0.01 79 365.6 0.06 44 
253.9 0.09 43 283.2 0.02 34 271.0 0.12 38 
332.4 0.09 45 287.4 0.05 40 353.0 0.23 39 
63.7 0.00 14 29.6 0.00 5 24.2 1.30 5 
82.8 0.02 13 39.3 0.39 8 52.3 0.34 8 

112.3 0.00 29 123.4 0.00 30 - - - 84.1 0.00 28 83.7 0.00 29 - - - 

131.5 0.01 29 125.8 0.01 29 70.8 0.00 19 
89.8 0.00 27 99.9 0.01 29 48.9 0.00 20 

109.9 0.06 28 96.6 0.02 26 79.6 0.14 19 
87.2 0.01 27 88.7 0.02 25 76.0 0.01 21 

27.6 0.18 10 15.1 0.04 5 63.3 0.11 18 
16.2 0.55 7 15.0 0.01 7 72.8 0.04 15 
6.4 0.00 2 - - .- 8.7 1.85 2 

1.5 0.00 1 4.8 0.91 2 

522.3 0.00 4 1  436.4 0.00 35 - - - 
331.6 0.00 37 312.7 0.00 138 - - - 
481.2 0.01 4 1  - - .- - -- - 
432.9 0.00 37 506.8 0.00 :38 152.4 0.00 15 
328.2 0.01 38 341.0 0.01 :33 184.1 0.08 15 
-I_- 502.1 0.01 :37 197.1 0.00 15 
141.4 0.05 21 184.0 0.01 22 33.4 0.29 8 
234.6 0.01 27 224.8 0.05 25 174.1 0.02 14 
43.8 0.00 8 27.3 0.00 4 - - - 
75.3 0.02 12 28.4 0.52 6 23.9 0.00 3 

198.9 0.00 22 181.9 0.00 :I9 - - - 
129.7 0.00 23 134.1 0.00 22 - - - 
233.3 0.00 22 145.4 0.00 :I8 168.7 0.00 12 
--I 124.5 0.00 22 101.4 0.00 10 
230.1 0.01 21 78.7 0.00 111 137.1 0.01 12 
123.0 0.01 18 108.6 0.00 :I6 88.9 0.01 10 
84.9 0.08 12 84.1 0.04 7 174.4 0.02 12 
81.6 0.04 11 47.5 0.09 8 106.2 0.26 10 
13.5 0.00 4 2.3 0.00 1 15.5 0.93 3 
7.5 0.07 1 9.4 0.03 1 23.6 0.29 3 

--I 

sheltered Habitats 

-I_- 

coarse Texhurd Habitiats 

Dq?osed Rocky Habitats 

414.4 0.01 40 
300.1 0.01 40 
447.9 0.09 38 
381.7 0.08 40 
177.8 0.15 21 
313.6 0.37 33 

3.0 0.00 1 
74.1 0.23 9 

--- 
-I_- 

52.5 0.00 16 
61.3 0.01 16 
53.0 0.04 15 
62.8 0.13 16 
28.2 0.10 6 
33.7 0.76 11 
3.0 0.00 1 
-I_- 

180.9 0.00 13 
162.2 0.01 15 

231.4 0.01 15 
183.6 0.12 12 

56.0 0.05 8 
197.7 0.01 14 

74.1 0.23 9 
--- 

181.0 0.04 11 

211.3 0.12 11 
87.5 0.11 9 
93.7 0.30 7 
82.2 0.49 8 

--- 

--I 
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Table E-129. Biomass (g/m2) 'of the cresent gunnel pholis laeta 
found within each of the three habitats, and habitats combined at 
control and oiled site pairs sampled in Prince William Sound, 
Alaska during each of two visi.ts in 1990 and 1991. Each mean is 
for MVD 2, 3 and 4 combined anld n = sample size. 

1990 1991 

Habitat Type n Visit 1 n 'Visit 2 n visit 1 n visit 2 

Habitats Ctl 96 
Combined Oil 89 

Sheltered Ctl 27 
Rocky Oil 29 

Coarse Ctl 41 
Textured Oil 37 

Exposed Ctl 28 
Rocky Oil 23 

0.019 
0.030 

0.020 
0.084 

0.015 
0.001 

0.022 
0.009 

88 
89 

29 
29 

35 
38 

24 
22 

0.010 
0.013 

0.018 
0.014 

0.004 
0.013 

0.009 
0.013 

49 
45 

21 
20 

16 
15 

12 
10 

0.042 
0.101 

0.046 
0.176 

0.057 
0.003 

0.014 
0.098 

40 
40 

16 
16 

13 
15 

11 
9 

0.089 
0.119 

0.043 
0.194 

0.077 
0.010 

0.173 
0.169 
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Table E-130. The number of MVD'S at each of three MVD's in which 

The probability value (p) is from the Wilcoxon test. 
Pholis laeta was found during two visits each in 1990 and 1991. 

Control Oiled Wilcoxon 
Year Visit MVD Total % Total % P 
90 1 
90 

2 
1 3 

90 1 4 

90 2 2 
90 2 
90 

3 
2 4 

91 
91 

1 2 

91 
1 
1 4 

3 

91 
91 

2 2 
2 3 

91 2 4 

90 
86 
43 

82 
69 
34 

49 
48 
38 

40 
38 
21 

11.6 
1.1 

27.9 

3.7 
10.1 
20.6 

20.8 
2.0 

31.6 

26.3 
2.5 

47.6 

89 
81 
46 

89 
79 
41 

45 
45 
39 

40 
40 
33 

13.6 
3.4 

30.4 

1.1 
11.4 
34.1 

0.0 
17.8 
43.6 

7.5 
20.0 
33.3 

0.352 
0.479 
0.317 

0.212 
0.342 
0.367 

0.158 
0.418 
0.079 

0.225 
0.336 
0.375 

Table E-131. '&e rmker of MVD'S that %lis laeta was found (m) in aut of the 
total possible rnrmber of MVD'S(W), ard the percerrt(%) of MVD'S that contained 

within each year were cunbined. 
%lis laeta for the 3 habitat type;, ard all 3 habitats mnbined. Both visits 

1990 2 8 350 2.3 1 85 1.2 2 151 1.3 
1990 3 37 315 11.7 

5 114 4.4 
6 66 9.1 13 143 9.1 18 106 17.0 

1990 4 47 164 28.7 15 38 39.5 22 96 22.9 10 30 33.3 

1991 2 5 174 2.9 2 42 4.8 2 59 3.4 1 73 1.4 
1991 3 
1991 4 

36 171 21.1 11 42 26.2 l2 57 21.1 13 72 18.1 
50 131 38.2 19 37 51.4 10 44 22.7 21 50 42.0 
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Table E-132. Ihe nnaber of MW'S that -1 
total possible nmbr of bWD's(Tu), and the percent(%) of m's that omtam 

is laptawas f a n 3  (Frd) incut of the 

-lis laeta for the 3 habitats ard all 3 habitats ambined. Both visits w i t h i n  year-axnbined. 
Overall Exposea- 

- 
O i l  0 1  O i l  COIltn31 

y e a r m  m T t l 8  F n d T t l %  FndTtl % mTu % 

1990 2 4 178 2.3 4 172 2.3 
1990 3 20 160 U.5 17 155 11.0 

1 45 2.2 
4 34 11.8 

0 40 0. 
2 32 6.3 

1990 4 28 87 32.2 19 77 24.7 9 19 47.4 6 19 31.6 

1991 2 
1991 3 

3 85 3.5 
16 85 18.8 20 86 23.3 

2 89 2.3 
8 19 42.1 
1 19 5.3 1 23 4.4 

3 23 13.0 
1991 4 28 72 38.9 22 59 37.3 12 18 66.7 7 19 36.8 

CoarseTeXtwd 

1990 2 0 75 0. 2 76 2.6 3 58 5.2 2 56 3.6 
1990 3 6 72 8.3 7 71  9.9 10 54 18.5 8 52 15.4 
1990 4 14 53 26.4 8 43 18.6 5 15 33.3 5 15 33.3 

1991 2 1 30 3.3 1 29 3.5 1 36 2.8 
1991 3 1 30 3.3 11 27 40.7 7 36 19.4 6 36 16.7 

0 37 0.0 

1991 4 3 28 10.7 7 16 43.8 13 26 50.0 8 24 33.3 

- 

Table E-133. T h e  nmbr of m's that pholis laeta was fm(Frd) i n  out of the 
total possible rarmber of MWfs(Tu), and the percent of bWDfs that col.rtained 
pholis laeta for the 3 habitat types, and all 3 habitats dined. V i s  = V i s i t .  

Overall WIdCky QseTxt shlt Rcky 

Y e a r M V D V i s  mTtl % m'I!tl % mTU% mTtl % 

1990 2 
1990 3 
1990 4 

1990 2 
1990 3 
1990 4 

1991 2 
1991 3 
1991 4 

1991 3 
1991 2 

1991 4 

1 4 179 2.2 1 45 2.2 
1 
1 

21 167 12.6 
26 89 29.2 10 23 43.5 

6 39 15.4 

2 4 171 2.3 0 40 0.0 
2 16 148 10.8 0 27 0.0 
2 21 75 28.0 5 15 33.3 

1 1 94 1.1 
1 

0 22 0.0 
18 93 19.4 

1 29 77 37.7 10 22 45.5 
4 22 18.2 

2 
2 

4 80 5.0 
18 78 23.1 7 20 35.0 

2 20 10.0 

2 21 54 38.9 9 15 60.0 

1 78 1.3 
5 73 6.9 10 55 18.2 

2 56 3.6 

9 48 18.8 7 18 38.9 

1 73 1.4 
8 70 11.4 

3 58 5.2 

13 48 27.1 
8 51 15.7 
3 12 25.0 

1 31 3.2 
7 30 23.3 

0 41 0.0 

4 22 18.2 15 33 45.5 
7 41 17.1 

1 28 3.6 1 32 3.1 
5 27 18.5 6 31 19.4 
6 22 27.3 6 17 35.3 
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Table E-134. !lin= mmber of MVD's that Fimlis laeta was famd (??nl) in cut of the 
total possible mmber of m's(Tu), ard the percent (%) of WD's that contained 
Fimlis laeta for the 3 habitat types, ard all 3 habitats dined. V i s  = visit. 

coarse~ctured =-- 
Oil CorkKO1 O i l  ClXltXUl 

Y e a r  m V i s  mdTU % FndTtl % m d T t l %  mTU % 

1990 2 
1990 3 
1990 4 

1990 2 
1990 3 
1990 4 

1991 2 
1991 3 
1991 4 

1991 2 
1991 3 
1991 4 

1990 2 
1990 3 
1990 4 

1990 2 
1990 3 
1990 4 

1991 2 
1991 3 
1991 4 

1991 2 
1991 3 
1991 4 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

0 37 0.0 
1 35 2.9 

1 
4 

4 27 14.8 5 

5 37 13.5 
0 38 0.0 1 

10 26 38.5 
3 
3 

0 15 0.0 
0 15 0.0 7 

1 

1 14 7.1 3 

1 15 6.7 0 
1 15 6.7 
2 14 14.3 

4 
4 

Overall 

3 89 3.4 1 
11 81 13.6 10 
14 46 30.4 12 

1 89 1.1 3 
9 79 11.4 7 
14 41 34.1 7 

8 45 17.8 10 
0 45 0.0 1 

17 39 43.6 12 

3 40 7.5 
8 40 20.0 10 

1 

11 33 33.3 10 

41 2.4 2 
38 10.5 6 
21 23.8 4 

35 2.9 
33 9.1 4 

1 

22 13.6 1 

16 6.3 
15 46.7 

0 

8 37.5 10 
5 

13 0. 
12 33.3 2 

1 

8 50.0 3 

- 
90 1.1 1 
86 11.6 
43 27.9 

4 
6 

82 3.7 0 
69 10.1 0 
34 20.6 3 

49 2.0 0 
48 20.8 3 
38 31.6 6 

40 2.5 1 
38 26.3 5 
21 47.6 6 

29 6.9 
28 21.4 

0 27 0.0 

8 50.0 
4 27 14.8 
3 10 30.0 

29 3.5 2 29 6.9 
26 15.4 
7 14.3 

4 25 16.0 
2 5 40.0 

20 0.0 
20 25.0 2 21 9.5 

0 21 0.0 

15 66.7 5 18 27.8 

16 6.3 0 16 0.0 
16 12.5 
11 27.3 

4 15 26.7 
3 6 50.0 

-Pc=dRockY 

23 4.4 0 22 0.0 
18 22.2 
11 54.5 

2 21 9.5 
4 12 33.3 

22 0.0 0 18 0.0 
16 0.0 
8 37.5 2 7 28.6 

0 11 0.0 

10 0.0 0 12 0.0 
10 30.0 
10 60.0 4 12 33.3 

1 12 8.3 

9 11.1 
9 55.6 2 11 18.2 

1 11 9.1 

8 75.0 3 7 42.9 
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Table E-135. Wilcoxon matched-pairs test on abundance (number/m2 ) 
for Pholis laeta. MVD 2, 3 and 4 were combined for these analyses. 

Year Visit Habitat Siae P(Va1ue) 
Sample 

1990 1 All Habitats 
1990 2 All Habitats 

14 0.196 

1991 1 All Habitats 
14 
12 

0.110 

1991 2 All Habitats 10 
0.091 
0.479 

1990 1 Sheltered Rocky 4 
1990 2 Sheltered Rocky 

0.368 
5 

1991 1 Sheltered Rocky 5 
0.022* 
0.022* 

1991 2 Sheltered Rocky 4 0.137 

1990 1 Coarse Textured 
1990 2 Coarse Textured 

5 0.112 
5 

1991 1 Coarse Textured 
0.343 

,4 0.034* 
1992 1 Coarse Textured 3 0.055 

1990 1 Exposed Rocky 5 
1990 2 Exposed Rocky 

0.343 

1991 1 Exposed Rocky 
,4 0.356 
3 

1991 2 Exposed Rocky 3 
0.142 
0.297 
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Table E-136. Wilcoxon matched pairs test on Pholis laeta abundance 
(number/m') by MVD at 3 habitats and all habitats combined during 
each of 2 visits in 1990 and 1.991. 

Year Visit Habitat MVD N Wilcoxian 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

4 
1 
1 
2 

11 
4 
3 
4 

13 
5 
4 
4 

3 
0 
1 
2 

8 
0 
4 
4 

11 
4 
5 
2 

0.098 
0.158 
0.158 
0.090 

0.328 
0.500 
0.297 
0.368 

0.286 
0.446 
0.136 
0.500 

0.298 

0.158 
0.327 

0.046* 

0.368 
0.034* 

0.237 
0.368 
0.446 
0.090 
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Table E-136. (continued) Wilaoxon matched pairs test on Pholis 
laeta abundance (number/m2). 

Year Visit Habitat MVD N Wilcoxian 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

0 
1 

1 
0 

11 
3 
4 
4 

10 
3 
2 
5 

4 
2 
1 
1 

8 
3 
2 
3 

7 
2 
2 
3 

0.158 

0.158 

0.464 
0.296 
0.034* 
0.116 

0.037* 
0.055 
0.327 
0.069 

0.137 
0.327 
0.158 
0.158 

0.390 
0.297 
0.090 
0.500 

0.199 
0.090 
0.327 
0.142 

146 



Table E-137. Wilcoxon matched-pairs test on biomass (g/mz) 
for Pholis laeta. MVD 2, 3 and 4 were combined for these analyses. 

Sample 
Year Visit Habitat size p(Va1ue) 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1992 

1990 
1990 
1991 
1991 

1 
2 
1 
2 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

All Habitats 

All Habitats 
All Habitats 

All Habitats 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

14 

12 
14 

10 

4 
5 
5 
4 

5 
5 
4 
3 

5 
4 
3 
3 

0.104 
0.365 
0.104 
0.287 

0.232 
0.208 
0.039* 
0.077 

0.040* 
0.112 
0.034* 
0.055 

0.112 
0.356 
0.142 
0.500 
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Table E-138. Wilcoxon matched pairs test for Pholis laeta biomass 
(g/m2) by MVD for all 3 habitats and all habitats combined during 
each of 2 visits in 1990 and 1991. 

Year Visit Habitat MVD N Wilcoxian 

90 1 
90 1 
90 1 
90 1 

90 1 
90 
90 

1 
1 

90 1 

90 1 
90 1 
90 1 
90 1 

90 2 
90 2 
90 
90 

2 
2 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 

4 
4 

4 

4 

1 
1 

2 

11 
4 

4 
3 

13 
5 
4 
4 

3 
0 

2 
1 

8 
0 
4 
4 

11 
4 
5 
2 

0.232 
0.158 
0.158 
0.090 

0.399 
0.138 
0.142 
0.136 

0.191 
0.112 
0.232 
0.358 

0.297 

0.158 
0.327 

0.241 

0.427 
0.357 

0.430 
0.357 
0.172 
0.090 
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Table E-138. (continued) Wilcoxon on Bolis lae- biomass (g/ma). 

Year Visit Habitat MVD N Wilcoxian 

91 1 
91 1 
91 1 
91 1 

91 1 
91 1 
91 1 
91 1 

91 1 
91 1 
91 1 
91 1 

91 2 
91 2 
91 2 
91 2 

91 2 
91 2 
91 2 
91 2 

91 2 
91 2 
91 2 
91 2 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

1 
0 
1 
0 

11 
3 
4 
4 

10 
3 
2 
5 

4 
2 
1 
1 

8 
3 
2 
3 

7 
2 
2 
3 

0.158 

0.158 

0.366 
0.297 
0.034* 
0.232 

0.101 
0.054 
0.327 
0.172 

0.358 
0.327 
0.158 
0.158 

0.500 
0.500 
0.090 
0.142 

0.118 
0.327 
0.327 
0.055 
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Table E-141. Lcgistic Rsqession ' a p y s i s  on pholis laeta during 1991 for 
variw levels of (mm33er/m ). 

MVD 2 3 3 4 4 4 

kfinition 0: 0 
1: >o 

0: 0 
1: >o 

0: 0-0.2 0: 0 
1: x . 2  1: >o 

0: 0-0.2 0: 0-0.6 
1: >0.2 1: >0.6 

-21.759 -1.605 -2.973 -1.014 -6.894 -4.643 

0.225 0.070 

1.470 

2.529 

0.278 

0.250 

0.220 

-0.191 

0.090 

0.053 

-0.166 

-0.090 

0.028 0.077 

0.072 

0.058 

0.067 

-0.001 

-1.235 

181 166 166 104 104 104 

* M = W;CB = Od3$le;rE = Larye Bau1der;SB = Small Boulder 
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Table E-142. rogistic regression anrllysis on plis laeta for 1990 
based on variax levels of abudance (ram33er/m ) .  

MVD 2 3 3 4 4 4 

Definit ion 0: 0 
1: >o 

amstant -4.589 

organic 

visit 

La* 
o=* 0.030 

Slope 

Mat 0.064 

N 346 

0: 0 0: 0-0.2 0: 0 
1: >o 

0: 0-0.2 0: 0-0.6 
1: >0..2 1: >o 1: X . 2  1: >0.6 

-2.465 -4.282 -0.948 -1.038 -3.018 

0.026 0.029 

-1.532 

-0.055 

0.054 

-0.142 

0.033 0.044 

302 302 154 154 154 
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Table E-143. Mean abundance (number/mz) of the black prickleback 
Xiuhister atroDurvureus collected in Prince William Sound, Alaska 
at each site in 1990 during visits 1 and 2. The difference between 
the oil and control matched site is also given. SE = standard 
error of the mean. MVD 2, 3 and 4 were combined for these 
analysis. 

~ ~~ 

Site 
Pair Type Mean Change SE Mean Change SE 

Visit 1 Visit 2 

4825C Control 0.000 0.000 0.000 
1424 
453c 

Oil 
Control 0.000 0.000 0.000 

0.000 0.000 

453 
601C 

Oil 0.000 
Control 0.000 0.000 lO.000 

IO. 000 

598C 
601 Oil 0.000 

Control 0.000 0.000 0.000 
IO. 000 

598 
1522C 

Oil 
Control 0.000 0.000 0.000 

0.000 l0.000 

1522 Oil 0.000 0.000 

1383C Control 0.000 -0.031 0.000 
1580 Oil 0.031 
506C 

10.031 

506 
Control 0.000 -0.061 1D.000 
Oil 0.061 

1598'2 
ID. 061 

Control 0.000 0.000 ~0.000 
1598 
846C 

Oil 0.000 
Control 0.000 0.000 10.000 

0.000 

846 Oil 0.000 0.000 
1650C 
1650 Oil 

Control 0.000 -0.005 '0.000 
0.005 

1171C 
80.005 

Control 0.000 -0.018 '0.000 
1171 Oil 
1627C Control 0.007 -0.029 '0.007 

0.018 80.013 

1627 Oil 0.036 0.024 

19c 
19 oil 0.000 0.000 

Control 0.065 0.065 0.057 

4537c Control 0.000 -0.035 0.000 
979 Oil 0.035 
1642C 

0.019 

833 
Control 0.035 -0.004 0.012 

1642C 
Oil 0.038 0.038 

232 
Control 0.035 0.035 0.012 
Oil 0.000 

2937C 
0.000 

3 05 Oil 0.163 0.080 
Control 0.000 -0.163 0.000 

Sheltered Estuary Sites 
2397C Control 0.000 0.000 0.000 
208/209 Oil 0.000 0.000 

Sheltered Rocky Sites 

Coarse Textured Sites 

Exposed Rocky Sites 

0.000 
0.000 
0.044 
0.020 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.000 
0.000 

0.024 0.033 
0.020 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0.004 
0.000 

-0.004 

0.020 
-0.020 

0.005 0.005 
0.000 
0.000 0.000 
0.000 
0.000 -0.016 
0.016 
0.000 -0.015 
0.015 
0.012 0.007 
0.005 

0.000 
0.004 
0.000 
0.020 
0.005 
0.000 
0.000 
0.000 

0.011 
0.000 
0.010 
0.008 
0.005 

0.177 
0.014 
0.000 
0.044 
0.000 
0.000 
0.000 
0.140 
0.000 
0.024 

0.162 0.103 
0.014 

-0.044 0.000 
0.014 

0.000 0.000 
0.000 

-0.140 0.000 
0.013 

-0.024 0.000 
0.024 

0.000 0.000 0.000 
0.000 0.000 
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Table E-144. Mean abundance (inumber/m*) of the black prickleback 
Xivhister atrovuruureus collected in Prince William Sound, Alaska 
at each site in 1991 during visits 1 and 2. The difference between 
the oil and control matched site is also given. SE = standard 
error of the mean. MVD 2, 3 and 4 were combined for these 
analysis. 

