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ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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PREFACE 

The in ten t  of t h i s  data report  i s  t o  consolidate, under one cover, Prince 
Wi 11 iam Sound, Alaska General Di s t r i c t  annual aer i  a1 and ground escapement 
estimates of p i n k  salmon (Oncorhynchus gorbuscha) and chum salmon (0. ke ta)  
and the  consequent egg deposition and pre-emergent f r y  index programs. 

This i s  the i n i t i a t i o n  of an annual data report  s e r i e s  on Prince William 
Sound pink and chum salmon spawning escapement, egg deposition, and pre- 
emergent f r y  index programs. 

Historical  pink and chum salmon spawning escapement data can be found i n ,  
"Historical P i n k  and Chum Salmon Estimated Spawning Escapements from Prince 
W i  l l iam Sound, Alaska Streams, 1960 - 1975". Copies can be obtained by 
contacting the Alaska Department of Fish and Game Cordova or  Anchorage 
of f ices .  



INTRODUCTION 

This report will  present, for  the Prince William Sound Dis t r ic t  (Figure I ) ,  
pink and chum salmon data gathered on the 1976 adult return. The data,  i n  
tabular form, will consist of the following: (1)  Aerial and ground escape- 
ment estimates, (2)  Egg deposition studies,  and ( 3 )  Pre-emergent f ry  studies. 

I t  was f e l t ,  by the Cordova Department of Fish and Game Commercial Fisheries 
s t a f f ,  t ha t  the incorporation of these three ac t iv i t i e s  would provide a 
quick and easy reference fo r  them and other interested persons. 

The aer ial  and ground escapement surveys are by date,  d i s t r i c t ,  and stream. 
The egg deposition and pre-emergent f ry  studies are by date, stream, and 
stream sample zone. 

Aerial and ground salmon escapement surveys have been conducted in the Sound 
since the mid-1920's. Egg deposition studies have been conducted since the 
early 19601s, whi l e  pre-emergent f ry studies have been in existence since 
the l a t e  1950's. I t  was not until Alaska statehood, however, tha t  these 
programs became fixed and consistent factors in salmon resource management 
for  Prince William Sound. 

Past years '  data i s  available a t  the Cordova area and Anchorage regional 
offices.  

METHODS AND MATERIALS 

Aeri a1 Surveys 

Prince William Sound General Distr ic ts  have approximately 680 streams, most 
of which are used to some extent by spawning salmon. Annual aer ial  surveys 
are  conducted on about 200 of these streams. 

Aerial estimates of l ive salmon are made i n  bays, a t  the mouth of streams, 
and i n  the streams1. Weekly counts are made throughout the season beginning 
about the f i r s t  week in July and terminating about the t h i r d  week in Septem- 
ber. Estimates of salmon within closed areas a t  the head of bays and schooled 
salmon a t  the mouth of streams provide management with information on the 
progress of runs. Counts made i n  streams provide weekly and cumulative e s t i -  
mates of spawners from which an index of total  escapement i s  calculated a t  
the end of the season. 

Various methods of recording aerial  counts of l ive salmon have been used i n  
Prince Wi 11 iam Sound, b u t  the method commonly employed i s  t o  use a clipboard 
w i t h  pre-printed forms upon which the aerial  counts are recorded a t  the time 
of observation. Portable recording devices have been used, b u t  were found 
inconvenient, o r  the noise of the airplane made the tapes d i f f i cu l t  t o  trans- 
c r i  be in some cases. 

During the f i r s t  survey of the year the dead salmon should also be counted. 





The following l i s t s  the survey equipment and materials  normally used on an 
ae r ia l  survey i n  Prince William Sound: 

1) Super Cub (PA-18) on f l o a t s ,  w i t h  p i l o t ,  

2 )  Pair of polaroid glasses,  

3) Clipboard fo r  standard s i ze  paper, 

4) Survey forms f o r  the  area t o  be surveyed, 

5) Pencils ,  

6 )  Tally counters, ( 2 )  , 

7 )  Float coat  o r  equivalent ,  

8)  Emergency location beacon, and 

9)  Prince William Sound stream numbered chart .  

