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INTRODUCTION 

The Alaska ~ e ~ a r t m e n t  of Fish and Game (ADF&G) entered into a cooperative agreement with the U.S. 
Fish and Wildlife Service (USF&WS), agreement COOP-93-065 number 1448-0007-93-7770, in the spring 
of 1993 to document the extent of herring spawning activities within the proposed boundaries before and 
after const~uction. This report fulfills the State's obligation according to that agreement for fiscal year 
1993. 

METHODS 

Documentation of timing and shoreiine lengths of herring spawning activities is conducted with a series 
of aerial and skiff surveys by.Department of Fish and Game employees from the Sitka area office. Maps 
of daily spawns are included on a master chart and the total miles of beach receiving spawn for the season 
summed. Underwater surveys using scuba are conducted prior to hatching to document the width of 
spawn and egg density. The total number of eggs. length of spawn *width of spawn* density of eggs, 
is divided by an index value of 100,000,000 to produce a spawning biomass estimate in tons. Visual 
estimates are corrected on an individual diver basis by applying a calibration factor computed from 
volumeuic enumeration of a number of samples each year. 

RESLZTS AND DISCUSSION 

Monitoring of the Sitka area spawning stock suned with the aerial survey program on March 19 and 
continued with flights through April 21. 1993. The first spot spawn occurred at the entrance to Silver Bay 
on March 24 with major spawning in h e  boat harbor study area from March 26 to April 3.The last spawn 
was recorded in the Goddard m a  on April 20. The entire 1.0 nautical mile of shore within the boat 
harbor study area received spawn. The total amount of beach receiving spawn in the Sitka area was 55.3 
nautical miles. 

Based on the amount of spawn observcd from Lhc air. five transects were placed systematically, with a 
random start, within the study area figure 1). The spawn deposition surveys were conducted on April 
10 and 11 within the study area. Transecrs outside of the study area were conducted April 11, 12, and 
13 located mdornly in the area north of Cape Burunof and will act as the control (Figure 2). For the one 
mile of beach within the study boundaries, an escapement estimate of 1,721 tons was computed using a 
width of spawn of 267 meters and a density of 313.086 eggs/rn2. The spawn deposition estimate for the 
control area was 31,076 tons computed using a width of spawn of 91 meters and density of 349,086 



eggs/m2. To account for the spawn south of Cape Burunof an estimate of 2,500 tons was used (Table 2). 

Samples of visual estimates were collected from nine sites within Sitka Sound to use in calibrating 
individual diver estimates. The ratios of laboratory counts compared to visual estimates ranged from .7 
to 1.8 for the Sitka samples. The overall calibration data used from these surveys was based on the sum 
of all samples taken since 1982 and ranged from .85 to 1.1 1 for individual divers (Table 1). 

Individual transect data with number of eggs per quadrant, vegetation type and depth is included in 
Table 3 for the boat harbor study and Table 4 for th.e control. 



Figure 1. 1993 HERRING SPAWN 
SITKA HARBOR 



Figure 2 .  



Table 1. Sitka area &wn depositon calibration results, 1993. 

SITKA SPAWN DEPOSITION DIVER CALIBRATION ESTIMATES, 1993 

Date Transed Observer Sub Visual Lab lab1 
# strate est. count visual 

4 1  3/93 3 RUBD 1Mc RL=225k 264,478 1 2  
BD=320K 0.8 

411 2193 20 RVBDJ hair RL=250k 449,357 1.8 
TMBD BD-320k 1.4 

TM&Ok 1.4 
BDJ-360k 1.2 

411 2/93 1 RUBD Mc R L a  33,930 1.0 
BD=25k 1.4 

411 3/93 3 RUBD Wc RL=190k 141.181 0.7 

4 1  2/93 2 TM Mc TM=7Ok 83,350 1.2 
4 1  3/93 8 TM har TM=35k 29,916 0.9 
411 2/93 1 RVBD Mc RL=17k 12,427 0.7 

Bb15k 0.8 

TOTAL INDIVIDUAL DIVER CALIBRATIONS 1993 SEASON 

Observer No Estimates Vwal est Lab count LabNiual 
R. Larson 18 1617000 2059827 1.3 