Site Visit 1 Visit 2 

Pair Type Mean Change ISE Mean Change SE 

4825C 
1424 Oil 0.000 IO. 000 

Control 0.000 0.000 10.000 

453c 
453 

Control 0.187 0.131 10.161 
Oil 

601C 
0.056 IO. 022 

Control 0.000 0.000 10.000 
601 
598C 

Oil 0.000 
Control 0.000 0.000 '0.000 

'0.000 

598 Oil 
1522C Control 0.000 0.000 '0.000 

0.000 '0.000 

1522 oil 0.000 '0.000 

506C 
506 oil 

Control 0.000 -0.047 '0.000 
0.047 

1598C 
'0.047 

Control 0.000 0.000 80.000 

846C 
1598 Oil 0.000 0.000 

Control 0.000 0.000 0.000 
846 Oil 
1650C 

0.000 
Control 0.000 0.000 0.000 

0.000 

1650 Oil 0.000 0.000 

19c 
19 

Control 0.096 0.096 0.037 

4537c 
Oil 0.000 0.000 

979 
Control 0.027 -0.086 0.018 

1642C 
Oil 
Control 0.011 0.011 0.011 

0.114 0.079 

833 Oil 0.000 0.000 
Sheltered Estuary Sites 

2397C Control 0.000 0.000 0.000 
208/209 Oil 0.000 0.000 

Sheltered Rocky Sites 

Coarse Textured Sites 

Exposed Rocky Sites 

0.000 
0.000 
0.014 - 
0.025 
0.000 
0.000 
0.000 
0.000 ----- ----- 

0.000 0.000 
0.000 

.O.  011 0.014 
0.025 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0.100 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.100 0.000 
0.053 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.430 0.237 0.293 
0.193 
0.013 -0.078 0.006 

0.097 

0.091 0.014 
0.152 0.138 0.127 
0.014 0.014 

0.000 0.000 0.000 
0.000 0.000 
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MVLI -led. Average rnrmber (No.) o'f fish per square meter, rnrmber of square 
Table E-145. 1990 visit 1 Xi- a i 7  ahdance (nunberm ) for each 

meters (W ) and sanple size (n) . 'It= first of site pair is the mntrol 
site. 

1 2 

S i t e  N o . W  n N o . W  n 

altered wr3cy Habitat 
4825C 0.00 21.0 6 0.00 17.9 5 

453c 
1424 0.00 14.6 6 0.00 20.8 6 

0.00 20.4 6 0.00 16.6 6 
453 0.00 22.6 6 0.00 27.8 6 
601C 
601 

0.00 16.5 6 0.00 16.9 6 

598C 
0.00 14.3 6 0.00 33.8 6 
0.00 16.2 6 0.00 15.6 6 

598 0.00 27.1 6 0.00 18.1 6 
1522C 0.00 10.1 4 0.00 22.8 4 
1522 0.00 33.7 5 0.00 31.1 5 

3 

No. IT n 

0.00 12.0 5 
0.00 21.1 6 
0.00 23.5 6 
0.00 23.5 6 
0.00 13.9 6 
0.00 38.2 6 
0.00 21.3 6 
0.00 21.7 6 
0.00 16.6 4 
0.00 5.4 4 

Coarse lkxturd Si tes  
1383C 0.00 51.4 6 0.00 61.6 6 0.00 49.4 6 
1580 
506C 

0.00 39.1 6 0.00 54.3 6 0.00 61.7 6 
0.00 27.0 6 0.00 32.6 6 0.00 17.4 5 

506 0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 
1598C 0.00 34.7 5 0.00 48.0 5 0.00 7.2 3 

846C 
1598 0.00 40.0 5 0.00 80.3 5 0.00 52.0 5 

846 
0.00 270.7 6 0.00 189.1 6 0.00 129.8 6 

165OC 0.00 56.8 6 0.00 51.3 6 0.00 44.7 6 
0.00 104.8 6 0.00 117.1 6 0.00 52.6 4 

1650 0.00 50.0 6 0.00 60.0 6 0.00 56.4 6 
1171C 0.00 45.5 6 0.00 58.3 6 0.00 36.8 6 
1171 
1627C 0.00 36.2 6 0.00 40.4 6 0.00 42.9 6 

0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 

1627 0.00 43.7 6 0.02 52.9 6 0.02 63.5 6 

19C 
19 

0.00 21.1 6 0.00 30.2 6 0.08 47.9 6 
0.00 32.1 6 0.00 36.9 6 0.00 12.0 2 

4537C 0.00 152.0 6 0.00 157.2 6 0.00 132.4 5 
979 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 

0.00 64.5 6 0.00 66.6 6 0.07 66.6 6 

833 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 

0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 

232 0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 
2937C 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 
305 0.00 20.2 6 0.00 22.4 6 0.19 29.8 6 

Mposea Rocky Si tes  

sheltered Estuary Sites 
2397C 0.00 121.6 6 0.00 154.0 6 0.00 64.1 3 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 

No. 
- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.18 
0.00 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.06 
0.02 
0.07 

0.24 
0.00 
0.00 
0.03 
0.16 
0.10 
0.16 
0.00 
0.00 
0.40 

0.00 
0.00 

4 5 

IT n No. IT n 

10.7 4 0.00 0.0 0 
0.3 1 0.00 0.0 0 

20.0 5 0.21 4.7 1 
0.9 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 
3.2 1 0.00 0.0 0 
7.2 4 0.00 1.7 1 

0.0 0 0.00 0.0 0 
1.5 1 0.00 0.0 0 

0.0 0 0.00 0.0 0 

47.6 5 0.00 25.9 3 
50.8 5 0.00 15.3 2 

12.3 2 0.00 0.0 0 
6.8 3 0.00 0.0 0 

25.2 5 0.00 2.2 1 
0.0 0 0.00 0.0 0 

42.3 2 0.00 12.8 2 
3.5 1 0.00 0.0 0 

7.6 3 0.00 0.0 0 

25.9 3 0.07 11.5 2 
38.8 4 0.15 27.4 4 

45.5 5 0.00 10.8 1 
50.1 6 0.00 6.4 3 
19.8 4 0.00 6.9 2 

15.0 3 0.00 0.0 0 
0.0 0 0.00 0.0 0 
33.7 1 0.00 0.0 0 
47.0 5 0.00 7.5 1 
29.2 5 0.20 10.6 3 

29.2 5 0.20 10.6 3 
16.9 2 0.00 0.0 0 

0.0 0 0.00 0.0 0 
7.1 3 0.00 2.9 1 
17.7 4 0.00 0.0 0 

12.3 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 
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MVD sanpled. Average m m b r  (No.) of fish per square meter, rnrmber of square 
Table E-146. 1990 visit 2 Xirhister ai- aburdance (nuinberm ) for each 

meters ( W )  and sanple s i z e  (n). '&e first of each site pa i r  is the cmtrol 
site. 

1 2 3 4 

Site  N 0 . W  n N o . W  n No. W n  N o . W  n 

4825C 0.00 10.0 6 0.00 16.5 6 0.00 12.8 5 0.00 0.0 0 
1424 
453c 

0.00 26.2 6 0.00 13.8 5 0.00 9.8 3 0.00 0.0 0 
0.00 19.4 6 0.00 24.0 6 0.05 22.8 6 0.07 9.4 3 

453 0.00 22.0 6 0.00 21.0 6 0.03 24.6 6 0.00 0.0 0 
601C 0.00 19.5 6 0.00 13.8 6 0.00 13.2 4 0.00 2.3 1 
601 0.00 20.8 6 0.00 32.9 6 0.00 24.1 5 0.00 0.0 0 
598C 0.00 18.5 6 0.00 21.3 6 0.00 18.2 5 0.00 3.4 1 
598 0.00 21.8 6 0.00 21.8 6 0.00 19.9 6 0.00 4.2 3 
1522C 0.00 16.4 5 0.00 24.4 5 0.00 21.7 5 0.00 0.0 0 
1522 0.00 32.6 6 0.00 36.2 6 0.00 18.1 6 0.00 10.9 4 

sheltered Sites 

5 

No. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1383C 0.00 48.5 6 0.00 59.2 6 0.00 42.4 5 0.00 54.4 5 0.00 
1580 0.00 52.0 6 0.00 68.5 6 0.00 66.1 6 0.02 34.9 4 0.00 
506C 0.00 24.0 6 0.00 25.7 6 0.00 16.9 6 0.00 2.6 1 0.00 
506 0.00 18.5 3 0.00 17.8 3 0.00 26.1 2 0.17 5.9 1 0.00 
1598C 0.00 33.0 5 0.00 46.9 5 0.00 49.2 5 0.01 47.7 5 0.00 

846C 
1598 0.00 37.2 5 0.00 71.6 5 0.00 54.3 5 0.00 30.5 4 0.00 

846 
0.00 238.6 6 0.00 223.6 6 0.00 137.5 6 0.00 10.6 3 0.00 

165OC 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 
0.00 81.3 6 0.00 121.7 6 0.00 171.7 6 0.00 72.6 4 0.00 

1650 0.00 50.7 6 0.00 55.2 6 0.02 58.5 6 0.03 46.5 6 0.00 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.00 47.0 5 0.00 
1171 
1627C 0.00 46.5 6 0.00 71.5 6 0.03 44.5 5 0.03 21.7 3 0.00 

0.00 39.3 6 0.00 84.8 6 0.04 59.2 6 0.00 19.2 3 0.34 

1627 0.00 33.8 6 0.00 87.2 6 0.00 66.3 6 0.03 15.3 3 0.00 

Coarse Texturd Sites 

mpzeed fEocky S i t e s  
19C 0.03 31.5 5 

4537C 0.00 117.9 6 
19 0.00 25.8 5 

979 0.00 59.3 6 
1642C 0.00 23.8 6 
833 
1642C 0.00 23.8 6 

0.00 14.4 3 

232 0.00 8.5 2 
2937C 0.00 8.8 2 
305 0.00 26.2 6 

0.16 35.6 5 0.15 20.9 3 0.00 
0.00 20.3 5 0.04 26.1 3 0.00 
0.00 71.3 5 0.00 28.3 2 0.00 
0.04 66.8 6 0.04 31.2 4 0.00 
0.00 30.0 6 0.00 22.0 5 0.00 
0.00 10.7 3 0.00 7.0 2 0.00 
0.00 30.0 6 0.00 22.0 5 0.00 
0.16 5.8 2 0.18 22.1 2 0.00 
0.00 8.4 2 0.00 7.5 1 0.00 
0.00 20.9 6 0.00 22.3 5 0.15 

8.9 2 0.00 
5.5 1 0.00 
50.4 1 0.00 

20.0 3 0.00 
19.1 2 0.00 

0.0 0 0.00 
20.0 3 0.00 
7.4 2 0.00 

15.5 3 0.00 
4.9 1 0.00 

sheltered Estuary Sites 
2397C 0.00 131.4 6 0.00 267.8 6 0.00 77.3 3 0.00 0.0 0 0.00 
208/209 0.00 56.1 4 0.00 112.4 4 0.00 148.3 4 0.00 38.5 1 0.00 

W n  

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
1.5 1 

25.5 3 
0.0 0 
0.0 0 
0.0 0 

13.9 3 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
8.7 2 
1.8 1 
5.8 1 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
9.4 1 
2.3 1 
0.0 0 
2.3 1 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 

156 



Table E-147. 1991 visit 1 
MVD sanpled. Average number (NO.) Os€ fish per meter, number Of Square 

i i t m a u z u r e u s  aburdanoe (nu&er/nP) a t  each 

meters (W ) and sample size (n) . %e first of each site pair is the control 
site. 

1 2 3 4 5 

Si te  N 0 . W  n N o . W  n No. W n  N 0 . W  n N 0 . W  n 

482% 

453c 
1424 

453 
601C 
601 
598C 
598 
1522'2 
1522 

506C 
506 
1598C 
1598 
846C 
846 

1650 
165W 

coarse 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0:o 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 
0.0 0 0.00 

11.5 4 0.00 10.7 4 0.00 2.5 2 0.00 0.0 0 
8.1 4 0.00 14.7 4 0.00 14.9 4 0.00 0.0 0 

12.8 4 0.00 21.1 4 0.12 31.6 4 1.05 2.8 1 
7.9 4 0.00 10.7 4 0.33 22.5 4 1.30 8.8 2 

24.9 4 0.00 16.5 4 0.00 0.0 0 0.00 0.0 0 
6.6 4 0.00 10.4 4 0.00 8.4 4 0.00 0.0 0 

16.8 5 0.00 20.6 5 0.00 20.5 5 0.00 0.0 0 
12.5 4 0.00 13.1 4 0.00 12.4 3 0.00 1.9 1 

12.5 3 0.00 14.3 3 0.00 13.9 4 0.00 0.0 0 
6.0 3 0.00 23.5 4 0.00 9.4 3 0.00 0.0 0 

Textured Habitat 

0.00 0.0 0 0.00 13.2 3 0.00 17.2 3 0.14 10.7 3 0.00 
0.00 0.0 0 0.00 16.5 4 0.00 12.2 3 0.00 1.8 2 0.00 

0.00 0.0 0 0.00 31.4 4 0.00 25.5 4 0.00 0.0 0 0.00 
0.00 0.0 0 0.00 42.0 4 0.00 45.7 4 0.00 40.8 4 0.00 
0.00 0.0 0 0.00 129.3 4 0.00 109.8 4 0.00 9.1 2 0.00 
0.00 0.0 0 0.00 60.7 4 0.00 88.3 4 0.00 82.3 3 0.00 

0.00 0.0 0 0.00 36.5 4 0.00 45.9 4 0.00 40.3 4 0.00 
0.00 0.0 0 0.00 34.0 4 0.00 36.5 4 0.00 22.5 4 0.00 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

23.9 3 
0.0 0 

Eqxsed Fbclcy Habitat 
19C 
19 

0.00 0.0 0 0.00 31.0 4 0.12 31.4 4 0.25 29.1 4 0.47 15.5 3 

4537C 0.00 0.0 0 0.00 120.9 4 0.07 82.5 4 0.02 130.2 4 0.00 0.0 0 
0.00 0.0 0 0.00 30.0 3 0.00 13.5 3 0.00 24.0 3 0.00 7.2 1 

979 0.00 0.0 0 0.04 49.6 4 0.24 54.9 4 0.04 56.0 4 0.00 10.6 1 
1642C 0.00 0.0 0 0.00 16.8 4 0.00 23.2 4 0.04 15.1 4 0.00 0.0 0 
833 0.00 0.0 0 0.00 21.9 3 0.00 20.5 3 0.00 26.1 3 0.00 5.9 1 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.00 114.3 4 0.00 92.4 4 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.3 2 0.00 33.0 2 0.00 47.2 2 0.00 0.0 0 
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MWI sanpled. Avf?rqe ram33er (No.) of fish per square meter, ram33er of square 
Table E-148. 1991 visit 2 XirhiSter a- ahm3axe (mrmber/m' ) for each 

meters (W ) anl -le size (n) . "lie first of ea& site pair is the col.rtrol 
site. 

1 2 3 4 5 

Site N o . K  n N o . K  n No. W n  N o . K  n N o . K  n 

sheltered R x k y  Habitat 
4825'2 0.00 0.0 0 0.00 

453c 
1424 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 

598 
598C 0.00 0.0 0 0.00 

0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

12.4 4 0.00 

11.7 4 0.00 
14.9 4 0.00 

16.7 4 0.00 
13.2 4 0.00 
16.7 4 0.00 
15.1 4 0.00 
12.9 4 0.00 
0.0 0 0.00 
0.0 0 0.00 

11.2 4 0.00 

14.5 4 0.04 
12.3 4 0.00 

17.0 4 0.07 

17.5 4 0.00 
9.3 3 0.00 

18.1 4 0.00 
16.0 4 0.00 
0.0 0 0.00 
0.0 0 0.00 

0.0 0 0.00 
11.0 4 0.00 
20.1 4 0.00 
16.5 4 0.00 
0.0 0 0.00 
0.0 0 0.00 
8.0 2 0.00 
6.2 3 0.00 
0.0 0 0.00 
0.0 0 0.00 

506c 
506 

0.00 0.0 0 0.00 12.6 3 0.00 14.2 3 0.00 2.0 1 0.00 

1598C 0.00 0.0 0 0.00 31.4 4 0.00 21.8 3 0.00 32.3 4 0.00 
0.00 0.0 0 0.09 17.9 3 0.00 14.5 3 0.16 11.7 2 0.00 

1598 
846C 

0.00 0.0 0 0.00 45.1 4 0.00 57.9 4 0.00 42.7 4 0.00 
0.00 0.0 0 0.00 119.8 4 0.00 119.2 4 0.00 12.0 1 0.00 

846 0.00 0.0 0 0.00 66.5 4 0.00 114.3 4 0.00 103.8 4 0.00 
165OC 0.00 0.0 0 0.00 17.2 2 0.00 28.3 2 0.00 9.6 2 0.00 
1650 0.00 0.0 0 0.00 32.7 4 0.00 44.7 4 0.00 39.5 4 0.04 

Coarse Textured Habitat 

Expcsed Rxky Habitat 
19c 0.00 0.0 0 0.29 30.4 3 0.37 22.2 3 0.79 12.0 2 0.00 
19 0.00 0.0 0 0.00 10.3 2 0.15 13.4 2 0.36 14.3 2 0.00 
4537C 0.00 0.0 0 0.00 134.4 4 0.01166.8 4 0.02 80.1 4 0.00 
979 
1642C 0.00 0.0 0 0.00 16.2 4 0.18 22.3 4 0.65 1.5 1 0.00 

0.00 0.0 0 0.14 44.7 4 0.12 51.6 4 0.03 52.8 4 0.00 

833 0.00 0.0 0 0.00 21.6 3 0.03 22.4 3 0.00 15.0 2 0.00 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.00 49.0 2 0.00 54.5 2 0.00 0.0 0 0.00 
208/209 0.00 0.0 0 0.00 33.7 2 0.00 32.5 2 0.00 35.7 2 0.00 

0.0 0 

3.0 1 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 

15.4 3 
0.0 0 

35.4 2 
0.0 0 

23.3 4 
0.0 0 

0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 

0.0 0 

0.0 0 
0.0 0 
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Wle E-149. (nu&er/xf?) for Xirhister a- 
habitats, and habitats axbined for c ? a &  m. 

at each of 3 

1990 1991 

V i s i t  1 V i s i t  2 V i s i t  1 V i s i t  2 

m sqm #/m' N sqm #/m' IT scpn #m N scpn #/m' N 

1 c t l  

2 c u  
1 O i l  

2 oil 
3 c u  

4 c u  
3 O i l  

4 oil 
5 c u  
5 O i l  

1 c u  

2 c u  
1 O i l  

2 O i l  
3 c u  

4 c u  
3 O i l  

4 oil 
5 c t l  
5 O i l  

1 ctl 

2 c u  
1 O i l  

2 O i l  
3 c u  

4 c u  
3 O i l  

4 O i l  
5 c u  
5 O i l  

1 c u  
1 O i l  
2 c u  
2 O i l  
3 c u  
3 O i l  
4 c u  
4 oil 
5 c u .  
5 O i l  

All Habitats 
805.3 0.00 91 701.9 0.01 8:) - - - 
573.7 0.00 89 570.3 0.00 90 - - - 
804.3 0.00 90 729.8 0.01 82 428.8 0.00 48 
712.7 0.01 89 757.0 0.01 8!3 324.7 0.01 44 
645.6 0.01 86 508.5 0.01 6!3 397.3 0.01 48 
581.1 0.02 81 707.3 0.01 7!3 365.6 0.02 44 
253.9 0.03 43 283.2 0.01 34 271.0 0.06 38 
332.4 0.08 45 287.4 0.02 40 353.0 0.02 39 

82.8 0.04 13 39.3 0.04 13 52.3 0.13 8 
63.7 0.06 14 29.6 0.00 !5 24.2 0.80 5 

112.3 0.00 29 123.4 0.00 30 - - - 84.1 0.00 28 83.7 0.00 2!3 - - - 

131.5 0.00 29 125.8 0.00 2!3 70.8 0.00 19 
89.8 0.00 27 99.9 0.00 2!3 48.9 0.00 20 

109.9 0.00 28 96.6 0.01 26 79.6 0.00 19 
87.2 0.00 27 88.7 0.01 2!5 76.0 0.00 21 

27.6 0.00 10 15.1 0.04 !5 63.3 0.07 18 
16.2 0.00 7 15.0 0.00 '7 72.8 0.03 15 
6.4 0.10 2 - - -- 8.7 1.3 2 

1.5 0.00 :L 4.8 0.52 2 

522.3 0.00 4 1  436.4 0.00 3!5 - - - 
331.6 0.00 37 312.7 0.00 313 - - - 
481.2 0.00 41 484.4 0.00 3!5 211.2 0.00 16 
432.9 0.01 37 506.8 0.00 313 152.4 0.00 15 
328.2 0.00 38 341.0 0.01 3:3 184.1 0.00 15 
348.2 0.01 35 502.1 0.01 3'7 197.1 0.00 15 

234.6 0.06 27 224.8 0.02 2!5 174.1 0.03 14 
141.4 0.01 21 184.0 0.01 2:2 33.3 0.00 8 

43.8 0.01 8 27.3 0.00 4 - - - 
75.3 0.04 12 28.4 0.05 6 23.9 0.00 3 

198.9 0.00 22 181.9 0.01 19 - - - 
233.3 0.00 22 145.4 0.04 113 168.7 0.00 12 
129.7 0.00 23 134.1 0.00 22 - - - 
148.4 0.00 23 124.5 0.02 2:2 101.4 0.0110 
230.1 0.02 21 78.7 0.04 l : L  137.1 0.06 12 
123.0 0.08 18 108.6 0.03 115 88.9 0.09 10 
84.9 0.12 12 84.1 0.00 '7 174.4 0.10 12 
81.6 0.17 11 47.5 0.05 13 106.2 0.01 10 
13.5 0.14 4 2.3 0.00 :L 15.5 0.47 3 
7.5 0.00 1 9.4 0.00 :L 23.6 0.00 3 

sheltered Rocky Habitats 

--I 

Textured Habitats 

Eqxsed Racky Habitats 

-I_- 

414.4 0.02 40 
300.1 0.02 40 
447.9 0.04 38 
381.7 0.02 40 
177.8 0.11 21 
313.6 0.04 33 

3.0 0.00 1 
74.1 0.01 9 

--- 
52.5 0.00 16 
61.3 0.00 16 
53.0 0.00 15 
62.8 0.00 16 
28.2 0.02 6 
33.7 0.02 11 
3.0 0.00 1 --- 

- -- - 
180.9 0.00 13 
162.2 0.01 15 

231.4 0.00 15 
183.6 0.00 12 

56.0 0.00 8 
197.7 0.02 14  

74.1 0.01 9 
--I 

--- 
181.0 0.07 11 

211.3 0.17 11 
76.6 0.06 9 

87.5 0.09 9 
93.7 0.32 7 
82.2 0.10 8 --- 
_I-- 
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Table E-150. Abundance (nunber/mz ) of the black prickleback 
XiDhiSter atroDurvureus found within each of the three habitats, 
and habitats combined at control and oiled site pairs sampled in 
Prince William Sound, Alaska during each of two visits in 1990 and 
1991. Each mean is for MVD 2, 3 and 4 combined and n = sample 
size. 