A super cub (PA-18) with f l oa t s  i s  used almost exclusively f o r  ae r ia l  sur- 
veys of Prince William Sound streams. Survey f l i g h t  elevations vary from 
about 250-500 f e e t  depending upon conditions. Time of surveys i s  se lected 
during low t i d e  periods, and f l i g h t s  a r e  done during mid-day when possible. 
Due t o  the  var iable  coastal climate i t  i s  usually necessary t o  make aer ia l  
counts as  weather permits, especia l ly  during the  peak of the  season. 

Aerial counting i s  not attempted unt i l  a t  l e a s t  2 days following heavy 
rainstorms because the  water becomes discolored,  and r e l i ab l e  counting i s  
not possible. 

Most of the  streams i n  Prince William Sound a re  small w i t h  spawning confined 
t o  a few hundred yards above high t i d e ,  but in a few streams spawning may 
extend upstream as  much as  3 t o  4 m i .  W i t h  the smallest streams, a count 
is  made by simply f ly ing  across the  mouth, b u t  i n  most cases the  stream i s  
approached from the mouth and counting i s  done f i r s t  upstream and then 
downstream w i t h  the highest count being recorded. 

Depending upon the density of the spawning population, the numbers of salmon 
a re  estimated i n  groups of t ens ,  hundreds, o r  thousands. Previous ground 
counting experience and knowledge of the  stream helps t o  improve accuracy. 
To gain confidence and to  check the accuracy of ae r ia l  counts, the  observer 
should make both ae r ia l  and ground counts of several streams. Aerial counts 
a re  compared w i t h  counts made by foo t  survey crews to  check species composi- 
t ion.  Aerial counts in  large streams a re  probably more accurate than ground 
counts w i t h  ground counts being more accurate on smaller streams. 

For species composition an estimate i s  made in  a section of stream and 
applied throughout the  stream where both p i n k  and chum salmon occur. Some- 
times i t  i s  necessary t o  obtain a t o t a l  count while f ly ing upstream, and 
then estimate the  species composition while f ly ing downstream. During cer- 



t a i n  times of the year Do1 ly  Varden char (salvelinus m a l m a )  a r e  present i n  
large numbers i n  some streams, and most of the time they are  readi ly  d i s -  
cernable; however, when large numbers of both salmon and char a re  present in  
pools they may be incorrect ly  counted a s  salmon. A check with ground counts 
may reveal t h i s ,  or previous experience may of fe r  clues t o  the  presence of 
other species. When surveying i s  continued in to  September some streams 
contain coho salmon (0. k i s u t c h ) ,  b u t  they are  eas i ly  distinguished from 
other species except i n  crowded pool areas. Here again, a check with ground 
counts or  previous knowledge i s  used t o  separate species. 

The greates t  problem with species separation i s  encountered during years 
when individuals of both species ,  p i n k  and chum salmon, a re  of s imilar  s i z e ;  
f o r  example, years when p i n k  salmon are  large and chum salmon a re  small. In 
t h i s  s i tua t ion  i t  i s  necessary t o  obtain species composition by ground counts. 
I t  i s  found from aer ia l  survey counts t ha t  the most numerous species usually 
overshadow the l ess  abundant species resul t ing i n  overcounts of the  abundant 
species and undercounts of others. 

Surveys notes a re  recorded on prepared forms which have the  format as  shown 
on Figure 2. The format includes a l i s t i n g  of the  streams by number and 
name, and blank columns f o r  stream, mouth, and bay counts fo r  pink salmon, 
chum salmon, and other  species ,  and a remarks column. Under the  remarks 
column such information t ha t  may be pert inent t o  management or  which may 
help other  divisions i s  recorded; such a s  number and d i s t r ibu t ion  of seine 
boats, number and d i s t r ibu t ion  of spor t  boats, counts of bears by species,  
counts of eagles ,  and counts and location of eagle nests .  