T. M i n W i  23 1570000 1816603 1 2  
8. Davidson 21 2508000 2796355 1.1 
B. DeJong 2 &60000 8971 41 1 .O 

OVERALL DIVER CALIBRATIONS USING 1 982 TO 1 993 DATA 

Observer No Estimates V w a l  esl Lab count LabNisual 
R. Larson 281 1.11 

T. Minicucci 1 66 0.85 
B. Davidson 21 1.1 1 
B. DeJong 152 1.03 



Table 2. Stka area spawn deposifion survey resulb, 1993. 

SlTKA BQAT HARBOR HERRING SPAWN DEPOSmON PRQJECT SURVEY 1993 

Number of estimates 
Unajusted sum of estimates by diver 
Carrected sum of estimates by dver 
Total number of eggs/. 1 meter quadrant (1.000s) 
Average length of transects in mebxs 
Lineal meten of shoreline receiving spawn 
Area of survey in square meten 
Average density of quadrant samples (1.000s) 
Average density of eggs per square meter 
Total number of eggs In survey area 
Unadjusted escapement esnmate in tons 
Comcted escapement uslng 1 CPh egg loss 

Corrected escapement m pounds 

267 RL TM 
610 90dl 

677.1 7684.9 
8,362 

267 (tot4 samples ' 5 metem /total [5) transects) 
1,852 (1 .O Mubcd miles of shore ' 1852 meden / mile) 

494,484 (length of shorehe ' a v e m  widlh of bansds) 
31.3 (W eggJ[1,000s] l total number of observations) 

313.182 (average .1 meter quadant sample'1,000 eggs'lo meters) 
154,863,314,000 (mtal alnq area in m e t a ~ ~  ' total eggs per meter) 

1,549 ( b M  number of eggs I 100,000,000 eggs per tr~ of spawners) 
1,721 (WsbTlent lo aaxunt for 1U% egg loss pncW to sumy) 

3.441.407 (bns 2000) 

TOTAL SITKA AREA HERRING SPAWN DEPOSlilON SURVEY 1993 

Number of esnmates 
Unapsted sum of esDmates by dww 
Corrected sum of esm-nams by dver 
Total number of egg9 lmeter quadrant (1.000s) 
Average length of transects in meters 
bneal meters of shorelne reoeMng spawn 
Area of survey m square meten 
Average denvty of quadrant samples (1,000s) 
Average densly of eggs per square meter 
Total number of eggs tn sumy area 
~nadjusted escapement esnrnate ~n tom 
Corrected escapement usmg 10% egg bss 

91 (low sampies ' 5 metervtogl(241 bansects) 
90.748 (49.0 Moocal miles of shore ' 1852 meten 1 m l e )  

8224.038 (lengrh of shoreline average widlh of ltansects) 
3 0 (M eggs(1.000sI l total number of observations) 

3aO.OB6 (awrage .1 meterquabantsample*l.oOo eggs'l0 mebws) 
2796.8n.937.583 (b81 sunmy area in meters ' total eggs per meter) 

27.969 (mtd number of eggs I 100.000.000~&s per ton of spmvners) 

Corrected escapement in pounds 62 t 9.843 (kms ' 2000) 
Note: hsspawnes~mamisbasedmhewalsparmnorlhdCgeBUVpl(50Onar0cal~) 
less the spawn ooarning inside the proposed boa! harbor (1 0 n a m  mb) 
&omass eshmate south of Cape Burunof= 2500 bns ( a m  !%a Scurd agg 6ensaes ' 5.3 muad miles). 

Bornass estimate norh of Cape &Nml 31.076 tons 
&mass esbmate of smaO boat hahm 1,721 tons 
Biomass esfmate C r a m  Inlet l~ Cape Bmmd 

Galxi T w l  
fJe.SW3Srrl w01 

2500 tons 
35.297 tons 



Table 3. Stka Boat Harbor spawn deposifion transed raw dag 1993. 