1990 1991 

Habitat Type n Visit 1 n Vilsit 2 n Visit 1 n Visit 2 

Habitats Ctl 96 0.009 88 10.014 49 0.026 40 0.050 
Combined Oil 89 0.022 89 '0.013 45 0.018 40 0.030 

Sheltered Ctl 27 0 . 0 0 0  29 '0.009 21 0.036 16 0.003 
Rocky Oil 29 0.000 29 '0.004 20 0.011 16 0.006 

Coarse 
Textured Oil 37 0.018 38 0.008 15 0.009 15 0.020 

Ctl 41 0.001 35 0.003 16 0.000 13 0.000 

Exposed Ctl 28 0.029 24 0.037 12 0.045 11 0.177 
Rocky Oil 23 0.057 22 0.035 10 0.045 9 0.088 
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Table E-151. Mean biomass (g/m2) of the black prickleback 
Xivhister atrovurvureus collected in Prince William Sound, Alaska 
at each site in 1990 for visits 1 and 2. The difference between 
the oil and control matched site is also given. SE = standard 
error of the mean. MVD 2, 3 and 4 were combined for these 
analysis. 

1990 visit :L 1990 Visit 2 

Site Type Mean Change SE Mean Change SE 

4825C Control 0.000 0.000 0.000 
1424 Oil 0.000 0.000 
453c 
453 

Control 0.000 0.000 0.000 

601C 
Oil 0.000 
Control 0.000 0.000 10.000 

0.000 

601 Oil 0.000 
598C Control 0.000 0.000 0.000 

0.000 

598 Oil 0.000 0.000 
1522C 
1522 Oil 0.000 0.000 

1383C 
1580 Oil 0.060 0 .  060 

Control 0.000 -0.060 0.000 

506C 
506 

Control 0.000 -0.420 0.000 
Oil 

1598C 
0.420 0.420 

1598 Oil 0.000 0.000 
Control 0.000 0.000 0.000 

846C 
846 oil 

Control 0.000 0.000 0.000 

1650C Control 0.000 0.000 10.000 
0.000 0.000 

1650 Oil 0.000 
1171C 

0.000 

1171 
Control 0.000 -0.050 0.000 
Oil 

1627C 
0.050 

Control 0.021 -0.134 10.021 
IO. 034 

Sheltered Rocky Sites 

Control 0.000 0.000 10.000 

Coarse Textured Sites 

1627 Oil 0 
Exposed Rock 

19c Control 0 
19 
4537c 

Oil 0 

979 
Control 0 
Oil 

1642C 
0 

833 Oil 
Control 0 

0 

.Y 
155 0.098 
Sites 

000 
189 0.189 10.188 

IO. 000 
000 -0.112 0.000 
112 IO. 098 
359 0.358 (0.153 
001 IO. 001 

1642C 
232 

Control 0.359 0.359 10.153 
Oil 

2937C 
0.000 IO. 000 

3 05 
Control 0.000 -0.434 10.000 
Oil 0.434 IO. 350 

2397C 
208/209 Oil 

Control 0.000 0.000 10.000 
0.000 0.000 

Sheltered Estuary Sites 

0.000 
0.000 
0.022 - 
0.041 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.000 
0.000 

.0.020 0.014 
0.041 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 -0.006 0.000 
0.006 
0.000 -0.170 0.000 

0.006 

0.170 0.170 
0.000 0.000 0.000 
0.000 
0.000 0.000 0.000 

0.000 

0.000 0.000 
0.000 -0.052 0.000 
0.052 0.044 
0.000 -0.028 0.000 
0.028 0.018 
0.065 0.063 0.041 
0.002 0.002 

0.550 
0.063 
0.000 
0.101 
0.000 
0.000 
0.000 
0.086 
0.000 
0.103 

0.487 0.312 
0.063 

-0.101 0.000 
0.046 

0.000 0.000 
0.000 

-0.086 0.000 
0.081 

-0.103 0.000 
0.103 

0.000 0.000 0.000 
0.000 0.000 

161 



Table E-152. Mean biomass (g/m* ) of the black prickleback 
Xivhister atroDurvureus collected in Prince William Sound, Alaska 

the oil and control matched site is also given. SE = standard 
at each site in 1991 for visit.s 1 and 2. The difference between 

error of the mean. MVD 2, 3 and 4 were combined for these 
analysis. 

Visit 1 Visit 2 

Site Type Mean Change SE Mean Change SE 

4825C 
1424 

Control 0.000 0.000 
oil 0.000 

453c Control 1.663 1.065 
453 Oil 
601C 

0.598 
Control 0.000 0.000 

601 Oil 
598C 

0.000 

598 
Control 0.000 0.000 

1522C 
Oil 0.000 
Control 0.000 0.000 

1522 Oil 0.000 

Sheltered Rocky Sites 

506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 

Coarse Textured Sites 
Control 0.000 -0.169 
Oil 0.169 
Control 0.000 0.000 
Oil 0.000 
Control 0.000 0.000 
O i l  0.000 
Control 0.000 0.000 
Oil 0.000 

'0.000 
0.000 
1.641 
0.472 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.169 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

19c 
19 

Control 0.782 0.782 0.298 
oil 0.000 0.000 

4537c 
979 

Control 0.292 -0.628 0.172 
Oil 

1642C 
0.920 0.706 

833 
Control 0.041 0.041 0.041 
oil 0.000 0.000 

Exposed Rocky Sites 

Sheltered Estuary Sites 
2397C Control 0.000 0.000 0.000 
208/209 Oil 0.000 0.000 

0.000 
0.000 
0.002 
0.233 
0.000 
0.000 
0.000 
0.000 ----- ----- 

0.000 
0.924 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.000 
0.000 

-0.231 0.002 
0.233 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

-0.924 0.000 
0.473 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

1.874 -0.108 1.144 
1.982 
0.027 -0.347 0.025 

1.098 

0.374 0.136 
1.556 1.552 1.453 
0.004 0.004 

0.000 0.000 0.000 
0.000 0.000 
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Table E-153. 1990 visit 1 Xidster 
-led. Average weight (G.) of fish. per square meter, m m h r  of square meters 

a- biacass (s/m’) for each MVD 

(W ) am3 -le s ize  (n) . W first of each site pa i r  is the cantrol site. 

1 2 3 4 5 
S i t e  
pair G. W n G. W n G. W n  G. W n G. W n 

sheltard Racky Habitat 
4825C 0.00 21.0 6 0.00 
1424 
453c 

0.00 14.6 6 0.00 
0.00 20.4 6 0.00 

453 0.00 22.6 6 0.00 
601C 0.00 16.5 6 0.00 
601 0.00 14.3 6 0.00 
598C 0.00 16.2 6 0.00 
598 0.00 27.1 6 0.00 
1522C 0.00 10.1 4 0.00 
1522 0.00 33.7 5 0.00 

17.9 5 0.00 
20.8 6 0.00 
16.6 6 0.00 
27.8 6 0.00 
16.9 6 0.00 
33.8 6 0.00 
15.6 6 0.00 

22.8 4 0.00 
18.1 6 0.00 

31.1 5 0.00 

12.0 5 0.00 
21.1 6 0.00 
23.5 6 0.00 
23.5 6 0.00 
13.9 6 0.00 
38.2 6 0.00 
21.3 6 0.00 
21.7 6 0.00 
16.6 4 0.00 
5.4 4 0.00 

0.3 1 0.00 
10.7 4 0.00 
20.0 5 0.37 
0.9 1 0.00 
0.0 0 0.00 

7.2 4 0.00 
3.2 1 0.00 

0.0 0 0.00 
1.5 1 0.00 

0.0 0 0.00 

Coarse Textured Habitat 
1383C 0.00 51.4 6 0.00 61.6 6 0.00 49.4 6 0.00 47.6 5 0.00 
1580 
506C 

0.00 39.1 6 0.00 54.3 6 0.00 61.7 6 0.34 50.8 5 0.00 
0.00 27.0 6 0.00 32.6 6 0.00 17.4 5 0.00 6.8 3 0.00 

506 0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 0.98 12.3 2 0.00 
1598C 0.00 34.7 5 0.00 48.0 5 0.00 7.2 3 0.00 0.0 0 0.00 
1598 
846C 

0.00 40.0 5 0.00 80.3 5 0.00 52.0 5 0.00 25.2 5 0.00 

846 
0.00 270.7 6 0.00 189.1 6 0.00 129.8 6 0.00 3.5 1 0.00 

165CC 0.00 56.8 6 0.00 51.3 6 0.00 44.7 6 0.00 7.6 3 0.00 
0.00 104.8 6 0.00 117.1 6 0.00 52.6 4 0.00 42.3 2 0.00 

1650 0.00 50.0 6 0.00 60.0 6 0.00 56.4 6 0.01 38.8 4 0.41 
1171C 0.00 45.5 6 0.00 58.3 6 0.00 36.8 6 0.00 25.9 3 0.52 
1171 
1627C 0.00 36.2 6 0.00 40.4 6 0.00 42.9 6 0.05 50.1 6 0.00 

0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.17 45.5 5 0.00 

1627 0.00 43.7 6 0.12 52.9 6 0.13 63.5 6 0.16 19.8 4 0.00 

Racky Habitat 
19C 0.00 21.1 6 0.00 30.2 6 0.33 47.9 6 0.30 15.0 3 0.00 

4537C 0.00 152.0 6 0.00 157.2 6 0.00 132.4 5 0.00 33.7 1 0.00 
19 0.00 32.1 6 0.00 36.9 6 0.00 12.0 2 0.00 0.0 0 0.00 

979 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 1.72 29.2 5 0.39 

0.00 64.5 6 0.00 66.6 6 0.17 66.6 6 0.15 47.0 5 0.00 

833 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 1.72 29.2 5 0.39 

0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 0.01 16.9 2 0.00 

232 0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 0.00 0.0 0 0.00 
2937C 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 0.00 
305 0.00 20.2 6 0.00 22.4 6 0.38 29.8 6 1.53 17.7 4 0.00 

sheltered Estuary Habitat 
2397C 0.00 121.6 6 0.00 154.0 6 0.00 64.1 3 0.00 12.3 1 0.00 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 0.00 0.0 0 0.00 

0.0 0 
0.0 0 
4.7 1 
0.0 0 
0.0 0 
0.0 0 
1.7 1 
0.0 0 
0.0 0 
0.0 0 

25.9 3 
15.3 2 
0.0 0 
0.0 0 
0.0 0 
2.2 1 

12.8 2 
0.0 0 

27.4 4 
0.0 0 

11.5 2 
10.8 1 
6.4 3 
6.9 2 

0.0 0 
0.0 0 
0.0 0 
7.5 1 
10.6 3 
0.0 0 
10.6 3 
0.0 0 
2.9 1 
0.0 0 

0.0 0 
0.0 0 
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Table E - W .  1990 visit 2 firhister bianass (m ) for each MVD 
sampled. Average weight (G.) of fisb. per square meter, mms3er of square nrsters 
(W ) and -le s i z e  (n) . Ihe first of each site pair is the ccprtrol site. 

1 2 3 4 5 
S i t e  
F a i r  G. W n G. W n G. W n  G. W n G. W n 

sheltered Rcky Habitat 
48252 0.00 10.0 6 0.00 
1424 
453c 

0.00 26.2 6 0.00 
0.00 19.4 6 0.00 

453 0.00 22.0 6 0.00 
601C 0.00 19.5 6 0.00 
601 0.00 20.8 6 0.00 
598C 0.00 18.5 6 0.00 
598 0.00 21.8 6 0.00 
1522C 0.00 16.4 5 0.00 
1522 0.00 32.6 6 0.00 

16.5 6 0.00 

24.0 6 0.01 
13.8 5 0.00 

21.0 6 0.07 
13.8 6 0.00 

21.3 6 0.00 
32.9 6 0.00 

21.8 6 0.00 
24.4 5 0.00 
36.2 6 0.00 

12.8 5 0.00 
9.8 3 0.00 
22.8 6 0.08 
24.6 6 0.00 
13.2 4 0.00 
24.1 5 0.00 
18.2 5 0.00 

21.7 5 0.00 
19.9 6 0.00 

18.1 6 0.00 

0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 
9.4 3 0.00 0.0 0 
0.0 0 0.00 0.0 0 
2.3 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 

4.2 3 0.00 0.0 0 
3.4 1 0.00 0.0 0 

10.9 4 0.00 1.5 1 
0.0 0 0.00 0.0 0 

Coarse Textwed Habitat 
1383C 0.00 48.5 6 0.00 59.2 6 0.00 42.4 5 0.00 54.4 5 0.00 25.5 3 
1580 0.00 52.0 6 0.00 68.5 6 0.00 66.1 6 0.03 34.9 4 0.00 0.0 0 
506C 0.00 24.0 6 0.00 25.7 6 0.00 16.9 6 0.00 2.6 1 0.00 0.0 0 
506 0.00 18.5 3 0.00 17.8 3 0.00 26.1 2 1.40 5.9 1 0.00 0.0 0 
1598C 0.00 33.0 5 0.00 46.9 5 0.00 49.2 5 0.01 47.7 5 0.00 0.0 0 

846C 
1598 0.00 37.2 5 0.00 71.6 5 0.00 54.3 5 0.00 30.5 4 0.00 13.9 3 

846 
0.00 238.6 6 0.00 223.6 6 0.00 137.5 6 0.00 10.6 3 0.00 0.0 0 

165OC 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 
0.00 81.3 6 0.00 121.7 6 0.00 171.7 6 0.00 72.6 4 0.00 0.0 0 

1650 0.00 50.7 6 0.00 55.2 6 0.07 58.5 6 0.08 46.5 6 0.00 8.7 2 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.00 47.0 5 0.00 1.8 1 
1171 0.00 39.3 6 0.00 84.8 6 0.07 59.2 6 0.00 19.2 3 1.07 5.8 1 

1627 
1627C 0.00 46.5 6 0.00 71.5 6 0.17 44.5 5 0.15 21.7 3 0.00 0.0 0 

0.00 33.8 6 0.00 87.2 6 0.00 66.3 6 0.02 15.3 3 0.00 0.0 0 

19c 
19 

0.11 31.5 5 0.50 

4537C 0.00 117.9 6 0.00 
0.00 25.8 5 0.00 

979 
1642C 0.00 23.8 6 0.00 

0.00 59.3 6 0.12 

833 
1642C 0.00 23.8 6 0.00 

0.00 14.4 3 0.00 

232 0.00 8.5 2 0.14 
2937C 0.00 8.8 2 0.00 
305 0.00 26.2 6 0.00 

Rcky Sites 
35.6 5 0.48 
20.3 5 0.16 
71.3 5 0.00 
66.8 6 0.05 
30.0 6 0.00 
10.7 3 0.00 
30.0 6 0.00 
5.8 2 0.12 

20.9 6 0.00 
8.4 2 0.00 

20.9 3 0.00 8.9 2 0.00 0.0 0 
26.1 3 0.00 5.5 1 0.00 0.0 0 
28.3 2 0.00 50.4 1 0.00 0.0 0 

22.0 5 0.00 20.0 3 0.00 2.3 1 
31.2 4 0.00 19.1 2 0.00 9.4 1 

7.0 2 0.00 0.0 0 0.00 0.0 0 
22.0 5 0.00 20.0 3 0.00 2.3 1 
22.1 2 0.00 7.4 2 0.00 0.0 0 

22.3 5 0.63 15.5 3 0.00 0.0 0 
7.5 1 0.00 4.9 1 0.00 0.0 0 

sheltered Estuary S i t e s  
2397 
208/209 0.00 56.1 4 0.00 112.4 4 0.00 148.3 4 0.00 38.5 1 0.00 0.0 0 

0.00 131.4 6 0.00 267.8 6 0.00 77.3 3 0.00 0.0 0 0.00 0.0 0 
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Table E-155. 1991 visit 1 XiDhister atraunureus biomass (g/W ) for ~ a c h  MVD 
sanpld. Av- weight (G. )  of fish per square meter, number of square meters 
(W ) ard sanple size (n) . !the first of each site pair is the contzol site. 

1 2 3 4 5 

Si te  G. K n G. W n G. W n  G. K n G. K n 

sheltered Rxky Habitat 
4825C 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

11.5 4 0.00 
8.1 4 0.00 

12.8 4 0.00 
7.9 4 0.00 

24.9 4 0.00 
6.6 4 0.00 

16.8 5 0.00 
12.5 4 0.00 

12.5 3 0.00 
6.0 3 0.00 

10.7 4 0.00 2.5 2 0.00 
14.7 4 0.00 14.9 4 0.00 
10.7 4 2.92 22.5 4 0.01 
21.1 4 1.44 31.6 4 0.01 
10.4 4 0.00 8.4 4 0.00 
16.5 4 0.00 0.0 0 0.00 
20.6 5 0.00 20.5 5 0.00 

23.5 4 0.00 9.4 3 0.00 
13.1 4 0.00 12.4 3 0.00 

14.3 3 0.00 13.9 4 0.00 

Textured Habitat 
506C 
506 

0.00 0.0 0 0.00 16.5 4 0.00 12.2 3 0.00 

l598C 0.00 0.0 0 0.00 31.4 4 0.00 25.5 4 0.00 
0.00 0.0 0 0.00 13.2 3 0.00 17.2 3 0.50 

846C 
1598 0.00 0.0 0 0.00 42.0 4 0.00 45.7 4 0.00 

0.00 0.0 0 0.00 129.3 4 0.00 109.8 4 0.00 
846 0.00 0.0 0 0.00 60.7 4 0.00 88.3 4 0.00 
165W 0.00 0.0 0 0.00 34.0 4 0.00 36.5 4 0.00 
1650 0.00 0.0 0 0.00 36.5 4 0.00 45.9 4 0.00 

10.7 3 0.00 
1.8 2 0.00 

40.8 4 0.00 
0.0 0 0.00 

82.3 3 0.00 
9.1 2 0.00 

22.5 4 0.00 
40.3 4 0.00 

19c 0.00 0.0 0 0.00 31.0 4 1.00 31.4 4 1.82 29.1 4 2.83 

4537C 0.00 0.0 0 0.00 120.9 4 0.89 82.5 4 0.15 130.2 4 0.00 
19 0.00 0.0 0 0.00 30.0 3 0.00 13.5 3 0.00 24.0 3 0.00 

979 
1642C 0.00 0.0 0 0.00 16.8 4 0.00 23.2 4 0.14 15.1 4 0.00 

0.00 0.0 0 0.05 49.6 4 1.69 54.9 4 0.77 56.0 4 0.00 

833 0.00 0.0 0 0.00 21.9 3 0.00 20.5 3 0.00 26.1 3 0.00 

Racky Habitat 

shel- Estuazy Habitat 
2397C 0.00 0.0 0 0.00 114.3 4 0.00 92.4 4 0.00 0.0 0 0.00 
208/209 0.00 0.0 0 0.00 33.3 2 0.00 33.0 2 0.00 47.2 2 0.00 

0.0 0 
0.0 0 
8.8 2 
2.8 1 
0.0 0 
0.0 0 
0.0 0 
1.9 1 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

23.9 3 
0.0 0 

15.5 3 
7.2 1 

10.6 1 
0.0 0 

0.0 0 
5.9 1 

0.0 0 
0.0 0 
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Table E-156. 1991 vis i t  2 firbister. a- 
visited. Average weight (G.) of fish. per square meter, rams3er of square meters 

bianass (g/m' ) a t  ea& MVD 

(R ) and -le s i z e  (n) . The first of each site pair is the -1 site. 