After the ae r ia l  survey i s  done, o r  a s  soon as convenient, the  or iginal  
salmon counts f o r  p i n k  and chum salmon a re  t ransferred t o  a master copy fo r  
t ha t  year.  Corrections, i f  necessary, a re  made by comparison w i t h  ground 
counts. Corrections are  made as soon as possible and t o t a l s  by week f o r  
each regulatory d i s t r i c t  a re  kept current .  Totals are  compared w i t h  pre- 
vious years t o  determine i f  regulatory action i s  necessary. Weak or  strong 
areas i n  the runs are  usually eas i ly  ident i f ied  by comparison w i t h  previous 
years. 

A t  the end of the season the  weekly counts are  used t o  produce an index of 
t o t a l  escapement fo r  pinks and chums. In calcula t ing escapements the  method 
used i s  as follows: 

1 )  Ground survey counts a re  used i n  preference t o  ae r i a l  counts. 

2)  Ground and ae r i a l  counts are  used i n  preference t o  in terpola t ions .  

3 )  If no surveys have been made d u r i n g  the previous week an in te r -  
polative count of one-half the  next following week will  be given. 

4)  If an in terpola t ive  count i s  added between 2 weeks when surveys 
a re  made, the count wi l l  be one-half of the  t o t a l  of adjacent 
weeks. 

5 )  I f  no surveys have been made fo r  2 weeks o r  more, an estimate 
of escapement based upon the  re la t ionship  between t h i s  and 
adjacent streams in  past  years is used. 



AERIAL SURVEY 

EASTERN DISTRICT 

Date: Depart: Return: Gen. Vis.: 

Ai rpl ane: P i l o t :  Observer: Remarks : 

Instructions 

Stream 
No. 

5 

11 

21 

23 

36 

1.  Date: Zecord on each page the date the ae r ia l  survey was conducted. 

2. Depart, Return: Record the time of departure and the time of re tu rn .  This 
information need only be recorded on one page. 

3 .  Gen. Vis. : This space i s  t o  record general v i s ab i l i t y  and should be entered 
on each page, eg. exce l l en t ,  good, f a i r ,  or  poor. 

1 PINKS 

4. P,irplane: Enter type of a i rp lane used on the survey, eg. PA-18. 

j Stream Mouth 

Eccles Creek 

Humpy Creek 

5. P i lo t :  Enter p i l o t ' s  name. 

CHUMS 
Bay 

6. Observer: Enter observer 's  name. 

I 

! 
1 

Rogue Creek 

7 .  Remarks ( t i t l e  space) : Record anythinq per t inent  t ha t  may e f f ec t  survey r e su l t s .  

R E M A R I S  Bay 
OTHER 

Stream 

Chase River 

Sheep Creek 

8. Pinks, chums and other:  Enter only counts of l i v e  salmon observed t o  the nearest  
ten f i s h  in the  appropriate column. I f  dead salmon are  recorded be sure they a re  
iden t i f i ed  as such. The "other" columns are  t o  be used t o  record observations of 
sockeye, coho, Dolly varden o r  other f i s h  species.  Be sure t o  iden t i fy  other 
f i sh  species by name. 

Mouth 

I 
I 

9 .  Remarks (column): To be used f o r  anything per t inent  t o  the par t i cu la r  stream 
counts o r  t o  record observations of mammals, b i rds ,  e t c .  

Bay Stream 

Figure 2 .  Aerial survey form used on Prince William Sound pink and chum salmon 
escapement surveys. 

Mouth 



6) A1 1 counts are rounded off to  the nearest 10 f i sh .  

7 )  Counts are based on l ive  f i sh  in streams and not from schooled 
f ish a t  the mouth or in the bay. 

8 )  If  a deviation from the above i s  necessary, a written explana- 
t ion i s  given in the escapement calculation master copy book. 