SITKA BOAT HARBOR HERRING SPAWN SURVEY 1993 
DIVERS: Robert LaMn (RL), Tun Mmiarcci m, Bill Hughes (BH). Ed Grosvnan (EG) 
ABVS: Bottom Typ boulder4d cobbldl ,  k=k, gaveDgul, mud=mud musselmus, 

rock= rck sambnd, shell or shel hashlshl, woody d e k i w  
Veg. Type: ahna=ah, aganmagm, mdhe algae-, e e l g m g ,  flhntaus=fl, 

tuatS=tuc, hairkelphir, taminana=lam. large hwi  kelp=W leafy red=& 
loose&s.cv~s=mac uiva=dv 

DATE TRAN TlME TlME TOTAL W DIVER DIVER INCREMENT DEPM BOllOM M G  RL TM COMMENTS 
NO IN OUT TlMF DEPTH NO.1 NO7 ( M m R S )  ~ F F F ~  TYPF M FYF 

10-Apr-93 1 1753 1817 24 38 RL BH 5 0 r d c h r c 0  transect starts 15 meters 
7 cbl red 1 from rcck bank 
10 cbl bk 1 
10 @ elg a0 target for compass IS 

12 gvl bk 50 ongn of transact #14 
14 gd bk 20 
17 gvl bk 15 
19 gb4 bk 40 
21 gvl Ibk 25 
n gvl ~bk 20 
26 gvl Ibk 65 
28 gvl bk 25 
32 gvl bk 15 
33 gvl bk 10 
35 snd 0 
36 snd red 20 
37 md 0 
38 agm 25 
38 shl agm 15 
38 sM 0 
38 mud 0 
38 mud 0 

1lApr-93 2 10M) 1040 40 35 TM EG 5 d rdc fuc 0 from MHHW, mmpass beanng 350 
-5 rdc fuc 0 mag. (to ongln of transect#3) 
4 rdc 0 
3 rdc fuc 40 
-2 rdc 30 
0 rdc fil 80 
1 rdc fit 30 
1 rdc bk 60 
1 rck Ibk 80 
1 d Ibk 50 
1 rdc Ibk 120 
1 rdc bk 100 
2 d bk 0 
2 d 0 
2 rdc cor 1 
3 rck 1 
3 rck 30 
4 rdc 0 
4 cbl bk 40 
4 d bk 60 
7 d bk 40 
7 cbl bk 50 
8 cbl bk 50 
8 cbi bk 90 
8 cbl bk 60 
9 cbi bk 70 
10 d bk 40 
11 cbl bk 70 
11 cbl bk 90 
11 cbl bk 100 
12 cbl bk 50 
12 cbl bk 60 
13 d bk 4 



cbl 
cbl 
c# 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
rdc 
cbl 
rdc 
rdc 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
ad 
snd 
sd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 

Mc 
bk 
bk 
lbk 
Ibk 
lbk 
bk 
bk 
bk 
bk 
bk 
Ibk 
bk 
tbk 

Ibk 

red 

red 

red 
hi 
hi 
hi 

bk 
bk 

0k 
0k 
hir 
Ibk 
Ibk 
Ibk 
Ibk 
Ibk 
tbk 
Ibk 
bk 
Ibk 
Ibk 
Ibk 
bk 
0k 
Ibk 
Ibk 
bk 
Ibk 
Ibk 

bk 

bs  
bs  
bs  
bs  
bs  
bs  
bs  

50 
20 
10 
5 
10 
30 
30 
20 
5 
1 
5 
5 
5 
5 
0 
3 
0 i n d  sbpe of sand and 
0 mud no addmonal spawn 
0 fmMHHW 
2 mpassbearingappm~230 
40 degrees b Channel Rock 
25 
50 
20 