1 2 3 4 5 
Si te  
Pair G. R n G. R n G. R n  G. R n G. W n 

sheltered Rocky Habitat 
4825C 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

12.4 4 0.00 
14.9 4 0.00 
11.7 4 0.00 
16.7 4 0.00 
13.2 4 0.00 
16.7 4 0.00 
15.1 4 0.00 
12.9 4 0.00 
0.0 0 0.00 
0.0 0 0.00 

11.2 4 0.00 
12.3 4 0.00 
14.5 4 0.01 
17.0 4 0.71 

17.5 4 0.00 
9.3 3 0.00 

18.1 4 0.00 
16.0 4 0.00 
0.0 0 0.00 
0.0 0 0.00 

0.0 0 0.00 0.0 0 
11.0 4 0.00 0.0 0 
20.1 4 0.00 3.0 1 
16.5 4 0.00 0.0 0 
0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 
8.0 2 0.00 0.0 0 
6.2 3 0.00 0.0 0 
0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 

506C 
506 
1598C 
1598 
846C 
846 
165GC 
1650 

coarse Textured Habitat 

0.00 0.0 0 0.76 17.9 3 0.00 14.5 3 1.59 11.7 2 0.00 
0.00 0.0 0 0.00 12.6 3 0.00 14.2 3 0.00 2.0 1 0.00 

0.00 0.0 0 0.00 31.4 4 0.00 21.8 3 0.00 32.3 4 0.00 
0.00 0.0 0 0.00 45.1 4 0.00 57.9 4 0.00 42.7 4 0.00 
0.00 0.0 0 0.00 119.8 4 0.00 119.2 4 0.00 12.0 1 0.00 
0.00 0.0 0 0.00 66.5 4 0.00 114.3 4 0.00 103.8 4 0.00 
0.00 0.0 0 0.00 17.2 2 0.00 28.3 2 0.00 9.6 2 0.00 
0.00 0.0 0 0.00 32.7 4 0.00 44.7 4 0.00 39.5 4 0.02 

0.0 0 
0.0 0 

15.4 3 
0.0 0 

35.4 2 
0.0 0 

23.3 4 
0.0 0 

19C 
19 

0.00 0.0 0 1.02 30.4 3 1.61 22.2 3 4.38 12.0 2 0.00 0.0 0 

4537C 0.00 0.0 0 0.00 134.4 4 0.01 166.8 4 0.06 80.1 4 0.00 0.0 0 
0.00 0.0 0 0.00 10.3 2 1.17 13.4 2 4.01 14.3 2 0.00 0.0 0 

979 
1642C 0.00 0.0 0 0.00 16.2 4 2.04 22.3 4 2.57 1.5 1 0.00 0.0 0 

0.00 0.0 0 0.79 44.7 4 0.17 51.6 4 0.21 52.8 4 0.00 0.0 0 

833 0.00 0.0 0 0.00 21.6 3 0.01 22.4 3 0.00 15.0 2 0.00 0.0 0 

E q x s a 3  Rocky Habitat 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.00 49.0 2 0.00 54.5 2 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.7 2 0.00 32.5 2 0.00 35.7 2 0.00 0.0 0 
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Table E-157. B i a n a s s  (g/@ ) for mister atraunxlreus at  each of 3 habitats, 
and habitats mined for each MVD. 

1990 1991 

V i s i t  1 V i s i t  2 V i s i t  1 V i s i t  2 

MVD Sqm W ~ N  Sqm W N  Sqm W N  W W N  

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

ctl 
O i l  
cu 
O i l  
ctl 
oil  
cu 
Oil 
c t l  
O i l  

cu 
O i l  
cu 
Oil 
c t l  
O i l  
cu 
O i l  
cu 
O i l  

cu 
O i l  
cu 
oil 
ctl 
O i l  
cu 
O i l  
ctl 
O i l  

cu 
O i l  
ctl 
Oil 
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

All Habitats 
805.3 0.00 91 701.9 0.01 83 - - - 
573.7 0.00 89 570.3 0.00 90 __ - - 
804.3 0.00 90 729.8 0.03 82 428.8 0.00 48 
712.7 0.01 89 757.0 0.01 89 324.7 0.01 44 
645.6 0.02 86 508.5 0.03 69 397.3 0.15 48 
581.1 0.05 81 707.3 0.02 79 365.6 0.15 44 
253.9 0.22 43 283.2 0.01 34 271.0 0.52 38 
332.4 0.26 45 287.4 0.09 40 353.0 0.26 39 
63.7 0.18 14 29.6 0.00 !5 24.2 6.46 5 
82.8 0.12 13 39.3 0.13 13 52.3 1.79 8 

Sheltered Rocky Habitab 

112.3 0.00 29 123.4 0.00 30 - - - 84.1 0.00 28 83.7 0.00 29 - - - 

131.5 0.00 29 125.8 0.00 29 70.8 0.00 19 
89.8 0.00 27 99.9 0.00 29 48.9 0.00 20 

109.9 0.00 28 96.6 0.01 26 79.6 0.00 19 
87.2 0.00 27 88.7 0.01 2!5 76.0 0.00 21 

27.6 0.00 10 15.1 0.04 !5 63.3 0.64 18 
16.2 0.00 7 15.0 0.00 :7 72.8 0.38 15 
6.4 0.18 2 - - -- 8.7 11.9 2 

1.5 0.00 :L 4.8 7.17 2 --- 
Coarse Textwed Habitats 

522.3 0.00 41 436.4 0.00 3!5 - - - 
331.6 0.00 37 312.7 0.00 313 - - - 
481.2 0.00 41 484.4 0.00 3!5 211.2 0.00 16 
432.9 0.01 37 506.8 0.00 313 152.4 0.00 15 
328.2 0.00 38 341.0 0.02 33 184.1 0.00 15 
348.2 0.02 35 502.1 0.02 3’7 197.1 0.00 15 

234.6 0.19 27 224.8 0.08 2!5 174.1 0.10 14 
141.4 0.01 21 184.0 0.02 22 33.3 0.00 8 

43.8 0.12 8 27.3 0.00 4 - - - 
75.3 0.13 12 28.4 0.17 6 23.9 0.00 3 

198.9 0.00 22 181.9 0.02 19 - - - 
129.7 0.00 23 134.1 0.00 22 - - - 
233.3 0.00 22 145.4 0.13 113 168.7 0.00 12 

230.1 0.09 21 78.7 0.13 111 137.1 0.63 12 
148.4 0.00 23 124.5 0.04 22 101.4 0.02 10 

123.0 0.18 18 108.6 0.05 16 88.9 0.67 10 
84.9 0.79 12 84.1 0.00 ‘7 174.4 0.70 12 
81.6 0.62 11 47.5 0.23 13 106.2 0.30 10 
13.5 0.29 4 2.3 0.00 :L 15.5 2.83 3 
7.5 0.00 1 9.4 0.00 :L 23.6 0.00 3 

Eqxsed Rocky Habitats 

-I_- 

414.4 0.07 40 
300.1 0.13 40 
447.9 0.34 38 
381.7 0.07 40 
177.8 0.55 21 
313.6 0.45 33 
3.0 0.00 1 
74.1 0.01 9 

--- 
52.5 0.00 16 
61.3 0.00 16 
53.0 0.00 15 
62.8 0.00 16 
28.2 0.01 6 
33.7 0.25 11 
3.0 0.00 1 
--I 

-I_- 

180.9 0.00 13 
162.2 0.15 15 

231.4 0.00 15 
183.6 0.00 12 

56.0 0.00 8 
197.7 0.22 14 

74.1 0.01 9 
I_-- 

-I_- 

181.0 0.27 11 

211.3 1.18 11 
76.6 0.34 9 

87.5 0.33 9 
93.7 1.65 7 
82.2 1.11 8 --- --- 
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Table E-158. B i a n a s s  ( g , M  ) of the black prickleback Xi- 
fand w i t h i n  each of the three habitats, and habitats canbined at control and 

a- 

visits in 1990 and 1991. Each man is for m 2, 3 and 4 dined and n = sanple 
oiled site pairs sampled in prince William %urd, Alaska during each of tm 

size. 

1990 1991 

Witat 'Type n V i s i t  1 n V i s i t  2 n V i s i t  1 n V i s i t  2 

27 
29 

41 
37 

28 
23 

96 
89 

0.0000 
0.0000 

0.0031 
0.0657 

0.1941 
0.1425 

0.0579 
0.0641 

29 
29 

35 
38 

24 
22 

aa 
89 

0.0044 
0.0085 

0.0112 
0.0273 

0.1146 
0.0779 

0.0372 
0.0337 

21 
20 

16 
15 

l2 
10 

49 
45 

0.3167 
0.1195 

0.0000 
0.0337 

0.3715 
0.3680 

0.2267 
0.1461 

16 
16 

13 
15 

11 
9 

40 
40 

0.0004 
0.0582 

0.0000 
0.1848 

1.0867 
0.6078 

0.2990 
0.2294 

168 



Table E-159. The number of t,otal MVD's at each of three meter 
vertical drops and the oveicall percent in which Xiuhister 
atrouurrmreus was found during two visits each in 1990 and 1991. 
The probability value (p) is from the Wilcoxon test. 

Control Oiled Wilcoxon 
Year Visit MVD Total % Total % P 

90 1 2 
90 1 

90 0.0 
3 

89 1.1 0.153 

90 1 
86 1.2 81 8.6 

4 43 14.0 46 26.1 0.012* 
0.097 

90 2 2 82 2.4 
90 2 3 

89 4.5 
69 7.3 

0.138 

90 
79 10.1 

2 4 34 8.8 41 14.6 0.072 
0.250 

91 1 
91 1 

2 49 0.0 45 4.4 0.158 
3 

91 
48 6.3 45 4.4 

1 4 38 18.4 39 12.8 0.340 
0.500 

91 2 2 40 2.5 
91 2 3 38 10.5 

40 12.5 0.207 
40 12.5 

91 2 4 21 19.0 33 15.2 0.500 
0.055 

Table E-160. The ram33er of MVD's that fiuhister a- 
in out of the total possible m&er of MVD's ( T U ) ,  and the percent (%) of m's 

was f a u d  (Fhd) 

that fiuhister a- was in fior the 3 habitat types, and all 3 ccmbined. 
visvisit 

1990 2 1 
1990 3 1 8 167 4.8 

1 179 0.6 0 45 0.0 1 78 1.3 0 56 0.0 
7 :39 17.9 

1990 4 1 18 89 20.2 11 Z23 47.8 
1 73 1.4 
7 48 14.6 

0 55 0.0 
0 18 0.0 

1990 2 2 
1990 3 2 

6 171 3.5 6 40 15.0 
13 148 8.8 

0 73 0.0 
7 27 25.9 4 70 5.7 

0 58 0.0 

1990 4 2 
2 51 3.9 

9 75 12.0 1 115 6.7 7 48 14.6 1 12 8.3 
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Table E-161. T h e  nunbez- of MVD's that Xifister a- 
in cut of the total possible - of WD's that Xiahister 

was fand  (W) 

faurd in ( T u ) ,  the percent (%) of MVD'S that contained 
atraxlrweus 

fish for the 3 
habitat types, and all 3 CCnJsined. 

was 

Overall -m 
Oil CWlt?X.l O i l  antrol 

- 

Y e a r M V D  mTU % FhdTU !b mTU % F h d T u  % 

1990 2 
1990 3 

5 178 2.8 2 172 11.2 
l5 160 9.4 6 155 3.9 10 34 29.4 

4 45 8.9 2 40 5.0 

1990 4 18 87 20.7 9 77 111.7 7 19 36.8 5 19 26.3 
4 32 12.5 

1991 2 7 85 8.2 1 89 :1.1 6 19 31.6 1 23 4.4 
1991 3 
1991 4 

7 85 8.2 7 86 13.1 7 19 36.8 
10 72 13.9 11 59 113.6 

7 23 30.4 
4 18 22.2 8 19 42.1 

- 

CoarseTeXtured Sheltered- 
- 

1990 2 
1990 3 

1 75 1.3 0 76 0.0 
4 72 5.6 1 71  l .4 

0 58 0.0 0 56 0.0 
1 54 1.9 

1990 4 11 53 20.8 3 43 '7.0 0 15 0.0 1 15 6.7 
1 52 1.9 

1991 2 
1991 3 

1 30 3.3 0 29 0.0  0 36 0.0 0 37 0.0 

1991 4 
0 30 0.0 
2 28 7.1 

0 27 0.0 0 36 0.0 
0 16 0.0 4 26 15.4 

0 36 0.0 
3 24 12.5 

Table E-162. The rams3er of MVD's that Xifister a- 
in cut of the tcrtal possible m m b r  of MVD's (TU), d the percent (%) of MVD's 

was fand  (Fhd) 

that contained xi* Cmbined. atraxlrrung for the 3 habitat types and habitats 

1990 2 7 350 2.0 6 85 '7.1 1 151 0.7 0 114 0.0 
1990 3 
1990 4 

21 315 6.7 14 66 2l.2 
27 164 16.5 12 38 311.6 14 96 14.6 

5 143 3.5 2 106 1.9 
1 30 3.3 

1991 2 
1991 3 

8 174 4.6 7 42 16.7 1 59 1.7 0 73 0.0 

1991 4 
14 171 8.2 14 42 33.3 
21 131 16.0 12 37 32.4 

0 57 0.0 
2 44 4.6 

0 72 0.0 
7 50 14.0 
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Table E-163. Ihe nunber of MVD’s that Xi- 
in crut of the tatal possible lnmJser o:E MVD‘s ( T t l )  , and the percMt (%) of MVD’S 

a- w a s  f& (Fnd) 

that Xi- a- was in for the 3 habitat types, axl all 3 habitats cmbined. vis = visit. 

cbarselkxtunfi --m 
O i l  COnlZOl O i l  CCd2-d 

Yearmvis  mdTU % mn;l % mTU % -TU % 

1990 2 1 1 37 2.7 0 41 0.0 0 29 0.0 
1990 3 1 1 35 2.9 

0 27 0.0 

1990 4 1 6 27 22.2 
0 138 0.0 0 28 0.0 
1 21 4.8 

0 27 0.0 
0 8 0.0 0 10 0.0 

1990 2 2 
1990 3 2 

0 38 0.0 0 :35 0.0 0 29 0.0 0 29 0.0 

1990 4 2 5 26 19.2 
3 37 8.1 

2 22 9.1 
1 :33 3.0 1 26 3.9 1 25 4.0 

0 7 0.0 1 5 20.0 

1991 2 1 
1991 3 1 

0 15 0.0 0 116 0.0 
0 15 0.0 0 15 0.0 

0 20 0.0 0 21 0.0 
0 20 0.0 

1991 4 1 1 14 7.1 0 8 0.0 3 15 20.0 2 18 11.1 
0 21 0.0 

1991 2 2 
1991 3 2 

1 15 6.7 0 :L3 0.0 
0 15 0.0 0 :12 0.0 

0 16 0.0 0 16 0.0 

1991 4 2 
0 16 0.0 

1 14 7.1 0 8 0.0 1 11 9.1 
0 15 0.0 
1 6 16.7 

drerdll 

1990 2 1 1 89 1.1 0 23 0.0 0 22 0.0 
1990 3 1 

0 !30 0.0 
7 81 8.6 1 136 1.2 

1990 4 1 
6 18 33.3 

12 46 26.1 
1 21 4.8 

6 43 14.0 6 11 54.5 5 12 41.7 

1990 2 2 4 89 4.5 2 132 2.4 4 22 18.2 2 18 11.1 
1990 3 2 8 79 10.1 5 69 7.3 
1990 4 2 

4 16 25.0 
6 41 14.6 3 :34 8.8 1 8 12.5 

3 11 27.3 
0 7 0.0 

1991 2 1 2 45 4.4 0 49 0. 
1991 3 1 

2 10 20.0 
2. 45 4.4 3 48 6.3 

0 12 0.0 

1991 4 1 5 39 12.8 7 138 18.4 1 10 10.0 
2 10 20.0 3 12 25.0 

5 12 41.7 

1991 2 2 5 40 12.5 1 40 2.5 4 9 44.4 
1991 3 2 

1 11 9.1 

1991 4 2 
5 40 12.5 4 :38 10.5 5 9 55.6 
5 33 15.2 4 :21 19.0 3 8 37.5 3 7 42.9 

4 11 36.4 
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Table E-164. Wilcoxon matched-pairs test on abundance (number/m2 ) 
for Xivhister atrovumureus for sites sampled both years (n=11). 

Sample 
Year visit Habitat size p(Va1ue) 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1992 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

1 
2 
1 
2 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

Both Year Sites 
Both Year Sites 
Both Year Sites 
Both Year Sites 

0 0.500 
1 0.158 
1 0.158 
1 0.158 

1 
2 

0.158 
0.327 

1 0.158 
1 0.158 

3 0.500 
2 0.327 
3 0.297 
3 0.142 

4 0.357 
5 0.343 
5 0.250 
5 0.343 

Table E-165. Wilcoxon matched-pairs test on biomass (g /m')  for 
Xivhister atrovurvureus for si,tes sampled both years (n=11). 

Year visit Habitat Siz'e p(Va1ue) 
Sample 

1990 1 Sheltered Rocky 0 
1990 2 Sheltered Rocky 1 
1991 1 Sheltered Rocky 1 

0.158 

1991 2 Sheltered Rocky 1 
0.158 
0.158 

1990 1 Coarse Textured 1 0.158 
1990 2 Coarse Textured 2 0.327 
1991 1 Coarse Textured 1 0.158 
1992 1 Coarse Textured 1 0.158 

1990 1 Exposed Rocky 3 0.142 
1990 2 Exposed Rocky 2 0.327 
1991 1 Exposed Rocky 3 0.297 
1991 2 Exposed Rocky 3 0.500 

1990 1 Both Year Sites 4 0.500 
1990 2 Both Year Sites 5 0.343 
1991 1 Both Year Sites 5 0.250 
1991 2 Both Year Sites 5 0.250 
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Table E-166. Wilcoxon matched-,pairs test on abundance (number/m2 ) 
for Xivhister atrovurvureus fox all sites sampled. 

Samp:le 
Year Visit Habitat Size p(va1ue) 

1990 
1990 
1991 
1991 

1990 

1991 
1990 

1992 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

1 
2 
1 
2 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

All Sites 
All Sites 
All Sites 
All Sites 

0 
1 
1 

0.158 

1 
0.158 
0.158 

5 0.022* 
6 
1 

0.124 

1 
0.158 
0.158 

5 
4 

0.343 
0.358 

3 
3 

0.197 
0.142 

10 
11 

0.101 

5 
0.212 

5 
0.250 
0.343 

Table E-167. Wilcoxon matched-pairs test on biomass (g/m2 ) for 
XiDhiSter atroDurDureus for al:l sites sampled. 

Year visit Habitat Size p(Va1ue) 
Samp:le 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1990 

1991 
1990 

1991 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

1 
2 
1 
2 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

All Sites 
All Sites 
All Sites 
All Sites 

0 
1 
1 

0.158 

1 
0.158 
0.158 

5 0.022* 
6 
1 

0.172 

1 
0.158 
0.158 

5 
4 

0.343 
0.358 

3 
3 

0.297 
0.500 

10 
11 

0.254 
0.091 

5 
5 0.250 

0.250 

173 



Table E-168. Wilcoxcm matched pairs test on Xichister 
(ramJw/m') for each m at  each of 3 habitats and habitats caobined during 2 

alxmmwms- 

visits each in 1990 and 1991. 

Year visit Habitat m N W i l a o r i a n  

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

1 
0 
1 
0 

4 
3 
1 
0 

10 
5 
5 
0 

3 
3 
0 
0 

7 
3 
3 
1 

7 
1 
5 
1 

0.158 

0.158 

0.232 
0.297 
0.158 

0.254 
0.343 
0.021* 

0.500 
0.500 

0.250 
0.297 
0.297 
0.158 

0.118 
0.1% 
0.069 
0.158 
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91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

1 

0 
1 

0 

2 
2 
0 
0 

5 
3 
1 
1 

3 
2 
1 
0 

3 
3 
0 
0 

5 
3 
1 
1 

0.158 
0.158 

0.327 
0.327 

0.172 
0.142 
0.158 
0.158 

0.500 
0.327 
0.158 

0.142 
0.142 

0.343 
0.142 
0.158 
0.158 
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Table E-169. Wilcoxon matched pairs test on XiDhister 
atroDurDureus biomass (g/ml) over each MVD at each of 3 habitats 
and all habitats combined during each of 2 visits in 1990 and 1991. 