Calculations of escapement are from the standardized l i s t  of streams, 196 
streams for  pink salmon and 94 for  chum salmon (Table 1) .  A t  the end of 
the season the weekly counts from each stream are totaled and divided by 
a stream l i f e  factor of 2.5 weeks or 4.0 weeks, whichever applies, to  deter- 
mine the total  estimated season escapement. A summation of these provides 
the index of total  escapement fo r  Prince William Sound. Stream counts of 
pink salmon that  are divided by the stream l i f e  factor  of 4.0 weeks are  as 
follows: Millard Creek, No. 115; Cannery Creek, No. 241 ; Jonah Creek, No. 
259; Coghill River, No. 322; and Jackpot River, No. 608. 

The f inal  s tep i n  annual aer ial  and ground escapement surveys i s  the enter- 
ing of the data onto a standard form (Figure 3) for  keypunching. After the 
data i s  keypunched onto IBM cards i t  i s  p u t  on tapes and entered into a 
computer to  become part of the Prince Mil liam Sound salmon data bank. 

Ground Surveys 

Following i s  a general breakdown of the survey method used. Upon arriving 
a t  the stream the time i s  noted using mili tary time notation in the salmon 
stream survey notebook (Figure 4 ) .  The stream side offering the leas t  sun- 
1 ight reflection i s  used whenever possible. All surveys are conducted 
using polaroid sunglasses. Spawning estimate counts, by species, are 
entered in the notebook a f t e r  each major spawning zone has been surveyed. 
The major spawning zones now in  existence i n  Prince William Sound are as 
follows: (1)  New In ter t ida l ;  ( 2 )  New Upstream; (3)  Old In ter t ida l ;  and (4)  
Old Upstream. A general breakdown of the zones fo r  surveying purposes i s  
as follows: 

1 )  New Intertidal - t ha t  area now within the t idal  zone. This 
zone terminates with the commencement of grass and sedge 
growths or the 12-ft t ide  level. 

2)  New Upstream - the area of predominantly grass and sedge type 
vegetation extending up to  the appearance of deciduous trees.  

3) Old Intertidal - that  area consisting of grasses and sedge 
mixed with stands of willow and alder. This area extends 
upstream to the establi  shed climax forest  of coniferous t rees .  

4) Old Upstream - that  area of the stream which courses through 
the climax fores t  of the area (spruce and hemlock). 

Air and water temperatures are recorded in degrees Centigrade to the nearest 
one-half degree with the a i r  temperature taken in the shade, and the water 
temperature taken in an area of the stream tha t  i s  out of the influence of 
s a l t  water. 



Table 1.  L i s t ing ,  by stream number, of Prince William Sound pink and chum 
salmon survey index streams1. 

Eastern D i s t r i c t  

Northern D i s t r i c t  

Coghill D i s t r i c t  

303, 307, 9, 314, 322 

Northwestern D i s t r i c t  

Eshamv D i s t r i c t  

506, 508, 510, 511, 515 

Southwestern D i  s t r i c t  

Montague D i s t r i c t  

Southeastern D i s t r i c t  

Underlined streams a r e  chum salmon index streams. 
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SALMON STREAM SURVEY FORM 

SALNON STREAM SURVEY 

NOTEBOOK S-359 

Strean; No, Stream Name 

Date 19 Observer(s ) 

A i r  Temp. " C  Stream Temp. " C 

T i  me Hr.  

Sec t i on  Category P ink  Chum 

New 
I n t e r t i d a l  

Dead 

L i v e  

New 
Upstream 

To ta l  

L i v e  

I n t e r t i d a l  L i v e  0 01 d  

I T o t a l  
01 d  

To ta l  

Dead 

Upstream 

I T o t a l  

L i v e  

Remarks : 

F igu re  4. Cover t i t l e  and page example o f  salmon escapement f i e l d  survey 
b o o k l e t  used on P r i nce  W i l l i a m  Sound stream f o o t  surveys. 
(Book le t  p r i n t e d  by t he  J. L .  D a r l i n g  Corpora t ion . )  

-9- 



Salmon counts a re  taken with the  use of two " t a l l y  whackers" (Veeder-Root 
blood c e l l  counters) t ha t  a re  mounted i n  tandem with common r e se t  shaf t .  
Fish species other than pink and chum salmon are  noted i n  the  survey book 
by number o r  spawning zone. When possible,  estimates of schooled f i s h  a t  
the  stream mouth are noted i n  the remarks column. 