10 
80 
160 
160 
90 
10 
30 
50 
0 
10 
20 
5 
20 
80 
200 
120 
30 
5 
40 
140 
70 
40 
30 
70 
40 
30 
30 
5 looseeggs 
1 looseeggs 
1 looseeggs 
0 looseeggs 
2 looseeggs 
0 looseeggs 
1 looseeggs 
2 looseeggs 
2 looseeggs 
1 koseeggs 
1 looseeggs 
1 looseeggs 
1 looseeggs 



snd 
snd 
rdc 
nk 
md 
md 
md 
mud 
snd 
snd 
snd 
snd 
nk 
rdc 
snd 
cbl 
cbl 
cbl 
cbl 
snd 
snd 
snd 
snd 
snd 
snd 
sd 
sd 
snd 
d 
snd 
snd 
snd 
sd 
sd 
SJld 

rdc 
rdc 
rdc 
rdc 
cbl 
cbl 
d 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
d 
d 
md 
d 
md 
sd 
P' 
P' 
gvl 
gvl 
P' 
gvl 
P' 

dg 
dg 
dg 
dg 
dg 
dg 
dg 
dg 

o r  
dg 
bk 
Ibk 
Ibk 
dg 

dg 
dg 
dg 

dg 
dg 

dg 
dg 
dg 
dg 
dg 
dg 
Ibk 
0k  
bk 
Ibk 
wr 
Ibk 
Ibk 
Ibk 
bk 
Ibk 
Ibk 
bk 
Ibk 
Ibk 
Ibk 
Ibk 
bk 
Ibk 
Ibk 
Ibk 
bs 

Ibk 
Ibk 
bk 
Ibk 
Ibk 
Ibk 
Ibk 

0 looseeggs 
0 looseeggs 
0 start MHHW south side of 
0 r& kwvn house/yellow trim 
0 bansectbeanng~Coast 
15 Guardmarnkradngappmx. 
8 210 degrees magnetic 
0 
0 
0 
0 
1 
0 
3 
60 
70 
30 
60 
30 
a0 
240 
200 
240 
180 
260 
320 
90 
20 
15 
10 
5 
20 
1 

40 
120 
140 
70 
240 
40 
30 
10 
40 
120 
20 
160 
60 
1 20 
200 
100 
1 20 



36 gvl 40 
36 d bk 30 
37 gvl bk 20 
38 gvl bk 15 
-7 r d c l u c o  
-6 rdc fuc 0  
-5 cbl 0  
-4 cbl 1 
a cbl o 
a Bvl a 
-3 rdc 0  
-3 snd 0  
-2 snd elg 120 
-2 sld elg 7 
-1 snd €49 90 
-1 gvl fil 1 
0  snd elg 10 
0  snd elg 6 
1 d 0  
1 d el9 120 
1  el9 140 
1  elg 15 
1 fnd el9 160 
1 d el9 60 
1 SfKJ el9 20 
1 snd 0  
2 snd 0  
3 snd 0  
4 snd el9 0 
5 snd 30 
5 el9 1 
7  snd el9 0  
9 snd 0 
9 md 0  
9 snd 0  
10 md 0  
10 md 0  
10 md 0 
11 rd 0 
11 d 0 
12 md 0  
12 md 0  
12 md 0  
13 d 0  
13 md 0  
13 md 0  
13 d 0  
13 md 0  
14 cbl bk 40 
14 cbl bk 90 
14 cbl bk 70 
14 cbl Ibk 90 
14 cbl Ibk 100 
14 cbl Ibk 60 
14 cbl Ibk 20 
14 c# bk 25 
I S cbl bk 40 
15 cbl bk 15 
15 bk 50 
16 cbl bk 20 
16 cbl 0  
16 cbl bk 5 
17 cbl bk 80 
17 cbl bk 40 
17 cbl bk 40 
17 d Ibk 15 

starting point is top of 
rodsnorthside- 
bearing to white residence 
buiksng approx. canpass 
headng 230 degrees magnebc 
1 k kose eggs, cbl with barnades 
butbrdams and barnades 
loose eggs 

1 k bose eggs on eelgrass 



cbl bk 
cbl lbk 
cbl bk 
cbl 
cbl bk 
c# bk 
cbl 
cbl 
cbl 
cbl 
snd 
snd 
snd 
snd 



Table 4. Sitka area spawn deposition sbdy wnbd sites, 1993. 