Year Visit Habitat MVD N wilcoxian 
~~~ ~ 

90 
90 

1 

90 
1 

90 
1 
1 

90 
90 

1 

90 
1 

90 
1 
1 

90 
90 

1 

90 
1 

90 
1 
1 

90 
90 

2 

90 
2 

90 
2 
2 

90 
90 

2 

90 
2 
2 

90 2 

90 
90 

2 

90 
2 
2 

90 2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

1 
0 
1 
0 

4 
3 

0 
1 

10 
5 
5 
0 

3 
3 
0 
0 

7 
3 
3 
1 

7 
1 
5 
1 

0.158 

0.158 

0.232 
0.297 
0.158 

0.361 
0.172 
0.022* 

0.500 
0.500 

0.433 
0.500 
0.500 
0.158 

0.199 
0.158 
0.250 
0.158 
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Table E-169. (continued) Wilcoxon on Xiuhister atroDumureus 
biomass (g/m2 ) . 
Year Visit Habitat MVD N Wilcoxian 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

1 

0 
1 

0 

2 
2 
0 
0 

5 
3 
1 
1 

3 
2 
1 
0 

3 

0 
3 

0 

5 
3 
1 
1 

0.158 
0.158 

0.327 
0.327 

0.250 
0.297 
0.158 
0.158 

0.500 
0.327 
0.158 

0.142 
0.142 

0.446 
0.142 
0.158 
0.158 
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Table E-171. Logistic regresficm far 1990 Wster atraxuaueus for vari- 
levels of atmmnce (mmJ3er/m ). 

m 2 3 3 4 4 4 

Definition 0: 0 0: 0 0: 0-0.2 0: 0 0: 0-0.2 0: 0-0.6 
1: >o 1: >o 1: m . 2  1: x 1: >0.2 1: >0.6 

ccglstarrt -17.612 -4.405 -3.567 -3.275 -2.904 -4.357 

O i l  

Visit 2.011 1.277 -1.639 

BR* -0.311 

-w 0.117 0.120 - 13.741 2.368 0.7240 3.212 2.184 
Rocky 

coarse 11.206 0.296 -12.667 1.672 0.364 
!kxturd 

N 367 319 319 158 158 158 

*BR=Bedrock 
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Table E-172. kgistic regression :EF 1991 for Xirhister 
various levels of abm%nce (-/In ). 

atronunxlreus for 

rn 2 3 3 4 4 4 

tkfinition 0: 0 0: 0 
1: >o 1: x 

Cvnsbnt -17.862 -2.552 

O i l  2.425 

V i s i t  

IB* 

W P  

EXF-ed 14.683 
Rocky 

Textumd 
coarse 11.983 

N 181 166 

0: 0-0.2 0: 0 0: 0-0.2 0: 0-0.6 
1: >0.2 1: M 1: M.2 1: >0.6 

-3.283 -1.580 -2.539 -5.244 

0.050 

0.111 

1.293 1.376 

-1.415 -0.457 

166 104 104 104 
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Table E-173. Mean abundance (number/m') of Phvtichthvs chirus 
collected in Prince William Sound, Alaska at each site in 1990. 

Visit 1 
Site 
Pair Type Mean Change Mean Change 

Visit 2 
- 

4825C 
1424 
453c 
453 
601C 

598C 
601 

598 
1522C 
1522 

1383C 
1580 
506C 
506 
1598C 

84 6C 
1598 

846 
1650C 
1650 
1171C 
1171 
1627C 
1627 

19c 

4537c 
19 

979 
1642C 
833 
1642C 
232 
2937C 
305 

Sheltered 

Oil 
Control 

Oil 
Control 

Oil 
Control 

Control 
Oil 
Control 
oil 

Coarse Textured Habitat 
Control 
Oil 
Control 
Oil 
Control 
Oil 
Control 
oil 
Control 
Oil 
Control 
Oil 
Control 
oil 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Exposed Rocky Habitat 
Control 0.008 -0.011 
Oil 0.019 
Control 0.000 -0.015 
Oil 0.015 

Oil 
Control 0.000 ------ 

0.000 
Control 0.000 ------ 
Oil 0.000 
Control 0.000 -0.043 
Oil 0.043 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.013 
0.040 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.008 

2397C 
208/209 Oil 

Control 0.000 ------ 
0.000 

0.000 ------ 
0.000 

Sheltered Estuary Habitat 
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Table E-174. Mean abundance (number/m') of Phvtichthvs chirus 
collected in Prince William Sound, Alaska at each site in 1991. 

visit 1 Visit 2 
Site 
Pair Type Mean Change Mean Change 

- 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 

19c 
19 
4537c 
979 
1642C 
833 

Sheltered Rocky Habitat 

oil 
Control 0.000 ----.--- 

0.000 
control 0.000 ----.--- 
Oil 0.000 

oil 
Control 0.000 ----.--- 

0.000 
Control 0.000 ----.--- 
Oil 0.000 

oil 
Control 0.000 ----'--- 

0.000 

Coarse Textured Habitcat 
Control 0.000 ----'--- 

Oil 0.000 
Control 0.000 ------- 
Oil 0.000 

Oil 
Control 0.000 ------- 

0.000 
Control 0.000 ------- 
Oil 0.000 

Exposed Rocky Habitat 
Control 0.022 -0.010 
oil 0.032 
Control 0.000 -0.012 
Oil 0.012 
Control 0.000 -0.073 
Oil 0.073 

Sheltered Estuary Habitat 
Control 0.000 ------- 
oil 0.000 

0.000 
0.000 
0.038 
0.012 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.109 
0.101 
0.007 
0.061 
0.000 
0.014 

0.000 
0.000 

2397C 
208/209 
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Table E-175. 1990 visit 1 phvtichthvr 
sanpled. Average mmker (No.) of fidi per square meter, of square meters 
@@ ) ard sanple s i z e  (n) . 'Be first of each site pair is the control site. 

ichirqsabundance (mmkerrn) foreaChMvD 

1 2 3 4 5 
S i t e  
Fair No. W n No. W n No. W n No. W n No. W n 

shele Rocky Habitat 
4825C 0.00 21.0 6 0.00 
1424 
453c 

0.00 14.6 6 0.00 
0.00 20.4 6 0.00 

453 
601C 0.00 16.5 6 0.00 

0.00 22.6 6 0.00 

601 0.00 14.3 6 0.00 
598C 0.00 16.2 6 0.00 
598 0.00 27.1 6 0.00 
1522C 0.00 10.1 4 0.00 
1522 0.00 33.7 5 0.00 

17.9 5 0.00 
20.8 6 0.00 
16.6 6 0.00 
27.8 6 0.00 
16.9 6 0.00 
33.8 6 0.00 
15.6 6 0.00 

22.8 4 0.00 
18.1 6 0.00 

31.1 5 0.00 

12.0 5 0.00 
21.1 6 0.00 
23.5 6 0.00 
23.5 6 0.00 
13.9 6 0.00 
38.2 6 0.00 
21.3 6 0.00 
21.7 6 0.00 
16.6 4 0.00 
5.4 4 0.00 

coarse Textured Habitat 
1383C 0.00 51.4 6 0.00 61.6 6 0.00 49.4 6 0.00 
1580 
506C 

0.00 39.1 6 0.00 54.3 6 0.00 61.7 6 0.00 
0.00 27.0 6 0.00 32.6 6 0.00 17.4 5 0.00 

506 0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 0.00 
1598C 0.00 34.7 5 0.00 48.0 5 0.00 7.2 3 0.00 

846C 
1598 0.00 40.0 5 0.00 80.3 5 0.00 52.0 5 0.00 

846 
0.00 270.7 6 0.00 189.1 6 0.00 129.8 6 0.00 

165OC 0.00 56.8 6 0.00 51.3 6 0.00 44.7 6 0.00 
0.00 104.8 6 0.00 117.1 6 0.00 52.6 4 0.00 

1650 0.00 50.0 6 0.00 60.0 6 0.00 56.4 6 0.00 
1171C 0.00 45.5 6 0.00 58.3 6 0.00 36.8 6 0.00 
1171 
1627C 0.00 36.2 6 0.00 40.4 6 0.00 42.9 6 0.00 

0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.00 

1627 0.00 43.7 6 0.00 52.9 6 0.00 63.5 6 0.00 

0.3 1 0.00 0.0 0 
10.7 4 0.00 0.0 0 
20.0 5 0.00 4.7 1 
0.9 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 

7.2 4 0.00 1.7 1 
3.2 1 0.00 0.0 0 

1.5 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 

47.6 5 0.00 25.9 3 
50.8 5 0.00 15.3 2 

12.3 2 0.00 0.0 0 
6.8 3 0.00 0.0 0 

0.0 0 0.00 0.0 0 
25.2 5 0.00 2.2 1 

42.3 2 0.00 12.8 2 
3.5 1 0.00 0.0 0 

38.8 4 0.00 27.4 4 
7.6 3 0.00 0.0 0 

25.9 3 0.00 11.5 2 
45.5 5 0.00 10.8 1 
50.1 6 0.00 6.4 3 
19.8 4 0.00 6.9 2 

Expose3 Rocky Habitat 
19c 
19 

0.00 21.1 6 0.00 30.2 6 0.00 47.9 6 0.04 15.0 3 0.00 0.0 0 

4537C 0.00 152.0 6 0.00 157.2 6 0.00 132.4 5 0.00 33.7 1 0.00 0.0 0 
0.00 32.1 6 0.00 36.9 6 0.13 12.0 2 0.00 0.0 0 0.00 0.0 0 

979 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 0.00 29.2 5 0.00 10.6 3 

0.00 64.5 6 0.00 66.6 6 0.00 66.6 6 0.06 47.0 5 0.00 7.5 1 

833 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 0.00 29.2 5 0.00 10.6 3 

0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 0.00 16.9 2 0.00 0.0 0 

232 0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 0.00 0.0 0 0.00 0.0 0 
2937C 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 0.00 2.9 1 
305 0.00 20.2 6 0.00 22.4 6 0.00 29.8 6 0.24 17.7 4 0.00 0.0 0 

sheltered &tuary Habitat 
2397C 0.00 121.6 6 0.00 154.0 6 0.00 64.1 3 0.00 12.3 1 0.00 0.0 0 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 0.00 0.0 0 0.00 0.0 0 
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Table E-176. 1990 visit 2 &&jtichthw chirusabunknce (nmnber/m') foreachm 
sampled. Average muber (No.) of fisll per square meter, nurcber of square meters 
(IP ) and sanple s ize  (n) . Ihe first of each site pair is the cantrd site. 

1 
Si t e  
Fair No. lup n No. W n No. lup n No. W n No. W n 

2 3 4 5 

Sheltered Rocky Habitat 
48292 0.00 10.0 6 0.00 
1424 
453c 

0.00 26.2 6 0.00 
0.00 19.4 6 0.00 

453 0.00 22.0 6 0.00 
601C 0.00 19.5 6 0.00 
601 0.00 20.8 6 0.00 
598C 0.00 18.5 6 0.00 
598 0.00 21.8 6 0.00 
1522C 0.00 16.4 5 0.00 
1522 0.00 32.6 6 0.00 

16.5 6 0.00 
13.8 5 0.00 
24.0 6 0.00 
21.0 6 0.00 
13.8 6 0.00 
32 .9 6*pla/lPO 
21.3 6 0.00 
21.8 6 0.00 
24.4 5 0.00 
36.2 6 0.00 

12.8 5 0.00 0.0 0 0.00 0.0 0 
9.8 3 0.00 0.0 0 0.00 0.0 0 
22.8 6 0.00 9.4 3 0.00 0.0 0 
24.6 6 0.00 0.0 0 0.00 0.0 0 
13.2 4 0.00 2.3 1 0.00 0.0 0 
24.1 5 0.00 0.0 0 0.00 0.0 0 
18.2 5 0.00 3.4 1 0.00 0.0 0 

21.7 5 0.00 0.0 0 0.00 0.0 0 
19.9 6 0.00 4.2 3 0.00 0.0 0 

18.1 6 0.00 10.9 4 0.00 1.5 1 

Coarse Textured Habitat 
1383C 0.00 48.5 6 0.00 59.2 6 0.00 42.4 5 0.00 54.4 5 0.00 25.5 3 
1580 0.00 52.0 6 0.00 68.5 6 0.00 66.1 6 0.00 34.9 4 0.00 0.0 0 
506C 0.00 24.0 6 0.00 25.7 6 0.00 16.9 6 0.00 2.6 1 0.00 0.0 0 
506 0.00 18.5 3 0.00 17.8 3 0.00 26.1 2 0.00 5.9 1 0.00 0.0 0 
1598C 0.00 33.0 5 0.00 46.9 5 0.00 49.2 5 0.00 47.7 5 0.00 0.0 0 

846C 
1598 0.00 37.2 5 0.00 71.6 5 0.00 54.3 5 0.00 30.5 4 0.00 13.9 3 

846 
0.00 238.6 6 0.00 223.6 6 0.00 137.5 6 0.00 10.6 3 0.00 0.0 0 

165W 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 
0.00 81.3 6 0.00 121.7 6 0.00 171.7 6 0.00 72.6 4 0.00 0.0 0 

1650 0.00 50.7 6 0.00 55.2 6 0.00 58.5 6 0.00 46.5 6 0.00 8.7 2 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.00 47.0 5 0.00 1.8 1 
1171 
1627C 0.00 46.5 6 0.00 71.5 6 0.00 44.5 5 0.00 21.7 3 0.00 0.0 0 

0.00 39.3 6 0.00 84.8 6 0.00 59.2 6 0.00 19.2 3 0.00 5.8 1 

1627 0.00 33.8 6 0.00 87.2 6 0.00 66.3 6 0.00 15.3 3 0.00 0.0 0 

19C 
19 

0.00 31.5 5 0.00 

4537C 0.00 117.9 6 0.00 
0.00 25.8 5 0.00 

979 
1642C 0.00 23.8 6 0.00 

0.00 59.3 6 0.00 

833 
1642C 0.00 23.8 6 0.00 

0.00 14.4 3 0.00 

232 0.00 8.5 2 0.00 
2937C 0.00 8.8 2 0.00 
305 0.00 26.2 6 0.00 

E x p x e 3  Rocky Habitat 
35.6 5 0.05 
20.3 5 0.10 
71.3 5 0.00 
66.8 6 0.00 
30.0 6 0.00 
10.7 3 0.00 
30.0 6 0.00 
5.8 2 0.00 

20.9 6 0.00 
8.4 2 0.00 

20.9 3 0.00 8.9 2 0.00 0.0 0 
26.1 3 0.00 5.5 1 0.00 0.0 0 
28.3 2 0.00 50.4 1 0.00 0.0 0 

22.0 5 0.00 20.0 3 0.00 2.3 1 
31.2 4 0.00 19.1 2 0.00 9.4 1 

7.0 2 0.00 0.0 0 0.00 0.0 0 
22.0 5 0.00 20.0 3 0.00 2.3 1 
22.1 2 0.00 7.4 2 0.00 0.0 0 

22.3 5 0.05 15.5 3 0.00 0.0 0 
7.5 1 0.00 4.9 1 0.00 0.0 0 

Sheltered Estuary Habitat 
2397C 0.00 131.4 6 0.00 267.8 6 0.00 77.3 3 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 56.1 4 0.00 112.4 4 0.00 148.3 4 0.00 38.5 1 0.00 0.0 0 
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Table E-177. 1991 vis i t  1 Rrrtichthw; chirus abundance (mmber/W ) for each MVD 
sanpled. Average mm33er (No.) of fisli per square reter, nuuber of square meters 
(W ) and -le size (n) . 'Ihe first of each site pair is the control site. 

1 2 3 4 5 
Site 
Fair No. W n No. W n No. W n No. W n No. W n 

sheltered Rccky Habitat 
482% 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

11.5 4 0.00 
8.1 4 0.00 

12.8 4 0.00 
7.9 4 0.00 

24.9 4 0.00 
6.6 4 0.00 

16.8 5 0.00 
12.5 4 0.00 

12.5 3 0.00 
6.0 3 0.00 

10.7 4 0.00 2.5 2 0.00 0.0 0 
14.7 4 0.00 14.9 4 0.00 0.0 0 
10.7 4 0.00 22.5 4 0.00 8.8 2 
21.1 4 0.00 31.6 4 0.70 2.8 1 
10.4 4 0.00 8.4 4 0.00 0.0 0 

20.6 5 0.00 20.5 5 0.00 0.0 0 
16.5 4 0.00 0.0 0 0.00 0.0 0 

23.5 4 0.00 9.4 3 0.00 0.0 0 
13.1 4 0.00 12.4 3 0.00 1.9 1 

14.3 3 0.00 13.9 4 0.00 0.0 0 

506C 
506 

0.00 0.0 0 0.00 16.5 4 0.00 12.2 3 0.00 1.8 2 0.00 0.0 0 

1598C 0.00 0.0 0 0.00 31.4 4 0.00 25.5 4 0.00 0.0 0 0.00 0.0 0 
0.00 0.0 0 0.00 13.2 3 0.00 17.2 3 0.00 10.7 3 0.00 0.0 0 

846C 
1598 0.00 0.0 0 0.00 42.0 4 0.00 45.7 4 0.00 40.8 4 0.00 0.0 0 

0.00 0.0 0 0.00 129.3 4 0.00 109.8 4 0.00 9.1 2 0.00 0.0 0 
846 0.00 0.0 0 0.00 60.7 4 0.00 88.3 4 0.00 82.3 3 0.00 0.0 0 
165K 0.00 0.0 0 0.00 34.0 4 0.00 36.5 4 0.00 22.5 4 0.00 0.0 0 
1650 0.00 0.0 0 0.00 36.5 4 0.00 45.9 4 0.00 40.3 4 0.00 23.9 3 

coarse Textured Habitat 

Expsal Racky Habitat 
19C 0.00 0.0 0 0.00 31.0 4 0.00 31.4 4 0.06 29.1 4 0.11 15.5 3 

4537C 0.00 0.0 0 0.00 120.9 4 0.00 82.5 4 0.00 130.2 4 0.00 0.0 0 
19 0.00 0.0 0 0.00 30.0 3 0.00 13.5 3 0.08 24.0 3 0.14 7.2 1 

979 
1642C 0.00 0.0 0 0.00 16.8 4 0.00 23.2 4 0.00 15.1 4 0.00 0.0 0 

0.00 0.0 0 0.00 49.6 4 0.02 54.9 4 0.01 56.0 4 0.09 10.6 1 

833 0.00 0.0 0 0.00 21.9 3 0.00 20.5 3 0.24 26.1 3 0.00 5.9 1 

sheltered Estuazy Habitat 
2397C 0.00 0.0 0 0.00 114.3 4 0.00 92.4 4 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.3 2 0.00 33.0 2 0.00 47.2 2 0.00 0.0 0 
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Table E-178. 1991 visit 2 Rwt 
sampled. Average number (No.) of fisll per square meter, nmhr of square meters 

ichthw chirus- (ern) foreachm 

(W ) and sanple size (n) . Ihe first of each site pair is the cmtml site. 

1 2 3 4 5 
Site 
Pair m . W  n N 0 . W  n No. W n  N 0 . W  n N 0 . W  n 

sheltered Rocky Habitat 
48232 0.00 0.0 0 0.00 
1424 0.00 0.0 0 0.00 
453c 0.00 0.0 0 0.00 
453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

12.4 4 0.00 11.2 4 0.00 0.0 0 0.00 
14.9 4 0.00 12.3 4 0.00 11.0 4 0.00 
11.7 4 0.00 14.5 4 0.07 20.1 4 0.00 
16.7 4 0.00 17.0 4 0.04 16.5 4 0.00 
13.2 4 0.00 9.3 3 0.00 0.0 0 0.00 
16.7 4 0.00 17.5 4 0.00 0.0 0 0.00 
15.1 4 0.00 18.1 4 0.00 8.0 2 0.00 
12.9 4 0.00 16.0 4 0.00 6.2 3 0.00 
0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 
0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 

coarse Textured Habitat 
506C 
506 

0.00 0.0 0 0.00 

1598C 0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

846C 
1598 0.00 0.0 0 0.00 

0.00 0.0 0 0.00 
846 0.00 0.0 0 0.00 
165OC 0.00 0.0 0 0.00 
1650 0.00 0.0 0 0.00 

12.6 3 0.00 14.2 3 0.00 2.0 1 0.00 
17.9 3 0.00 14.5 3 0.00 11.7 2 0.00 
31.4 4 0.00 21.8 3 0.00 32.3 4 0.00 
45.1 4 0.00 57.9 4 0.00 42.7 4 0.00 
119.8 4 0.00 119.2 4 0.00 12.0 1 0.00 
66.5 4 0.00 114.3 4 0.00 103.8 4 0.00 
17.2 2 0.00 28.3 2 0.00 9.6 2 0.00 
32.7 4 0.00 44.7 4 0.00 39.5 4 0.00 

19c 0.00 0.0 0 0.00 30.4 3 0.16 22.2 3 0.13 l2.0 2 0.00 

4537C 0.00 0.0 0 0.00 134.4 4 0.00 166.8 4 0.02 80.1 4 0.00 
19 0.00 0.0 0 0.00 10.3 2 0.07 13.4 2 0.21 14.3 2 0.00 

979 
1642C 0.00 0.0 0 0.00 16.2 4 0.00 22.3 4 0.00 1.5 1 0.00 

0.00 0.0 0 0.00 44.7 4 0.11 51.6 4 0.05 52.8 4 0.00 

833 0.00 0.0 0 0.00 21.6 3 0.03 22.4 3 0.00 15.0 2 0.00 

mpxei Rocky Habitat 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.00 49.0 2 0.00 54.5 2 0.00 0.0 0 0.00 
208/209 0.00 0.0 0 0.00 33.7 2 0.00 32.5 2 0.00 35.7 2 0.00 

0.0 0 
0.0 0 
3.0 1 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 

15.4 3 
0.0 0 

35.4 2 
0.0 0 

23.3 4 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
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Table E-179. Ahxhnce (mrmber/m' ) f o r  phvtichthvs 
3 habitats am3 habitats ccmbbed. ~ f o r e v e r y M V D o v e r a l 1  

1 

2 
1 

2 
3 
3 
4 
4 
5 
5 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
c t l  
oil  
c t l  
O i l  

cu 
O i l  
ctl 
O i l  
ctl 
O i l  
c t l  
O i l  
ctl 
O i l  

cu 
O i l  
cu 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

cu 
O i l  
ctl 
Oil 
Ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

All Habitats 
805.3 0.00 91 701.9 0.00 83 - - - 
573.7 0.00 89 570.3 0.00 90 - - - 
804.3 0.00 90 729.8 0.00 82 428.8 0.00 48 
712.7 0.00 89 757.0 0.00 89 324.7 0.00 44 
645.6 0.00 86 508.5 0.01 69 397.3 0.00 48 
581.1 0.01 81 707.3 0.01 79 365.6 0.01 44 
253.9 0.00 43 283.2 0.00 34 271.0 0.01 38 
332.4 0.02 45 287.4 0.01 40 353.0 0.02 39 

82.8 0.00 13 39.3 0.00 83 52.3 0.11 8 
63.7 0.00 14 29.6 0.00 !5 24.2 0.06 5 

112.3 0.00 29 123.4 0.00 30 - - - 84.1 0.00 28 83.7 0.00 29 - - - 

131.5 0.00 29 125.8 0.00 29 70.8 0.00 19 
89.8 0.00 27 99.9 0.00 29 48.9 0.00 20 

109.9 0.00 28 96.6 0.00 26 79.6 0.00 19 
87.2 0.00 27 88.7 0.00 25 76.0 0.00 21 

27.6 0.00 10 15.1 0.00 !5 63.3 0.00 18 
16.2 0.00 7 15.0 0.00 :I 72.8 0.00 15 
6.4 0.00 2 - - -- 8.7 0.00 2 --- 1.5 0.00 l 4.8 0.35 2 

522.3 0.00 4 1  436.4 0.00 3!5 - - - 
331.6 0.00 37 312.7 0.00 313 - - - 
481.2 0.00 4 1  484.4 0.00 3!5 211.2 0.00 16 
432.9 0.00 37 506.8 0.00 313 152.4 0.00 15 
328.2 0.00 38 341.0 0.00 33 184.1 0.00 15 
348.2 0.00 35 502.1 0.00 3'7 197.1 0.00 15 

234.6 0.00 27 224.8 0.00 2!5 174.1 0.00 14 
141.4 0.00 21 184.0 0.00 22 33.4 0.00 8 

43.8 0.00 8 27.3 0.00 4 - - - 
75.3 0.00 l2 28.4 0.00 6 23.9 0.00 3 

198.9 0.00 22 181.9 0.00 1!3 - - - 
129.7 0.00 23 134.1 0.00 2:2 - - - 
233.3 0.00 22 145.4 0.00 113 168.7 0.00 12 
148.4 0.00 23 124.5 0.00 2:2 101.4 0.00 10 
230.1 0.00 21 78.7 0.01 111 137.1 0.00 12 
123.0 0.01 18 108.6 0.01 16 88.9 0.01 10 
85.0 0.01 12 84.1 0.00 '7 174.4 0.02 12 
81.6 0.11 11 47.5 0.01 13 106.2 0.01 10 
13.5 0.00 4 2.3 0.00 :1 15.5 0.10 3 
7.5 0.00 1 9.4 0.00 :1 23.6 0.07 3 

sheltered Rocky habitak 

coarse Textwed hab i t a t s  

bzky habitats 

--- 
414.4 0.00 40 
300.1 0.00 40 
447.9 0.01 38 
381.7 0.01 40 

313.6 0.02 33 
177.8 0.02 21 

3.0 0.00 1 
74.1 0.00 9 

--I 

52.5 0.00 16 
61.3 0.00 16 
53.0 0.00 15 
62.8 0.00 16 
28.2 0.04 6 