The f i r s t  survey made on the  streams a t  the beginning of the survey schedule 
include both l i ve  and dead f i sh .  Thereafter ,  only l i v e  f i s h  a re  counted. 
Fish schooled w i t h i n  the  stream are  noted as  t o  location and numbers by 
speci es . 
After the ground survey i s  done, or as soon as convenient, the  original  
salmon counts f o r  pink and chum salmon a re  t ransferred t o  the  master copy 
book, and calcula t ions  of season t o t a l s  determined i n  the  manner described 
under aer i  a1 counts. 

Chum salmon scale  samples a r e  collected from spawned out f i s h  w i t h  the  
sample being one-half male and one-half female. The sample schedule i s  
based on brood year escapements by stream and individual stream r u n  timing. 

Following i s  a l i s t i n g  of the  survey equipment and materials  used t o  conduct 
stream foot  surveys. 

Item Quanti t y  

Boston Whaler, 13 f t  1 

25 hp shor t  shaf t  outboard motor 2 (1 spare) 

Oars and oar locks 1 s e t  each 

18 gallon fuel  tank 1 

6 gallon fuel  tank 2 

5 gallon p l a s t i c  fuel containers 3 

Outboard engine fuel  hoses 2 (1 spare) 

Outboard motor safe ty  chain 1 

Flotat ion coats 2 

Flotat ion cushions 2 

Anchor 1 

Polypropylene rope, 318 i n  diameter 50 f t  

Box f o r  r i f l e s  on board Whaler 1 



Outboard repai r k i t  : 

1 )  P l i e r s  

2) Screw dr ive r ,  medium s i z e  

3 )  Cotter  keys and shear pins 

4)  Spark plugs 

5 )  Spark plug wrench 

1 

1 

3 each 

2 s e t s  

1 

Rif le  and/or shotgun w i t h  amuni t ion  

One s e t  of  survey maps i n  binder 

The above should be present on the boat (with the exception of the  spare 
outboard and extra  5 and 6 gallon fuel  containers and/or i t s  occupants 
whi l e  conducting surveys. 

The following equipment and material a r e  required f o r  the col lec t ion of 
biological  and cl  imatol ogi cal data. 

I tem Quant i ty  

Salmon Stream Survey Notebook S-359 6 

Lead penci 1 s , #2 1 ead 12 

Thermometer, centi  grade (ca l  i brated) 3 (2 spares)  

Veeder-Root counters,  tandem mounted 2 (1 spare s e t )  

Polaroid sunglasses 4 

Paper cl i p s  1 box 

Gummed sca le  cards,  properly mounted 50 

P l a s t i c  sca le  cards 

Rubber bands, heavy duty 

Clipboard, small 

Umbre 1 1 a 

Forceps o r  needle nose p l i e r s  2 

Salmon Egg Deposition and Pre-emergent Fry Studies 

The spawning areas sampled in  Prince William Sound streams fa11 in to  four 



main categories: (1) New in ter t ida l  zones (NIT), (2)  New upstream zones 
(NUPST) , (3)  Old in ter t ida l  zones (OIT) , and (4)  01 d upstream zones (OUPST). 
The f i r s t  two zones, NIT and NUPSTy are the resu l t  of the 1964 Alaska 
earthquake which produced 1 arge up1 i f t  and subsidence areas in Prince 
William Sound. The l a s t  two zones represent the spawning areas used pre- 
vious t o ,  and in many cases, a f t e r  the earthquake. 