SlTKA HERRING CONTROL SITE SPAWN DEPOSITION SURVEY, 1993 
DlMRS Robert Larson (a), Tm Mrnrrrcd 0. Biil Hughes (BH), Ed Grossman (EG) 
ABVS B o w  Type: barkler=bld, cobbb=d. firdr, g r a v e l a ,  mud.mud, musselsinus. 

rock= r& sancksnd, shell a stdl hasfr-strl, woody debm=wdy 
Veg Type ahna-ala, agarumeagm, 4 n e  al-r, eelgrasszelg, fillamenlmrsdil, 

fucus=h~c, harrkelp&r, b m m ,  large b m  kelp=lbk, leafy W, 
l o o s e = l o s . = u k '  

DATE TRAN TIME TIME TOTAL MAX DlVEFl DIVER INCREMENT DEPTH BOTIDM VEG BRf RL TM COMMENTS 
NO IN OUT TlMF DFPTH ml N0.2 f M V i  

13-Apr-93 1 1035 111 36 P RL BD 5 0 cbl fuc 1 
4 cM fil 2 
7 gvl Ibk 35 bag #5 RL 35/ ED 25 
8 gvl Ibk 5 
11 shl tur 1 
14 md Ibk 3 
15 mud lbk 17 bag #18 RL 171 BD 15 
10 mud I#( 10 
18 md 5 
20 md 0 
20 md 0 
20 md 0 
20 m d b k  20 
20 md Ibk 30 
P md Ibk 20 
19 mud Ibk 20 
18 md Ibk 15 
18 md Ibk 2 
17 md Ibk 25 
17 md Ibk 4 
16 mud Ibk 3 
0 rdc fuc 15 eggs mostly dead to 20' 
-5 rdc fuc 80 
-7 rdc 0 
4 &I fuc 35 
5 &I elg 90 
6 &I eb 45 
9 - elg 20 
9 ImJd eb 15 
10 mud 0 
11 md Ibk 3 
13 mrd 0 
16 mud Ibk 70 
17 mud Ibk 1 
19 md 0 
20 md 0 
23 md 0 
24 md bk 70 bag#AlTM70 
25 md Ibk 140 
25 md Ibk 110 
n md I& 90 
4 cM fuc 12 
3 cbl fuc 20 
0 cM fuc 10 
2 ad fir 10 
4 el9 75 
6 snd 1#( 35 
7 d Ibk 10 
8 d Ibk 65 
9 gvl I& 180 
11 rdC agn 35 bag #P RL 225' BD 320 
15 W 20 LBY sample only 
18 agm 40 



22 rdc W 80 bag #C RL 190/ ED 200 
26 agm 30 LBK sample ont~ 
27 evr agm 10 
32 rdc 0 
37 Bvl 0 
0 rdc fuc 130 
-7 rdc fuc 0 
-9 rdc 0 
4 rdc ndc 120 
6 rdc Ibk 20 
7 rdc Ibk 100 
12 rdc Ibk 35 
16 rdc 1 
22 cbl hir , So baglC3TM50 
29 cbl 1 sleepsbpeend 
38 cM 0 ofspawn 
-1 rdc fuc 150 
11 rdc Ibk 50 
21 rdc Ibk 40 
31 rdc 0 
-6 rdc fuc 40 
-2 rdc fuc 20 
0 rdc fuc 0 
3 rdc Ibk 1 20 
8 ndc Ibk 90 
13 cbl Ibk 20 
17 cbl Ibk 8 
19 yd Ibk 10 
20 d Ibk 20 
20 md 0 
19 mod Ibk 3 
16 snd Ibk 15 
4 rdc fuc 4 
-2 cbl fuc 3 
2 md mud 0 
3 md fuc 45 
4 md elg 0 
3 md 0 
3 md 0 
3 d 0 
3 ud los 1 
3 d 0 
3 ond 0 
2 ud 0 
d rdc hir 200 
4 rdc hrc 100 
3 rdc 0 
0 rdc 0 
2 rdc hir 400 bag#5TTM400+15obsl 
3 rdc h ~ r  140 BDJ 5W+2001ost 
4 md Ibk 120 
6 md hir 35 bag #31 TM 35 
7 ud Ibk 20 
8 md htr 3 
8 md Ibk 100 
12 ud los 15 
16 rdc Ibk 80 
P md 0 
25 md 0 
30 md 0 dropsoff fast 
0 gvl fuc 0 
1 gvl 0 
3 gvl 0 
4 cbi Ibk 20 
6 &I Ibk 160 
7 gvl Ibk 300 