33.7 0.01 11 
3.0 0.00 1 
--I 

--- 
180.9 0.00 13 
162.2 0.00 15 

231.4 0.00 15 
183.6 0.00 l2 

56.0 0.00 8 
197.7 0.00 14 

74.1 0.00 9 
--I 

--- 
181.0 0.00 11 
76.6 0.00 9 

211.3 0.04 11 
87.5 0.07 9 
93.7 0.04 7 
82.2 0.07 8 --- 
-I_- 

187 



Table E-180. Abundance (numbe.r/m' ) of Phvtichthvs chirus. Each 
mean is for MVD 2, 3 and 4 combined and n = sample size. 

1990 1991 

n Visit 1 n Visit 2 n Visit 1 n Visit 2 

Habitats Ctl 96 
Combined Oil 89 

Sheltered Ctl 27 
Rocky Oil 29 

Coarse Ctl 41 
Textured O i l  37 

Exposed Ctl 28 
Rocky Oil 23 

0.000 
0.005 

0.000 
0.000 

0.000 
0.000 

0.001 
0.020 

88 
89 

29 
29 

35 
38 

24 
22 

'0.000 
'0.002 

'0.000 
,o. 000 

0.000 
0.000 

0.002 
0.011 

49 
45 

21 
20 

16 
15 

12 
10 

0.001 
0.008 

0.000 
0.000 

0.000 
0.000 

0.007 
0.036 

40 0.012 
40 0.013 

16 0.009 
16 0.003 

13 0.000 
15 0.000 

11 0.032 
9 0.054 
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Table E-181. Mean biomass (g/m2 ) of p -s collected 
in Prince William Sound, Alaska at each site in 1990. 

Visit 1 
Site 
Pair T m e  Mean Change Mean Change 

Visit 2 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

1383C 
1580 
506C 
506 
1598C 
1598 
846C 
846 
1650C 
1650 
1171C 
1171 
1627C 
1627 

19c 
19 
4537c 
979 
1642C 
833 
1642C 
232 
2937C 
305 

Sheltered Rocky Habitat 
Control 0.000 ------ 
Oil 0.000 

Oil 
Control 0.000 

0.000 
Control 0.000 ----'-- 

Oil 0.000 

Oil 
Control 0.000 ----'-- 

0.000 
Control 0.000 ------ 
Oil 0.000 

Coarse Textured Habitat 
Control 0.000 ------ 
Oil 0.000 

Oil 
Control 0.000 ------ 

0.000 
Control 0.000 ------ 
Oil 0.000 

Oil 
Control 0.000 ------ 

0.000 
Control 0.000 ------ 
Oil 0.000 

Oil 
Control 0.000 ------ 

0.000 
Control 0.000 ------ 
Oil 0.000 

Exposed Rocky Habitat 

oil 
Control 0.001 -0.025 

0.026 

Oil 
Control 0.000 -0.058 

0.058 
Control 0.000 ------ 
oil 0.000 
Control 0.000 
Oil 
Control 0.000 -0.2 16 

0.000 

Oil 0.216 

2397C 
Sheltered Estuary Habit.at 

208/209 Oil 
Control 0.000 ----.-- 

0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.015 
0.139 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.012 

0.000 
0.000 
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Table E-182. Mean biomass (g/:m*) of Phvtichthvs c h i n s  collected 
in Prince William Sound, Alask'a at each site in 1991. 

Visit 1 
Site 
Pair 

Visit 2 - 
Type Mean Chanlge Mean Change 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

506C 
506 
1598C 

84 6C 
1598 

846 
1650C 
1650 

19c 

4537c 
19 

979 
1642C 
833 

2397C 
208/209 

Sheltered Rocky Habitat 
Control 0.000 ------- 
Oil 0.000 
Control 0.000 ------- 
Oil 0.000 

Oil 
Control 0.000 ------- 

0.000 
Control 0.000 ------- 
oil 0.000 

Oil 
Control 0.000 ------- 

0.000 

Coarse Textured Habitat 

Oil 
Control 0.000 ------- 

0.000 
Control 0.000 ------- 
oil 0.000 

Oil 
Control 0.000 ------- 
Control 0.000 ------- 0.000 

Oil 0.000 

Exposed Rocky Habitat 
Control 0.077 0.009 
Oil 0.068 

Oil 
Control 0.000 -0.046 

0.046 
Control 0.000 -0.138 
Oil 0.138 

Sheltered Estuary Habitat 
Control 0.000 ------- 
Oil 0.000 

0.000 
0.000 
0.132 
0.040 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.579 
0.444 
0.031 
0.360 
0.000 
0.136 

0.000 
0.000 
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Table E-183. 1990 visit 1 BvtichQvs chirus 
sanpled. Average eight (G.) of fish. per square meter, number of square meters 

biamass (g/M) for each MVD 

(W ) and sanple size ( n )  . The first of each site pair is the ccgltrol site. 

1 2 3 4 5 
Site 
Pair G. I@ n G .  W n G .  W n G .  W n G .  W n 

Sheltered IEocky Habitat 
4825C 0.00 21.0 6 0.00 
1424 0.00 14.6 6 0.00 
453c 0.00 20.4 6 0.00 
453 0.00 22.6 6 0.00 
601C 0.00 16.5 6 0.00 
601 0.00 14.3 6 0.00 
598C 0.00 16.2 6 0.00 
598 0.00 27.1 6 0.00 
1522C 0.00 10.1 4 0.00 
1522 0.00 33.7 5 0.00 

17.9 5 0.00 
20.8 6 0.00 
16.6 6 0.00 
27.8 6 0.00 
16.9 6 0.00 
33.8 6 0.00 
15.6 6 0.00 

22.8 4 0.00 
18.1 6 0.00 

31.1 5 0.00 

12.0 5 0.00 
21.1 6 0.00 
23.5 6 0.00 
23.5 6 0.00 
13.9 6 0.00 
38.2 6 0.00 
21.3 6 0.00 
21.7 6 0.00 
16.6 4 0.00 
5.4 4 0.00 

Coarse !Ikxtwd Habitat 
1383C 0.00 51.4 6 0.00 61.6 6 0.00 49.4 6 0.00 
1580 
506C 

0.00 39.1 6 0.00 54.3 6 0.00 61.7 6 0.00 
0.00 27.0 6 0.00 32.6 6 0.00 17.4 5 0.00 

506 0.00 8.1 2 0.00 11.0 2 0.00 10.7 2 0.00 
1598C 0.00 34.7 5 0.00 48.0 5 0.00 7.2 3 0.00 

846C 
1598 0.00 40.0 5 0.00 80.3 5 0.00 52.0 5 0.00 

846 
0.00 270.7 6 0.00 189.1 6 0.00 129.8 6 0.00 

165OC 0.00 56.8 6 0.00 51.3 6 0.00 44.7 6 0.00 
0.00 104.8 6 0.00 117.1 6 0.00 52.6 4 0.00 

1650 0.00 50.0 6 0.00 60.0 6 0.00 56.4 6 0.00 
1171C 0.00 45.5 6 0.00 58.3 6 0.00 36.8 6 0.00 
1171 
1627C 0.00 36.2 6 0.00 40.4 6 0.00 42.9 6 0.00 

0.00 46.0 6 0.00 57.2 6 0.00 51.4 6 0.00 

1627 0.00 43.7 6 0.00 52.9 6 0.00 63.5 6 0.00 

0.3 1 0.00 0.0 0 
10.7 4 0.00 0.0 0 
20.0 5 0.00 4.7 1 
0.9 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 

7.2 4 0.00 1.7 1 
3.2 1 0.00 0.0 0 

1.5 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 

47.6 5 0.00 25.9 3 
50.8 5 0.00 15.3 2 

12.3 2 0.00 0.0 0 
6.8 3 0.00 0.0 0 

25.2 5 0.00 2.2 1 
0.0 0 0.00 0.0 0 

42.3 2 0.00 12.8 2 
3.5 1 0.00 0.0 0 

38.8 4 0.00 27.4 4 
7.6 3 0.00 0.0 0 

25.9 3 0.00 11.5 2 
45.5 5 0.00 10.8 1 
50.1 6 0.00 6.4 3 
19.8 4 0.00 6.9 2 

19c 0.00 21.1 6 0.00 30.2 6 0.00 47.9 6 0.01 15.0 3 0.00 0.0 0 

4537C 0.00 152.0 6 0.00 157.2 6 0.00 132.4 5 0.00 33.7 1 0.00 0.0 0 
19 0.00 32.1 6 0.00 36.9 6 0.18 12.0 2 0.00 0.0 0 0.00 0.0 0 

979 0.00 64.5 6 0.00 66.6 6 0.00 66.6 6 0.19 47.0 5 0.00 7.5 1 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 0.00 29.2 5 0.00 10.6 3 
833 
1642C 0.00 15.0 6 0.00 25.7 6 0.00 32.1 6 0.00 29.2 5 0.00 10.6 3 

0.00 6.1 3 0.00 8.6 3 0.00 12.1 3 0.00 16.9 2 0.00 0.0 0 

232 0.00 6.8 2 0.00 13.8 2 0.00 2.5 1 0.00 0.0 0 0.00 0.0 0 
2937C 0.00 10.8 4 0.00 20.2 4 0.00 17.7 4 0.00 7.1 3 0.00 2.9 1 
305 0.00 20.2 6 0.00 22.4 6 0.00 29.8 6 1.22 17.7 4 0.00 0.0 0 

Eqxeal Rxky Habitat 

sheltered Estuary Habitat 
2397C 0.00 121.6 6 0.00 154.0 6 0.00 64.1 3 0.00 12.3 1 0.00 0.0 0 
208/209 0.00 40.2 4 0.00 58.9 4 0.00 4.3 1 0.00 0.0 0 0.00 0.0 0 
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Table E-184. 1990 visit 2 FhvtichthYs chirus 
sampled. Average weight (G.) of fish per square meter, nmbm of square meters 

biamass (we)  for ea& MVLI 

(W ) and sample size (n) . Ihe first of each site pair is the ccmtml site. 

1 2 3 4 5 
Site 
Fa i r  G. W n G. W n G .  W n  G. W n G. W n 

sheltered &cky Habitat 
4825C 0.00 10.0 6 0.00 
1424 0.00 26.2 6 0.00 
453c 0.00 19.4 6 0.00 
453 0.00 22.0 6 0.00 
601C 0.00 19.5 6 0.00 
601 0.00 20.8 6 0.00 
598C 0.00 18.5 6 0.00 
598 0.00 21.8 6 0.00 
1522C 0.00 16.4 5 0.00 
1522 
1383C 0.00 48.5 6 0.00 

0.00 32.6 6 0.00 

1580 0.00 52.0 6 0.00 

16.5 6 0.00 
13.8 5 0.00 
24.0 6 0.00 
21.0 6 0.00 
13.8 6 0.00 

21.3 6 0.00 
32.9 6 0.00 

21.8 6 0.00 
24.4 5 0.00 
36.2 6 0.00 
59.2 6 0.00 
68.5 6 0.00 

12.8 5 0.00 
9.8 3 0.00 
22.8 6 0.00 
24.6 6 0.00 
13.2 4 0.00 
24.1 5 0.00 
18.2 5 0.00 
19.9 6 0.00 
21.7 5 0.00 
18.1 6 0.00 
42.4 5 0.00 
66.1 6 0.00 

0.0 0 0.00 0.0 0 
0.0 0 0.00 0.0 0 
9.4 3 0.00 0.0 0 
0.0 0 0.00 0.0 0 
2.3 1 0.00 0.0 0 
0.0 0 0.00 0.0 0 

4.2 3 0.00 0.0 0 
3.4 1 0.00 0.0 0 

0.0 0 0.00 0.0 0 

54.4 5 0.00 25.5 3 
10.9 4 0.00 1.5 1 

34.9 4 0.00 0.0 0 

coarse Textur& Habitat 
506C 0.00 24.0 6 0.00 25.7 6 0.00 16.9 6 0.00 2.6 1 0.00 0.0 0 
506 
1598C 0.00 33.0 5 0.00 46.9 5 0.00 49.2 5 0.00 47.7 5 0.00 0.0 0 

0.00 18.5 3 0.00 17.8 3 0.00 26.1 2 0.00 5.9 1 0.00 0.0 0 

846C 
1598 0.00 37.2 5 0.00 71.6 5 0.00 54.3 5 0.00 30.5 4 0.00 13.9 3 

0.00 238.6 6 0.00 223.6 6 0.00 137.5 6 0.00 10.6 3 0.00 0.0 0 
846 0.00 81.3 6 0.00 121.7 6 0.00 171.7 6 0.00 72.6 4 0.00 0.0 0 
165oC 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 0.00 0.0 0 
1650 
1171C 0.00 45.9 6 0.00 57.6 6 0.00 50.5 6 0.00 47.0 5 0.00 1.8 1 

0.00 50.7 6 0.00 55.2 6 0.00 58.5 6 0.00 46.5 6 0.00 8.7 2 

1171 0.00 39.3 6 0.00 84.8 6 0.00 59.2 6 0.00 19.2 3 0.00 5.8 1 
1627C 0.00 46.5 6 0.00 71.5 6 0.00 44.5 5 0.00 21.7 3 0.00 0.0 0 
1627 0.00 33.8 6 0.00 87.2 6 0.00 66.3 6 0.00 15.3 3 0.00 0.0 0 

Dq?osed Rocky Habitat 
19C 
19 

0.00 31.5 5 0.00 

4537C 0.00 117.9 6 0.00 
0.00 25.8 5 0.00 

979 
1642C 0.00 23.8 6 0.00 

0.00 59.3 6 0.00 

833 
1642C 0.00 23.8 6 0.00 

0.00 14.4 3 0.00 

232 0.00 8.5 2 0.00 
2937C 0.00 8.8 2 0.00 
305 0.00 26.2 6 0.00 

35.6 5 0.06 20.9 3 0.00 
20.3 5 0.34 26.1 3 0.00 
71.3 5 0.00 28.3 2 0.00 
66.8 6 0.00 31.2 4 0.00 
30.0 6 0.00 22.0 5 0.00 

30.0 6 0.00 22.0 5 0.00 
10.7 3 0.00 7.0 2 0.00 

5.8 2 0.00 22.1 2 0.00 

20.9 6 0.00 22.3 5 0.08 
8.4 2 0.00 7.5 1 0.00 

8.9 2 0.00 
5.5 1 0.00 
50.4 1 0.00 
19.1 2 0.00 
20.0 3 0.00 
0.0 0 0.00 
20.0 3 0.00 
7.4 2 0.00 

15.5 3 0.00 
4.9 1 0.00 

0.0 0 
0.0 0 
0.0 0 
9.4 1 
2.3 1 
0.0 0 
2.3 1 
0.0 0 
0.0 0 
0.0 0 

MM Estuary Habitat 
2397 
208/209 0.00 56.1 4 0.00 112.4 4 0.00 148.3 4 0.00 38.5 1 0.00 0.0 0 

0.00 131.4 6 0.00 267.8 6 0.00 77.3 3 0.00 0.0 0 0.00 0.0 0 
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Table E-185. 1991 visit 1 pvti&&hvs chirus 
sampled. Average w e i g h t ( G . )  of fish per square meter, nm33er of square metem 

bianass (w ) for each m 

(W ) and -le s ize  (n) . % first of ea& site pair is the amtrol site. 

1 2 3 4 5 
S i t e  
pair G. W n G. W n G. W n  G. W n G. W n 

sheltered Rocky Habitat 
4825C 0.00 0.0 0 0.00 11.5 4 0.00 10.7 4 0.00 2.5 2 0.00 0.0 0 
1424 0.00 0.0 0 0.00 8.1 4 0.00 14.7 4 0.00 14.9 4 0.00 0.0 0 
453c 0.00 0.0 0 0.00 7.9 4 0.00 10.7 4 0.00 22.5 4 0.00 8.8 2 
453 0.00 0.0 0 0.00 12.8 4 0.00 21.1 4 0.00 31.6 4 1.92 2.8 1 
601C 0.00 0.0 0 0.00 6.6 4 0.00 10.4 4 0.00 8.4 4 0.00 0.0 0 

598C 
601 0.00 0.0 0 0.00 24.9 4 0.00 16.5 4 0.00 0.0 0 0.00 0.0 0 

0.00 0.0 0 0.00 16.8 5 0.00 20.6 5 0.00 20.5 5 0.00 0.0 0 
598 0.00 0.0 0 0.00 12.5 4 0.00 13.1 4 0.00 12.4 3 0.00 1.9 1 
1522C 0.00 0.0 0 0.00 6.0 3 0.00 23.5 4 0.00 9.4 3 0.00 0.0 0 
1522 0.00 0.0 0 0.00 12.5 3 0.00 14.3 3 0.00 13.9 4 0.00 0.0 0 

506C 
506 

0.00 0.0 0 0.00 16.5 4 0.00 12.2 3 0.00 

1598C 0.00 0.0 0 0.00 31.4 4 0.00 25.5 4 0.00 
0.00 0.0 0 0.00 13.2 3 0.00 17.2 3 0.00 

1598 0.00 0.0 0 0.00 42.0 4 0.00 45.7 4 0.00 

846 
846C 

0.00 0.0 0 0.00 60.7 4 0.00 88.3 4 0.00 
0.00 0.0 0 0.00 129.3 4 0.00 109.8 4 0.00 

165K 0.00 0.0 0 0.00 34.0 4 0.00 36.5 4 0.00 
1650 0.00 0.0 0 0.00 36.5 4 0.00 45.9 4 0.00 

coarse Textured Habitat 

10.7 3 0.00 0.0 0 
1.8 2 0.00 0.0 0 

40.8 4 0.00 0.0 0 
0.0 0 0.00 0.0 0 

82.3 3 0.00 0.0 0 
9.1 2 0.00 0.0 0 

22.5 4 0.00 0.0 0 
40.3 4 0.00 23.9 3 

19c 0.00 0.0 0 0.00 31.0 4 0.00 31.4 4 0.22 29.1 4 0.39 15.5 3 
Rocky Habitat 

19 0.00 0.0 0 0.00 30.0 3 0.00 13.5 3 0.17 24.0 3 0.36 7.2 1 
4537C 0.00 0.0 0 0.00 120.9 4 0.00 82.5 4 0.00 130.2 4 0.00 0.0 0 
979 
1642C 0.00 0.0 0 0.00 16.8 4 0.00 23.2 4 0.00 15.1 4 0.00 0.0 0 

0.00 0.0 0 0.00 49.6 4 0.12 54.9 4 0.01 56.0 4 0.18 10.6 1 

833 0.00 0.0 0 0.00 21.9 3 0.00 20.5 3 0.44 26.1 3 0.00 5.9 1 

sheltered Estuary Habitat 
2397C 0.00 0.0 0 0.00 114.3 4 0.00 92.4 4 0.00 0.0 0 0.00 0.0 0 
208/209 0.00 0.0 0 0.00 33.3 2 0.00 33.0 2 0.00 47.2 2 0.00 0.0 0 
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Table E-186. 1991 visit 2 Rnstich'&vs cfiirus 
SaIIpld. Average weight (G.) of fish per Square meter, of square u&exs 

biamss (m) for each MVD 

(W ) ard -le s i ze  (n) . The first of each site pair is the control site. 

1 2 3 4 5 
Site  
Fair G. W n G. W n G. W n  G. W n G. W n 

sheltered Rocky Habitat 
4825C 0.00 0.0 0 0.00 
1424 
453c 

0.00 0.0 0 0.00 
0.00 0.0 0 0.00 

453 0.00 0.0 0 0.00 
601C 0.00 0.0 0 0.00 
601 0.00 0.0 0 0.00 
598C 0.00 0.0 0 0.00 
598 0.00 0.0 0 0.00 
1522C 0.00 0.0 0 0.00 
1522 0.00 0.0 0 0.00 

12.4 4 0.00 
14.9 4 0.00 
11.7 4 0.00 
16.7 4 0.00 
13.2 4 0.00 
16.7 4 0.00 
15.1 4 0.00 
12.9 4 0.00 
0.0 0 0.00 
0.0 0 0.00 

11.2 4 0.00 0.0 0 0.00 
12.3 4 0.00 11.0 4 0.00 
14.5 4 0.23 20.1 4 0.00 
17.0 4 0.12 16.5 4 0.00 

17.5 4 0.00 0.0 0 0.00 
9.3 3 0.00 0.0 0 0.00 

18.1 4 0.00 8.0 2 0.00 
16.0 4 0.00 6.2 3 0.00 
0.0 0 0.00 0.0 0 0.00 
0.0 0 0.00 0.0 0 0.00 

506C 
506 

0.00 0.0 0 0.00 12.6 3 0.00 14.2 3 0.00 2.0 1 0.00 

1598C 0.00 0.0 0 0.00 31.4 4 0.00 21.8 3 0.00 32.3 4 0.00 
0.00 0.0 0 0.00 17.9 3 0.00 14.5 3 0.00 11.7 2 0.00 

846C 
1598 0.00 0.0 0 0.00 45.1 4 0.00 57.9 4 0.00 42.7 4 0.00 

0.00 0.0 0 0.00 119.8 4 0.00 119.2 4 0.00 12.0 1 0.00 
846 0.00 0.0 0 0.00 66.5 4 0.00 114.3 4 0.00 103.8 4 0.00 
165oC 0.00 0.0 0 0.00 17.2 2 0.00 28.3 2 0.00 9.6 2 0.00 
1650 0.00 0.0 0 0.00 32.7 4 0.00 44.7 4 0.00 39.5 4 0.00 

coarse Textured Habitat 

m p s d  Rocky Habitat 
19C 0.00 0.0 0 0.00 30.4 3 0.64 22.2 3 1.28 12.0 2 0.00 

4537C 0.00 0.0 0 0.00 134.4 4 0.00 166.8 4 0.08 80.1 4 0.00 
19 0.00 0.0 0 0.00 10.3 2 0.10 13.4 2 1.09 14.3 2 0.00 

979 
1642C 0.00 0.0 0 0.00 16.2 4 0.00 22.3 4 0.00 1.5 1 0.00 

0.00 0.0 0 0.00 44.7 4 0.58 51.6 4 0.34 52.8 4 0.00 

833 0.00 0.0 0 0.00 21.6 3 0.33 22.4 3 0.00 15.0 2 0.00 

sheltered E&UZXY Habitat 
2397C 0.00 0.0 0 0.00 49.0 2 0.00 54.5 2 0.00 0.0 0 0.00 
208/209 0.00 0.0 0 0.00 33.7 2 0.00 32.5 2 0.00 35.7 2 0.00 

0.0 0 
0.0 0 
3.0 1 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 

15.4 3 
0.0 0 

35.4 2 
0.0 0 

23.3 4 
0.0 0 

0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 
0.0 0 

0.0 0 
0.0 0 
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Table E-187. Bicmass (w ) for M.chthvs chirus for every MVD over 3 habitats 
aml all habitats caobined. 

1990 1991 

V i s i t  1 V i s i t  2 V i s i t  1 V i s i t  2 

MVD scpn g / n f N  rn g / n f N  rn W n f N  scpn g / M N  

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 

1 
1 
2 
2 
3 

4 
3 

4 
5 
5 

1 

2 
1 

2 
3 

4 
3 

4 
5 
5 
- 

ctl 
oil 
ctl 
O i l  
cu 
O i l  
ctl 
O i l  
ctl 
Oil 

ctl 
oil 
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  

ctl 
O i l  
c t l  
O i l  
ctl 
O i l  
ctl 
O i l  
cu 
Oil 

ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
ctl 
O i l  
- 

All Habitats 
805.3 0.00 91 701.9 0.00 83 
573.7 0.00 89 570.3 0.00 90 
804.3 0.00 90 729.8 0.00 82 
712.7 0.00 89 757.0 0.00 89 
645.6 0.00 86 508.5 0.01 69 
581.1 0.01 81 707.3 0.01 79 
253.9 0.00 43 283.2 0.00 34 
332.4 0.12 45 287.4 0.01 40 

82.8 0.00 13 39.3 0.00 8 
63.7 0.00 14 29.6 0.00 !5 

sheltered RsxJcy Habitats 

112.3 0.00 29 123.4 0.00 30 
84.1 0.00 28 83.7 0.00 29 

131.5 0.00 29 125.8 0.00 29 
89.8 0.00 27 99.9 0.00 29 

109.9 0.00 28 96.6 0.00 26 
87.2 0.00 27 88.7 0.00 2!5 

27.6 0.00 10 15.1 0.00 !5 
16.2 0.00 7 15.0 0.00 '7 
6.4 0.00 2 - - -- 

1.5 0.00 :L 
coarse T&XZFXI Habitats 
522.3 0.00 41 436.4 0.00 3!5 

481.2 0.00 41 484.4 0.00 3!5 
331.6 0.00 37 312.7 0.00 313 

432.9 0.00 37 506.8 0.00 313 
328.2 0.00 38 341.0 0.00 33 
348.2 0.00 35 502.1 0.00 3'7 
141.4 0.00 21 184.0 0.00 22 
234.6 0.00 27 224.8 0.00 2!5 
43.8 0.00 8 27.3 0.00 4 
75.3 0.00 12 28.4 0.00 6 

198.9 0.00 22 181.9 0.00 1!> 
129.7 0.00 23 134.1 0.00 2:2 
233.3 0.00 22 145.4 0.00 113 
148.4 0.00 23 124.5 0.00 2:2 
230.1 0.00 21 78.8 0.01 l:L 
123.0 0.01 18 108.6 0.06 16 
84.9 0.01 12 84.1 0.00 '7 
81.6 0.52 11 47.5 0.02 13 
13.5 0.00 4 2.3 0.00 :L 
7.5 0.00 1 9.4 0.00 :1 

--- 

E X P W ~  Racky habitats 

428.8 0.00 48 
324.7 0.00 44 
397.3 0.00 48 
365.6 0.01 44 
271.0 0.02 38 
353.0 0.04 39 
24.2 0.23 5 
52.3 0.30 8 

48.9 0.00 20 
70.8 0.00 19 
76.0 0.00 21 
79.6 0.00 19 

72.8 0.00 15 
63.3 0.00 18 

8.7 0.00 2 
4.8 0.96 2 

--- 
211.2 0.00 16 
152.4 0.00 15 
184.1 0.00 15 
197.1 0.00 15 
33.4 0.00 8 
174.1 0.00 14 

23.9 0.00 3 
--- 

168.7 0.00 12 
101.4 0.00 10 
137.1 0.00 12 

174.4 0.07 12 
88.9 0.04 10 

106.2 0.18 10 
15.5 0.38 3 
23.6 0.18 3 

414.4 0.00 40 
300.1 0.00 40 
447.9 0.05 38 
381.7 0.08 40 
177.8 0.18 21 
313.6 0.12 33 
3.0 0.00 1 
74.1 0.00 9 

--- 
52.5 0.00 16 
61.3 0.00 16 
53.0 0.00 15 
62.8 0.00 16 
28.2 0.15 6 
33.7 0.04 11 
3.0 0.00 1 

--- 
180.9 0.00 13 
162.2 0.00 15 

231.4 0.00 15 
183.6 0.00 12 

56.0 0.00 8 
197.7 0.00 14 

74.0 0.00 9 
--- 

181.0 0.00 11 

211.3 0.17 11 
76.6 0.00 9 

87.5 0.38 9 
93.7 0.40 7 
82.2 0.44 8 
-I_- --- 

- 
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Table E-188. Biomass ( g / m 2 )  of Phvtichthvs chirus. Each mean is 
for MVD 2, 3 and 4 combined anld n = sample size. 

1990 1991 

n Visit 1 n Visit 2 n Visit 1 n Visit 2 

Habitats Ctl 96 0.000 88 0.000 49 0.006 40 0.059 
Combined Oil 89 0.020 89 0.008 45 0.017 40 0.072 

Rocky 
Sheltered Ctl 27 0.000 29 0.000 21 0.000 16 0.033 