The NIT and OIT zones are sampled on the basis of pre- and post-earthquake 
flood t ide  levels. The t ide  levels sampled are as follows: (1) 6 f t  t o  
8 f t ,  (2) 8 f t  t o  10 f t ,  and ( 3 )  10 f t  to  12 f t .  All zones are sampled 
according t o  stream gradient and spawner dis t r ibut ion,  i .e. ,  i f  the gradient 
i s  steep and spawner distribution i s  confined to  a short stream section then 
only one section i s  sampled. In some cases zones were eliminated as a resul t  
of land subsidence from the 1964 earthquake. 

The basic zone sampling section s i ze  i s  up  t o  100 f t  in length. A section 
for  the egg deposition study i s  sampled s tar t ing from the lower l e f t  hand 
corner (looking upstream) and worked to the upper r ight  hand corner. For 
pre-emergent f r y ,  the sample i s  s tar ted in  the lower right hand section and 
worked to the upper l e f t  hand corner. The individual samples are spaced 
evenly along the sample l ine.  This procedure insures a sample which rep- 
resents both the length and width of the zone. In some cases zone lengths 
are less than 100 f t  due to  a steep stream gradient. 

The sampling equipment used i s  as fol lows: 

1 ) Homelite water pump, Model XLS 1 112 - 1A. This pump i s  mounted on 
a pipe stand of 1 in outside diameter galvanized pipe. The stand 
and pump a re  then attached t o  a U.S. Army backpack for  ease of carry- 
ing along a stream bed. A standby pump i s  brought on the t r i p  in 
case of breakdowns. Both the intake and out le t  of the pump are 
f i t t e d  with a 4 in long by 2 in O . D .  piece of pipe stock threaded 
for  a If in brass firehose f i t t i n g .  

2) Intake Hose: 2 in O . D .  f lexible  rubber hose (spiral  wire base) 15 
f t  in length. One end i s  f i t t e d  with a 13 in I.D. female brass f i r e -  
hose f i t t i n g  and the other end i s  f i t t e d  with a standard water intake 
f ixture.  The intake f ix ture  i s  wrapped with window screen wire mesh 
which, in turn,  i s  covered with 4 in hardware cloth. Both wrappings 
are  held in place with a screw clamp. 

3) O u t p u t  Hose: 1; x 2 in Conti "Superlfex" two braid water hose, 50 f t  
long. One end of the hose i s  f i t t e d  with a brass firehose f i t t i n g  
(same s ize  as intake hose). The other end of the hose i s  f i t t e d  
with a s ta inless  s teel  Venturi cone (1971 supplier: Wi 1 liam Damast; 
4329 Dayton North; Sea t t le ,  Washington 98103). The Venturi i s  
attached t o  the hose using a screw clamp. 

4) Sample Frame: Materials used f o r  construction are (1)  inch dia- 
meter round s tainless  s teel  rod; (2)  3/16 in s ta inless  s teel  hardware 
cloth;  (3)  4 x in s ta inless  s teel  s t rap;  (4) 118 in  mesh, woven 
nylon net; (5) s ta inless  s teel  wire; (6) 1 in I.D. garden hose; and 
(7)  white mending twine. 



5 )  Accessory Equipment: (1 ) Two Veeder-Root "Tally-whackers "; ( 2 )  one 
8$ i n  diameter kitchen se ive;  ( 3 )  one tablespoon; ( 4 )  s i x  12 x 14 x 
5 in  p l a s t i c  tubs; (5 )  one 2 gallon p l a s t i c  fuel jug and; ( 6 )  one 
tool bag w i t h :  ( a )  one screw d r ive r ,  ( b )  one plug wrench, ( c )  one 
pa i r  of p l i e r s ,  (d )  one 8 i n  adjustable wrench, and (3 )  C-J-8 spark 
pl ugs. 