6 rdc lbk 
9 gvl 
11 rdc Ibk 
14 shl Ibk 
15 gvl Ibk 
17 gvl 
17 , gvl Ibk 
18 gvl Ibk 
l a  gvl IM 
19 gvl Ibk 
20 gvl Ibk 
21 
21 

gvl Ibk 
snd Ibk 

21 snd Ibk 
21 snd Ibk 
22 snd Ibk 
22 snd Ibk 
22 mud 
22 mud 
22 mud 
23 md 
P Ibk 
23 Ibk 
21 rdc 
21 rdc 
21 rdc 
27 rdc 
30 rdc 
34 shl 

13-Apr-93 10 14001410 10 40 TM BDJ 5 8 rdc fuc 
-6 rdc fuc 
-1 rdc fuc 
0 rdc fuc 
3 rdc 
16 rdc 
P wd 10s 
31 snd 
40 wd 

32 TM BDJ 5 -8 rdc 
-5 rdc 
12 nk Ibk 
as nk Ibk 
29 rdc 
32 rdc 
32 rdc 

TM BD 5 0 rdc fuc 
-7 rdc fuc 
12 d 10s 
12 d 10s 
13 d Ibk 
15 d 10s 

15 d 10s 

15 d Ibk 
16 d Ibk 
17 d Ibk 
18 4 Ibk 
18 d Ibk 
20 d bk 
21 rm Ibk 

. a  rm Ibk 
21 rm bs 
P cbl los 
P rm Ibk 
24 cbl los 
25 rnl 10s 
26 cbl bs 

10 
70 
80 
2 
1 
0 
3 
30 
25 
40 
70 
120 
80 
80 
35 
30 
60 
60 
0 
0 
6 
4 
10 
35 
15 
15 
10 
0 
0 

130 
10 
0 
0 
60 
50 
2 
0 
0 see to 60' steep 
0 
0 
0 
0 heavy surge 
0 
0 
0 
0 
0 
2 
2 
5 
2 
5 
20 bose 
10 b e  
25 bose 
30 bose 
5 bose 
20 bose 
35 bose 
15 bose 
3 
4 
7 
1 
1 
1 



. . 
12-Av-93 14 13151655 40 32 RL BDJ 

cbl 
cbl 
cbl 
cbl 
cbl 
cbl 
rdc 
rdc 
shl 
&I 
shl 
shl 
shl 
snd 
snd 
cbl 
bld 
cbl 
&I 
cbl 
snd 
snd 
snd 
snd 
gvl 
&I 
cbl 
gvl 
fl 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
snd 
rdc 
rdc 
rdc 
md 
s d  
wd 
wd 
wd 
wd 
nlr 
rdr 
rdc 
rdr 
BVI 
BVI 
BVI 
s*c 
BVI 
BVI 
BVI 
BVI 
Bvl 
Bvl 
gvl 
gvl 
snd 
snd 
Kk 
rdc 

Ibk 
Ibk 
Ibk 
Ibk 
Ibk 

10s 

51 
fir * 

eb 
elg 
elg 
Ibk 
Ibk 

elg 
hir 

los 

Ibk 

Ibk 

fuc 
fuc 
Ibk 
Ibk 
Ibk 
Ibk 
10s 
los 
10s 
10s 
10s 

los 
los 
los 

fuc 
los 

0 
40 
10 
60 
25 
7 
8 
0 
0 
0 from 0' 
0 
1 

40 
55 
360 
380 
120 
5 
3 
10 
8 
90 
100 
0 
1 
0 
0 
0 
2 
0 
0 
0 
2 
60 
2 
0 
0 
0 
1 
0 
30 
80 
40 
25 
10 
5 
2 
3 
2 
3 
2 
1 
2 
1 
0 
0 
0 ~cabedsoflshel 
0 darns 