Oil 29 0.000 29 0.000 20 0.000 16 0.010 

Coarse Ctl 41 0.000 35 0.000 16 0.000 13 0.000 
Textured Oil 37 0.000 38 0.000 15 0.000 15 0.000 

Exposed Ctl 28 0.001 24 0.003 12 0.025 11 0.169 
Rocky Oil 23 0.078 22 0.034 10 0.080 9 0.304 
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Table E-189. 'Ihe percent (%) of ~ c h t h v s  chiruscutofthetatal ( T t l )  mm33er 
of m's w i t h  Fhvtichthvs 
for all 3 habitats and habitats amdxii. present at each MvD for oil am3 control sites 

Overall -Rocky 

oil  03llb-01 oil control 
- 

Y e a r M v D  mTtl % mm 8 mm % mTtl % 

1990 2 0 178 0.0 0 172 0.0 0 45 0.0 0 40 0.0 
1990 3 3 160 1.9 1 155 0.6 3 34 8.8 1 32 3.1 
1990 4 6 87 6.9 1 77 1.3 6 19 31.6 1 19 5.3 

1991 2 0 85 0.0 0 89 0.0 0 19 0.0 0 23 0.0 
1991 3 4 85 4.7 1 86 1.2 4 19 21.1 1 23 4.4 
1991 4 9 72 12.5 5 59 8.5 8 18 44.4 4 19 21.1 

- 

CoarseTeXtured --Rocky 

1990 2 0 75 0.0 0 76 0.0 0 58 0.0 0 56 0.0 
1990 3 0 72 0.0 0 71 0.0 0 54 0.0 0 52 0.0 
1990 4 0 53 0.0 0 43 0.0 0 15 0.0 0 15 0.0 

1991 2 0 30 0.0 0 29 0.0 0 36 0.0 0 37 0.0 
1991 3 0 30 0.0 0 27 0.0 0 36 0.0 0 36 0.0 
1991 4 0 28 0.0 0 16 0.0 1 26 3.9 1 24 4.2 

- 

Table E-190. percent (%) of michthvs chirus art of the total (tu) 
of m's w i t h  phvtichthvs aim present at each MvD for all 3 habitats 

and all habitats canbind. 

1990 2 0 350 0.0 0 85 0.0 0 151 0.0 0 114 0.0 
1990 3 4 315 1.3 4 66 6.1 0 143 0.0 0 106 0.0 
1990 4 7 164 4.3 7 38 18.4 0 96 0.0 0 30 0.0 

1991 2 0 174 0.0 0 42 0.0 0 59 0.0 0 73 0.0 
1991 3 5 171 2.9 5 42 11.9 0 57 0.0 0 72 0.0 
1991 4 14 131 10.7 12 37 32.4 0 44 0.0 2 50 4.0 
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Table E-191. The  percent (%) of michthw chirus feud out of the total (tu) 
nu&er of W ' s  w i t h  phvtichths c3 i . r~  present a t  each W for oil and ccntrol 
sites for all 3 habitats and habitats ambined. 

1990 2 1 0 179 0.0 0 45 0.0 0 78 0.0 
1990 3 1 1 167 0.6 

0 56 0.0 

1990 4 1 
1 39 2.6 0 73 0.0 0 55 0.0 

6 89 6.7 6 23 26.1 0 48 0.0 0 18 0.0 

1990 2 2 0 171 0.0 0 40 0.0 0 73 0.0 0 58 0.0 
1990 3 2 3 148 2.0 3 27 11.1 0 70 0.0 
1990 4 2 1 75 1.3 1 15 6.7 0 48 0.0 

0 51 0.0 
0 12 0.0 

1991 2 1 
1991 3 1 

0 94 0.0 0 22 0.0 0 31 0.0 0 4 1  0.0 

1991 4 1 
1 93 1.1 1 22 4.6 
6 77 7.8 6 22 27.3 

0 30 0.0 0 41 0.0 
0 22 0.0 0 33 0.0 

1991 2 2 0 80 0.0 0 20 0.0 0 28 0.0 
1991 3 2 4 78 5.1 

0 32 0.0 

1991 4 2 8 54 14.8 
4 20 20.0 0 27 0.0 
6 15 40.0 

0 31 0.0 
0 22 0.0 2 17 11.8 
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Table E-192. The  percent (%) of =ichthvs ch i rus faud(F l ld )au to f the to ta l  

control sites for all 3 habitats and habitats ccpr33ined. 
( T U )  m m h r  of MVD’s w i t h  R~ytid~thvs &ims present at each biVLI for oi l  ard 

1990 2 
1990 3 
1990 4 

1990 2 
1990 3 
1990 4 

1991 2 
1991 3 
1991 4 

1991 2 
1991 3 
1991 4 

1990 2 

1990 4 
1990 3 

1990 2 
1990 3 
1990 4 

1991 2 

1991 4 
1991 3 

1991 2 
1991 3 
1991 4 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

0 89 0.0 0 !30 0.0 0 23 0.0 
1 81 1.2 0 !36 0.0 1 18 5.6 0 21 0.0 

0 22 0.0 

5 46 10.9 1 843 2.3 5 11 45.5 1 l2 8.3 

0 89 0.0 0 !32 0.0 0 22 0.0 0 18 0.0 
2 79 2.5 
1 4 1  2.4 

1 159 1.5 2 16 12.5 1 11 9.1 
0 :34 0.0 1 8 12.5 0 7 0.0 

0 45 0.0 0 ,49 0.0 0 10 0.0 0 l2 0.0 
1 45 2.2 0 ~48 0.0 
5 39 12.8 1 138 2.6 

1 10 10.0 
5 10 50.0 

0 12 0.0 
1 12 8.3 

0 40 0.0 
3 40 7.5 

0 40 0.0 0 9 0.0 
1 138 2.6 3 9 33.3 

0 11 0.0 

4 33 12.1 
1 11 9.1 

4 :21  19.0 3 8 37.5 3 7 42.9 

coarse- --Racky 

0 37 0.0 0 , 4 1  0.0 
0 35 0.0 

0 29 0.0 
0 :38 0.0 

0 27 0.0 

0 27 0.0 0 : 2 1  0.0 
0 28 0.0 
0 8 0.0 

0 27 0.0 
0 10 0.0 

0 38 0.0 0 :35 0.0 
0 37 0.0 0 :33 0.0 

0 29 0.0 
0 26 0.0 

0 29 0.0 

0 26 0.0 
0 25 0.0 

0 :22 0.0 0 7 0.0 0 5 0.0 

0 15 0.0 0 :16 0.0 0 20 0.0 0 21 0.0 
0 15 0.0 0 :15 0.0 0 20 0.0 
0 14 0.0 0 8 0.0 0 15 0.0 0 18 0.0 

0 21 0.0 

0 15 0.0 0 :13 0.0 0 16 0.0 0 16 0.0 
0 15 0.0 0 :12 0.0 
0 14 0.0 0 8 0.0 

0 16 0.0 0 15 0.0 
1 11 9.1 1 6 16.7 
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Table E-193. Wilcoxon matched-pairs test on abundance (number/m' ) 
for Phvtichthvs chirus. MVD 2, 3 and 4 were used for these 
analyses. 

Year Visit Habitat size p(va1ue) 
Samp.le 

1990 1 
1990 2 
1991 1 
1991 2 

1990 1 
1990 2 
1991 1 
1991 2 

1990 1 
1990 2 
1991 1 
1992 1 

1990 1 
1990 2 
1991 1 
1991 2 

All Habitats 
All Habitats 
All Habitats 
All Habitats 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

Table E-194. Wilcoxon matched-pairs test on biomass(g/m2 ) for 
Phvtichthvs chirus. MVD 2, 3 ,and 4 were used for these analysis. 

Year Visit Habitat 
S am:p 1 e 
Sime P(Va1ue) 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1991 

1990 
1990 
1991 
1992 

1990 
1990 
1991 
1991 

1 
2 
1 
2 

1 
2 
1 
2 

1 
2 
1 
1 

1 
2 
1 
2 

All Habitats 
All Habitats 
All Habitats 
All Habitats 

Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 
Sheltered Rocky 

Coarse Textured 
Coarse Textured 
Coarse Textured 
Coarse Textured 

Exposed Rocky 
Exposed Rocky 
Exposed Rocky 
Exposed Rocky 

3 
2 
3 
4 

0 
0 
0 
1 

0 
0 
0 
0 

3 
2 
3 
3 



Table E-195. W i l m x o n  matched pairs test for phvtichthvs &irus abundanoe 
(nu&er/nf ) a t  each during 2 visits in 1990 and 1991 for all 3 habitats and 
all habitats aubined. 

Year V i s i t  Habitat m N Wilwxian 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

0 
0 
0 
0 

1 
1 
0 
0 

3 
3 
0 
0 

0 
0 
0 
0 

1 
1 
0 
0 

1 
1 
0 
0 

0.158 
0.158 

0.142 
0.142 

0.158 
0.158 

0.158 
0.158 
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Table E-195. ( a m t i m e 3 )  Wilcaxon for Rwticfithvs chirus akudance (maberm ) . 

Year V i s i t  Habitat MVD N W i l d a n  

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

0 
0 
0 
0 

1 
1 
0 
0 

3 
3 
0 
0 

0 
0 
0 
0 

3 
3 
0 
0 

3 
2 
0 
1 

0.158 
0.158 

0.055 
0.055 

0.297 
0.297 

0.297 
0.090 

0.153 
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Table E-196. Wilcoxon matched1 pairs test for Phvtichthvs chirus 
biomass (g/mz ) over each MVD at each of 3 habitats and all habitats 
combined during 2 visits each in 1990 and 1991. 

Year Visit Habitat MVD N Wilcoxian 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 1 
90 1 
90 1 
90 1 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

90 2 
90 2 
90 2 
90 2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

0 
0 
0 
0 

1 
1 
0 
0 

3 
3 
0 
0 

0 
0 
0 
0 

1 

0 
1 

0 

1 
1 
0 
0 

0.158 
0.158 

0.142 
0.142 

0.158 
0.158 

0.158 
0.158 

203 



Table E-196. (continued) Wilooxon matched pairs on Phvtichthvs 
chirus biomass (g/m’). 

Year Visit Habitat MVD N Wilcoxian 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

91 
91 
91 
91 

1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

2 
2 
2 
2 

2 
2 
2 
2 

2 
2 
2 
2 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

All 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

A1 1 
Exposed Rocky 
Coarse Textured 
Sheltered Rocky 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

2 
2 
2 
2 

3 
3 
3 
3 

4 
4 
4 
4 

0 
0 
0 
0 

1 
1 
0 
0 

3 
3 
0 
0 

0 
0 
0 
0 

3 
3 
0 
0 

3 
2 
0 
1 

0.158 
0.158 

0.297 
0.297 

0.297 
0.297 

0.500 
0.327 

0.153 
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Table E-197. Mean abundance (number/mz) of the snailfish LiDaris 
collected in Prince William Sound, Alaska at each site in 1390 

matched site is also given. SI9 = standard error of the mean. MVD 
for visits 1 and 2. The difference between the oil and control 

2, 3 and 4 were combined for these analysis. 

Site 
Pair Type Mean Change SE Mean Change SE 

Visit 1 Visit 2 

4825C Control 0.000 0.000 

453c 
1424 Oil 

Control 0.000 0.000 
0.000 

453 
601C 

Oil 0.000 
Control 0.000 0.000 

601 Oil 
598C 

0.000 

598 
Control 0.000 0.000 
oil 0.000 

1522C 
1522 

Control 0.000 0.000 
Oil 0.000 

1383C Control 0.621 0.621 
1580 Oil 
506C 

0.000 
Control 0.000 0.000 

506 
1598C 

Oil 0.000 
Control 0.000 0.000 

1598 Oil 
846C 

0.000 
Control 0.000 0.000 

846 
1650C 

Oil 0.000 
Control 0.076 0.076 

1650 Oil 0.000 
1171C Control 0.057 0.057 
1171 Oil 0.000 
1627C 
1627 

Control 0.000 0.000 
Oil 0.000 

19c 
Exposed Rocky Sites 

19 
Control 0.139 0.099 
oil 0.040 

4537c Control 0.003 -0.002 
979 
1642C 

Oil 0.005 
Control 0.000 -0.343 

833 
1642C 

oil 0.343 

232 
Control 0.000 0.000 
Oil 0.000 

2937C 
305 Oil 

Control 0.000 0.000 
0.000 

Sheltered Estuary Sites 
2397C Control 0.000 0.000 

Sheltered Rocky Sites 

Coarse Textured Sites 

208/209 Oil 0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.541 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.063 
0.000 
0.043 
0.000 
0.000 
0.000 

0.072 
0.025 
0.003 
0.005 
0.000 
0.290 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.248 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.006 
0.000 
0.000 
0.005 

0.040 
0.000 
0.005 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.248 0.159 
0.000 

0.000 0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0.006 0.006 

0.000 
-0.005 0.000 

0.005 

0.040 0.027 
0.000 

0.005 0.005 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 
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Table E-198. Mean abundance (number/m*) of the snailfish Liwaris 
collected in Prince William sound, Alaska at each site in 1991 

for visits 1 and 2. The difference between the oil and control 
matched site is also given. SI5 = standard error of the mean. MVD 
2, 3 and 4 were combined for these analysis. 

Visit 1 
Site 
Pair Type Mean Change SE Mean Change SE 

Visit 2 

4825C 

453c 
1424 

453 
601C 
601 
598C 
598 
1522C 
1522 

506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 

Sheltered Rocky Sites 
Control 0.000 0.000 
Oil 
Control 0.000 0.000 

0.000 

Oil 0.000 
Control 0.000 0.000 
Oil 
Control 0.000 0.000 

0.000 

Oil 
Control 0.000 0.000 

0.000 

Oil 0.000 

Coarse Textured Sites 

Oil 
Control 0.000 0.000 

Control 0.000 0.000 
0.000 

Oil 
Control 0.000 0.000 

0.000 

Oil 
Control 0.048 0.048 

0.000 

oil 0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.019 
0.000 

19c 
19 Oil 0.042 0.024 

Control 0.030 -0.012 0.030 

4537c Control 0.007 -0.009 0.007 
979 Oil 0.016 
1642C 

0.016 
Control 0.000 -0.047 0.000 

833 Oil 0.047 0.047 

Exposed Rocky Sites 

Sheltered Estuary Sites 

208/209 Oil 0.000 0.000 
2397C Control 0.008 0.008 0.008 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 ----- 

0.000 
0 . 0 2 0  
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 0.000 
0.000 

0.000 0 . 0 0 0  
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

-0.020 0.000 
0.020 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.278 0.278 0.181 
0.000 
0.080 0.052 0.032 

0.000 

0.028 0.020 
0.000 -0.070 0.000 
0.070 0.070 

0.014 0.014 0..014 
0.000 0.000 
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Table E-199. Mean biomass (q/mz ) of the snailfish LiDaris SD. 

visits 1 and 2. The difference between the oil and control matched 
collected in Prince William Sound, Alaska at each site in 1990 for 

site is also given. SE = standard error of the mean. MVD 2, 3 and 
4 were combined for these ana1:ysis. 

Visit 1 visit 2 
site 
Pair Type Mean Change SE Mean Change SE 

4825C 
1424 

Control 0.000 0.000 0.000 
oil 0.000 0.000 

453c 
453 

Control 0.000 0.000 0.000 
Oil 0.000 0.000 

601C 
601 

Control 0.000 0.000 0.000 
O i l  0.000 

598C 
0.000 

Control 0.000 0.000 0.000 
598 Oil 0.000 0.000 
1522C 
1522 

Control 0.000 0.000 0.000 
Oil 0.000 0.000 

1383C Control 0.464 0.464 0.416 
1580 
506C 

Oil 
Control 0.000 0.000 0.000 

0.000 0.000 

506 Oil 0.000 0.000 
1598C Control 0.000 0.000 0.000 
1598 
846C 

O i l  0.000 0.000 
Control 0.000 0.000 0.000 

846 Oil 0.000 0.000 
1650C Control 0.015 0.015 0.014 
1650 Oil 0.000 0.000 
1171C Control 0.059 0.059 0.051 
1171 oil 0.000 0.000 
1627C 
1627 

Control 0.000 0.000 0.000 
Oil 0.000 0.000 

19c Control 0.024 0.022 0.010 
19 
4537c 

oil 0.002 0.002 
Control 0.001 0.000 0.001 

979 Oil 0.001 0.001 

833 
1642C Control 0.000 -0.021 0.000 

oil 0.021 0.018 

232 
1642C Control 0.000 0.000 0.000 

Oil 0.000 
2937C Control 0.000 0.000 0.000 

0.000 

305 Oil 0.000 0.000 
Sheltered Estuary Sites 

2397C Control 0.000 0.000 0.000 
208/209 Oil 0.000 0.000 

Sheltered Rocky Sites 

Coarse Textured Sites 

Exposed Rocky Sites 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.287 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.007 
0.000 
0.000 
0.007 

0.009 
0.000 
0.002 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.287 0.181 
0.000 

0.000 0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0.000 

0.000 
0.007 0.007 

0.000 
-0.007 0.000 

0.007 

0.009 0.005 
0.000 

0.002 0.002 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 
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Table E-200. Mean biomass ('g/m') of the snailfish LiDaris SD 

visits 1 and 2. The difference between the oil and control matched 
collected in Prince William Sound, Alaska at each site in 1991 for 

site is also given. SE = standard error of the mean. MVVD 2, 3 and 
4 were combined for these analysis. 

Visit 1 Visit 2 

Site Type Mean Change SE Mean Change SE 

4825C 
1424 Oil 

Control 0.000 0.000 0.000 
0.000 

453c Control 0.000 0.000 0.000 
0.000 

453 
601C 

Oil 0.000 0.000 

601 
Control 0.000 0.000 0.000 

598C 
Oil 
Control 0.000 0.000 0.000 

0.000 0.000 

598 
1522C 

Oil 
Control 0.000 0.000 0.000 

0.000 0.000 

1522 Oil 0.000 0.000 

Sheltered Rocky Sites 

Coarse Textured Sites 
506C Control 0.000 0.000 0.000 
506 Oil 0.000 0.000 
1598C Control 0.000 0.000 0.000 
1598 
846C 

Oil 0.000 
Control 0.000 0.000 0.000 

0.000 

846 oil 0.000 0.000 
1650C Control 0.006 0.006 0.002 
1650 Oil 0.000 0.000 

19c 
19 

Control 0.009 0.006 0.009 
Oil 

4537c Control 0.002 -0.001 0.002 
979 
1642C 

Oil 0.003 0.003 

833 
Control 0.000 -0.003 0.000 
Oil 0.003 0.003 

Exposed Rocky Sites 

0.003 0.002 

Sheltered Estuary Sites 
2397C Control 0.002 0.002 0.002 
208/209 Oil 0.000 0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 ----- ----- 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0.006 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.006 0.000 
0.006 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.056 0.056 0.043 
0.000 
0.017 0.012 0.004 

0.000 

0.005 0.003 
0.000 -0.010 0.000 
0.010 0.010 

0.013 0.013 0.013 
0.000 0.000 
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Table E-201. Abundance (number/m' ) of the snailfish Liv 
within each of the three habitats, and habitats combined at control 

aris SD. 

and oiled site pairs sampled in Prince William Sound, Alaska during 
each of two visits in 1990 and 1991. Each mean is for MVD 2, 3 and 
4 combined and n = sample size. 

1990 
~ ~~ 

1991 

Habitat Type n Visit 1 n Visit 2 n Visit 1 n Visit 2 

Sheltered Control 
Rocky Oil 

Textured Oil 
coarse Control 

Exposed Control 
Rocky Oil 

Habitats Control 
Combined Oil 

29 0.000 
27 0.000 

41 0.110 
37 0.000 

23 0.056 
28 0.030 

89 0.014 
96 0.056 

29 0.000 
29 0.000 

35 0.044 
38 0.001 

24 0.009 
22 0.000 

88 0.019 
89 0.001 

20 0.000 
21 0.000 

16 0.012 
15 0.000 

12 0.013 
10 0.033 

49 0.007 
45 0.007 

16 0.000 
16 0.000 

13 0.000 
15 0.004 

11 0.105 
9 0.036 

40 0.029 
40 0.009 

Table E-202. Biomass (g/m2) of the snailfish LiDaris sv. found 
within the three habitats, and habitats combined at control and 
oiled site pairs sampled in Prince William Sound, Alaska during 
each of two visits in 1990 and 1991. Each mean is for MVD 2, 3 and 
4 combined and n = sample size. 

1990 1991 

Habitat Type n Visit 1 n Visit 2 n Visit 1 n Visit 2 

Sheltered Control 
Rocky oil 

Coarse 
Textured Oil 

Control 

Exposed Control 
Rocky Oil 

Habitats Control 
Combined Oil 

29 
27 

41 
37 

28 
23 

89 
96 

0.000 
0.000 

0.079 
0.000 

0.005 
0.003 

0.001 
0.035 

29 
29 

35 
38 

24 
22 

89 
88 

0.000 
0.000 

0.050 
0.001 

0.002 
0.000 

0.001 
0.021 

20 0.000 
21 0.000 

16 0.001 
15 0.000 

12 0.004 
10 0.003 

49 0.001 
45 0.001 

16 0.000 
16 0.000 

13 0.000 
15 0.001 

11 0.021 
9 0.005 

40 0.006 
40 0.002 



Table E-203. Mean abundance I:number/m') of the tidepool sculpin 
Olisocottus maculosus collected in Prince William Sound, Alaska at 
each site in 1990 for visits 1 and 2. The difference between the 

the mean. MVD 2, 3 and 4 were combined for these analysis. 
oil and control matched site is, also given. SE = standard error of 

~~~~ 

Site 
Pair Type Mean Change SE Mean Change SE 

visit 1 Visit 2 

4825C 
1424 Oil 

Control 0.000 0.000 0.000 
0.000 

453c 
0.000 

Control 0.000 0.000 0.000 
453 oil 0.000 0.000 
601C 
601 

Control 0.000 -0.013 0.000 
Oil 

598C 
0.013 0.013 

598 
Control 0.015 0.015 0.015 

1522C 
Oil 
Control 0.000 0.000 0.000 

0.000 0.000 

1522 Oil 0.000 0.000 

1383C Control 0.007 0.007 0.007 
1580 Oil 0.000 0.000 
506C Control 0.000 0.000 0.000 
506 
1598C 

Oil 0.000 0.000 

1598 Oil 0.000 0.000 
Control 0.000 0.000 0.000 

846C Control 0.000 0.000 0.000 
846 oil 0.000 
1650C 

0.000 

1650 
Control 0.026 0.010 0.018 
Oil 0.016 0.016 

1171C 
1171 

Control 0.092 0.092 0.043 

1627C 
Oil 0.000 0.000 
Control 0.008 0.008 0.008 

1627 Oil 0.000 0.000 

19c Control 0.123 0.092 0.059 

4537c 
19 Oil 0.031 

Control 0.059 0.059 0.027 
0.022 

979 Oil 0.000 
1642C 

0.000 

833 Oil 
Control 0.000 0.000 0.000 

0.000 
1642C 

0.000 
Control 0.000 0.000 0.000 

232 Oil 0.000 
2937C 

0.000 

3 05 
Control 0.000 -0.041 0.000 
Oil 0.041 0.041 

2397C 
Sheltered Estuary Sites 

Control 0.003 0.003 0.003 
208/209 Oil 0.000 0.000 

Sheltered Rocky Sites 

Coarse Textured Sites 

Exposed Rocky Sites 

0.000 
0.000 
0.054 
0.097 
0.000 
0.023 
0.014 
0.000 
0.000 
0.000 

0.006 
0.006 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.015 
0.000 
0.000 

0.136 
0.000 
0.119 
0.081 
0.000 
0.118 
0.000 
0.127 
0.058 
0.023 

0.000 0.000 
0.000 

-0.042 0.054 
0.097 

-0.023 0.000 
0.023 

0.014 0.014 
0.000 

0.000 0.000 
0.000 

4E-4 0.006 

0.000 0.000 
0.006 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0.000 

0.000 
-0.015 0.000 

0.015 
0.000 0.000 

0.000 

0.136 0.106 
0.000 

0.038 0.050 
0.037 

-0.118 0.000 
0.118 

-0.127 0.000 
0.127 

0.035 0.058 
0.015 

0.000 -0.004 0.000 
0.004 0.004 
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Table E-204. Mean abundance (number/m' ) of the tidepool sculpin 
Olisocottus maculosus collected in Prince William Sound, Alaska at 
each site in 1991 for visits 1 and 2. The difference between the 
oil and control matched site is also given. SE = standard error of 
the mean. MVD 2, 3 and 4 were combined for these analysis. 

visit 1 Visit 2 
Site 
Pair Type Mean Change SE Mean Change SE 

4825C Control 0.000 0.000 0.000 
1424 
453c 

Oil 0.000 
Control 0.060 0.046 0.060 

0.000 

453 
601C 

oil 0.014 0.014 

601 
Control 0.000 -0.038 0.000 
Oil 

598C 
0.038 0.038 

598 
Control 0.016 0.016 0.016 

1522C 
Oil 
Control 0.000 -0.103 0.000 

0.000 0.000 

1522 Oil 0.103 0.103 

Sheltered Rocky Sites 

Coarse Textured Sites 
506C 
506 Oil 

Control 0.000 -0.026 0.000 
0.026 

1598'2 
0.026 

1598 Oil 0.000 0.000 
Control 0.000 0.000 0.000 

84 6C 
846 Oil 

Control 0.000 0.000 0.000 
0.000 

1650C 
0.000 

Control 0.059 0.059 0.050 
1650 Oil 0.000 0.000 

19c 
Exposed Rocky Sites 

19 
Control 0.065 0.037 0.027 
Oil 0.028 

4537c Control 0.099 -0.066 0.032 
0.028 

979 Oil 0.164 
1642C 

0.164 

833 
Control 0.000 0.000 0.000 
Oil 0.000 0.000 

Sheltered Estuary Sites 

208/209 Oil 0.000 0.000 
2397C Control 0.008 0.008 0.008 

0.000 0.000 0.000 
0.000 
0.024 0.024 0.024 

0.000 

0.000 0.000 
0.000 -0.039 0.000 
0.039 
0.000 -0.051 0.000 

0.039 

0.051 0.051 ----- ----- 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.026 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.026 0.026 
0.000 

0.041 0.041 0.041 
0.000 
0.000 -0.013 0.000 

0.000 

0.013 0.008 
0.039 0.025 0.039 
0.014 0.014 

0.000 0.000 0.000 
0.000 0.000 
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Table E-205. Mean biomass (g/m2) of the tidepool sculpin 
Olisocottus maculosus collected in Prince William Sound, Alaska at 
each site in 1990 for visits 1 and 2. The difference between the 
oil and control matched site is also given. SE = standard error of 
the mean. MVD 2, 3 and 4 were combined for these analysis. 

Site 
Pair Type Mean Change SE 

Sheltered Rocky Sites 

Visit 1 

4825C Control 0.000 0.000 0.000 
1424 
453c 

Oil 0.000 
Control 0.000 0.000 0.000 

0.000 

453 Oil 0.000 
601C 

0.000 

601 Oil 0.025 0.025 
Control 0.000 -0.025 0.000 

598C 
598 

Control 0.003 0.003 0.003 
Oil 0.000 

1522C 
0.000 

1522 Oil 0.000 0.000 
Control 0.000 0.000 0.000 

1383C 
1580 Oil 0.000 0.000 

Control 0.025 0.025 0.025 

506C 
506 

Control 0.000 0.000 0.000 
Oil 0.000 

1598C Control 0.000 0.000 0.000 
0.000 

1598 Oil 0.000 0.000 
846C Control 0.000 0.000 0.000 
846 Oil 0.000 0.000 
1650C 
1650 oil 

Control 0.042 0.030 0.028 
0.012 

1171C 
0.012 

Control 0.165 0.165 0.093 
1171 
1627C 

Oil 0.000 0.000 

1627 
Control 0.004 0.004 0.004 
Oil 0.000 0.000 

19c 
19 

Control 0.123 0.114 0.056 
oil 

4537c 
0.009 0.007 

Control 0.009 0.009 0.008 
979 oil 0.000 0.000 
1642C 
833 

Control 0.000 0.000 0.000 
Oil 0.000 0.000 

1642C Control 0.000 0.000 0.000 
232 Oil 0.000 
2937C 

0.000 

3 05 
Control 0.000 -0.001 0.000 
Oil 0.001 0.001 

2397C 
208/209 Oil 

Control 0.007 0.007 0.007 
0.000 0.000 

Coarse Textured Sites 

Exposed Rocky Sites 

Sheltered Estuary Sites 

Visit 2 

Mean Change SE 

0.000 
0.000 
0.036 
0.092 
0.000 
0.027 
0.001 
0.000 
0.000 
0.000 

0.020 
0.001 
0.000 
0.000 
0.000 
0.000 
0.000 
0 . 0 0 0  
0.000 
0.000 
0.000 
0.022 
0.000 
0.000 

0.087 
0.000 
0.081 
0.030 
0.000 
0.011 
0.000 
0.011 
0.092 
0.067 

0.000 0.000 
0.000 

-0.057 0.036 
0.092 

-0.027 0.000 
0.027 

0.001 0.001 
0.000 

0.000 0.000 
0.000 

0.019 0.020 

0.000 0.000 
0.001 

0.000 0.000 
0.000 

0.000 0.000 
0.000 

0.000 
0 . 0 0 0  

0.000 
-0.022 0.000 

0.022 
0.000 0.000 

0.000 

0.087 0.081 
0.000 

0.051 0.037 
0.018 

-0.011 0.000 
0.011 

-0.011 0.000 
0.011 

0.026 0.092 
0.050 

0.000 -0.001 0.000 
0.001 0.001 
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Table E-206. Mean biomass (g/m2) of the tidepool sculpin 
Oliaocottus maculosus collected in Prince William Sound, Alaska at 
each site in 1991 for visits 1 and 2. The difference between the 
oil and control matched site is, also given. SE = standard error of 
the mean. MVD 2, 3 and 4 were combined for these analysis. 

Visit 1 Visit 2 

Site Type Mean Change SE Mean Change SE 

Sheltered Rocky Sites 
4825C Control 0.000 0.000 0.000 0.000 0.000 0.000 
1424 Oil 
453c Control 0.017 -0.010 0.017 0.007 0.007 0.007 

0.000 0.000 0.000 0.000 

453 Oil 0.028 0.028 0.000 
601C 

0.000 

601 
Control 0.000 -0.012 0.000 0.000 -0.016 0.000 
Oil 

598C 
0.012 

Control 0.019 0.019 0.019 0.000 -0.028 0.000 
0.012 0.016 0.016 

598 
1522C 

Oil 0.000 0.000 0.028 
Control 0.000 -0.244 0.000 ----- 0.028 

1522 Oil 0.244 0.244 ----- 

506C 
506 
1598C 

846C 
1598 

846 
1650C 
1650 

Coarse Textured Sites 

Oil 
Control 0.000 -0.026 

0.026 
Control 0.000 0.000 
Oil 0.000 
Control 0.000 0.000 
Oil 0.000 
Control 0.034 0.034 
Oil 0.000 

0.000 
0.026 
0.000 
0.000 
0.000 
0.000 
0.029 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.075 
0.000 

0.000 0.000 
0.000 

0.000 0.000 
0 . 0 0 0  

0.000 0.000 
0.000 

0.075 0.075 
0.000 

19c 
19 

Control 0.108 0.092 0.078 0.150 0.150 0.150 
Oil 0.016 0.016 0.000 0.000 

4537c 
979 

Control 0.094 -0.207 0.037 0.000 -0.012 0.000 
Oil 0.302 0.302 0.012 

1642C 
0.007 

Control 0.000 0.000 0.000 0.060 0.051 0.060 
833 Oil 0.000 0.000 0.009 0.009 

Exposed Rocky Sites 

2397C 
208/209 Oil 

Control 0.017 0.017 0.017 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 

Sheltered Estuary Sites 
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Table E-207. 
Oliaocottus maculosus found within each of the three habitats, and 

Abundance (number/m' ) of the tidepool sculpin 

habitats combined at control and oiled site pairs sampled in Prince 
William Sound, Alaska during each of two visits in 1990 and 1991. 
Each mean is for MVD 2, 3 and 4 combined and n = sample size. 

It990 1991 

Habitat Type n Visit 1 n Visit 2 n visit 1 n Visit 2 

Sheltered Control 
Rocky Oil 

Coarse 
Textured Oil 

Control 

Exposed Control 
Rocky Oil 

Habitats Control 
Combined Oil 

27 
29 

41 
37 

28 
23 

89 
96 

0.003 
0.003 

0.019 
0.003 

0.019 
0.039 

0.020 
0.007 

29 
29 

35 
38 

24 
22 

88 
89 

0.025 
0.014 

0.001 
0.003 

0.058 
0.056 

0.021 
0.023 

- ~~ 

21 0.015 16 
20 0.031 16 

15 0.005 15 
16 0.015 13 

10 0.074 
12 0.054 11 

9 

49 0.025 40 
45 0.032 40 

0.006 
0.022 

0.004 
0.000 

0.026 
0.011 

0.011 
0.011 

Table E-208. Biomass (g/ml) of the tidepool sculpin Oliaocottus 
maculosus found within each of the three habitats, and habitats 
combined at control and oiled site pairs sampled in Prince William 

mean is for MVD 2, 3 and 4 combined and n = sample size. 
Sound, Alaska during each of two visits in 1990 and 1991. Each 

1990 1991 

Habitat Type n Visit 1 n Visit 2 n Visit 1 n Visit 2 

Sheltered Control 27 0.001 29 0.008 21 0.008 16 0.002 
Rocky Oil 29 0.005 29 0.025 20 0.057 16 0.011 

Coarse 
Textured Oil 

Control 41 0.035 35 0.003 16 0.006 13 0.012 
37 0.002 38 0.004 15 0.005 15 0.000 

Exposed Control 28 0.026 24 0.043 12 0.067 11 0.063 
Rocky Oil 23 0.003 22 0.029 10 0.125 9 0.008 

Habitats Control 96 0.023 88 0.015 49 0.023 40 0.022 
Combined Oil 89 0.003 89 0.017 45 0.055 40 0.006 
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