100 
0 



5 rdc los 1 
18 rdc 1 
32 rdc 0 
39 rdc 0 

7 q T M B D  5 0 rdc fuc 40 
6 rdc 0 
13 rdc 50 
19 rdc Ibk 40 
28 rck Ibk 20 
38 cbl 0 sDeepdropseet~45+ 

12-Apr-93 20 1207 1225 18 34 RL BDJ 5 -5 rdc fuc 40 
-1 rdc fil 280 
1 rdc fir 100 
3 gvl bJs 20 
4 @ los 25 
6 @ Ibk 25 
8 @ Ibk 210 
10 gvl Ibk 150 
12 gvl Ibk 160 
12 gvl bk 50 
15 gvl Ibk 100 
19 gvl Ibk 120 
22 sN 10s 100 
26 rdc Ibk 10 
30 shl los 2 - sm 
31 snd 0 
34 rdc 0 

12-Apr-93 21 13001320 20 34 RL BDJ 5 0 rdc fir 70 
3 rdc Ibk 160 
5 cbl Ibk 110 
5 cbl los 50 
5 cbl hir 1100 
5 cbl Ibk 90 
10 cbl Ibk 210 
10 cbl Ibk 110 
10 cbl Ibk 85 
10 cbl Ibk 25 
10 md Ibk 0 
n md ~bk o 
25 hl 0 
n m d ~ b k  3 
31 d Ibk 0 
34 md 0 

s 0 rdc 0 
8 rdc fuc 0 
10 rdc Ibk 0 
13 rdc Ibk 5 
18 rdc 50 
20 m d b s  1 
24 rdc Ibk 25 
s obl Ibk 2 
111 obl 1 
30 abl 1 
s c# 0 seetom 
36 d 0 endof spawn 

11-Apr-93 23 16401651 11 40 RL 81 S 3 rdc fuc 65 from 0' 
6 rdc fir 40 
13 rdc uhr 0 
17 cbl 0 
17 rdc Ibk 0 
17 cdc Ibk 0 
17 rdc 0 
19 rdc 0 red urchin 
23 rdc 20 
31 rdc Ibk 50 
35 rdc 0 

fast cuc 



cbl 
cbl 10s 
cbl los 
cbl fir 
snd elg 
rdc Ibk 
sfd elg 

el9 
sfd elg 
gvl Ibk 
snd Ibk 
snd lbk 
snd 
d 
mud 
rdc fuc 
rdc 
rdc 
rdc fuc 
rdc 
rdc 
rdc 
d hir 
d fuc 
rdc fuc 
d 
d Ibk 
cbl Ibk 
d lbk 
rm Ibk 
d Ibk 
mi ~bk 
I Ibk 
d Ibk 
rdc 
d lbk 
rdc Ibk 
rdc 
rdc 
rdc Ibk 
rdc 
rdc Ibk 
rdc Ibk 
rm lbk 
rm Ibk 
d Ibk 
rdc 
rdc 
cbl 
cbl 
cbl 
cbl 
cbl fuc 
cbl fuc 
cbl fuc 
cbl fuc 
cbl luc 
cbl hrc 
cbl fuc 
cbl luc 
cbl fuc 
d fuc 
d luc 
d fuc 
d fuc 
d fuc 



Note: Transect#15 Data sheet bst  
Note: No Transect #13 d e  to darkness 

-7 cbl 
-6 cbl 
-5 cbl 
4 cbl 
4 cbl 
3 d 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cbl 
-2 &I 
-2 cbl 
-2 cbl 
-2 cbl 
-2 cM 
-2 cbl 
-2 cbl 
-2 cbl 
2 snd 
2 snd 
2 snd 
2 snd 
2 snd 
2 snd 
2 cbl 
2 cbl 
2 cbl 
2 &I 
2 cbl 
2 &I 
4 cbl 
4 cbl 
4 cM 
4 &I 
4 cM 
9 md 
14 md 
19 md 
24 md 
29 md 
38 mud 

fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fu c 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fuc 
fil 
fil 
61 
fil 
fil 
61 
fil 
fi1 
fil 
fil 
fil 



write to: ADF&G. P. 
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