As w i t h  salmon escapement est imates the  f i na l  in-season s tep  i n  handling 
egg deposition and pre-emergent f r y  study i s  t o  record the  data i n  the  
Prince William Sound salmon data bank. Figure 5 depicts  the keypunch form 
and Figures 6 and 7 show f i e l d  codes. 

RESULTS AND DISCUSSION 

Aeri a1 and Ground Salmon Escapement Surveys 

Weekly est imates from both ae r ia l  and ground counts, cumulative weekly t o t a l  
counts, and calculated season t o t a l s  by stream and d i s t r i c t  a r e  shown i n  
Appendix A f o r  p i n k  salmon and i n  Appendix B f o r  chum salmon. 

A recapi tu la t ion summary by week, by d i s t r i c t  and t o t a l  f o r  Prince William 
Sound is  given a t  the  end of the  d i s t r i c t  summaries f o r  both p i n k  and chum 
salmon. 

P i n k  Salmon: 

The estimated t o t a l  of 865,600 pink salmon i n  1976 i s  43% below the  desired 
upper escapement range of 1.5 mi 11 ion and 31% below the desired m i n i  um range 
of 1.25 mill ion p i n k  salmon f o r  Prince William Sound spawning streams. P i n k  
salmon re turns  i n  1976 were skewed t o  the  northern and eas tern  port ions of 
Prince Wi 11 i am Sound resul t i  ng i n  poor spawning escapement di s t r i  buti on t o  
other d i s t r i c t s .  The Eastern D i s t r i c t  was the  only d i s t r i c t  t o  receive a 
desired spawning escapement level .  Other escapement levels  ranged from f a i r  
in  the  Northern D i s t r i c t  t o  d isas t rous  i n  the Montague D i s t r i c t  which received 
an estimated 12,260 pink salmon o r  11% of the desired minimum escapement. 

P i n k  salmon escapement d i s t r i bu t i on  i n  1976 r e f l e c t s  the r e l a t i ve  production 
of t he  d i s t r i c t s  t o  the t o t a l  r u n  w i t h  the  Eastern D i s t r i c t  producing over 
50% of the returning pink salmon. One stream, Duck River, in a l a t e  August 
special  f i shery  produced a catch of approximately 300,000 pink salmon and 
an escapement of 124,000. The Montague D i s t r i c t ,  on the other hand, was 
closed t o  f i sh ing  a l l  season and escapement re turns  indicate  t h a t  natural 
morta l i ty  r a t e s  were exceedingly high w i t h  re turns  approximately one f o r  
every nine spawners. Fishing morta l i ty  can be dismissed as the  cause f o r  
low re turns  as previous tagging experiments show t h a t  salmon enroute t o  the  
Montague D i s t r i c t  are  not avai lable  i n  o ther  d i s t r i c t  f i she r i e s .  

Table 2 gives the  1976 Prince William Sound estimated p i n k  salmon spawning 
escapement by d i s t r i c t  and comparisons w i t h  desired escapement ranges. 





INSTRUCTIONS 

PINK AND CHUM SALFlON DATA FORM 

General I n s t r u c t i o n s  

1 )  When t he  same number i s  t o  be used th roughou t  a 
column o r  p o r t i o n  o f  a column, draw a v e r t i c a l  
arrow. 

2 )  Leading zeros and zero  e n t r i e s  need n o t  be 
entered, b u t  numbers shou ld  be r i g h t  centered.  

S p e c i f i c  I n s t r u c t i o n s  

F i e l d  5 Study Area (Numerical  o rde r  f o r  area sampled 
wi  t h i n  a s t ream).  

F i e l d  6 Stream Area (Type o f  area sampled - 1 f o r  
UPSTREAM w i t h  no i n t e r t i d a l ,  2 f o r  DOWNSTREAM w i t h  
i n t e r t i d a l ,  3 f o r  INTERTIDAL, 4 f o r  OLD UPSTREAM, 
5 f o r  NEW UPSTREAM, 6 f o r  OLD INTERTIDAL, and 7 f o r  
NEW INTERTIDAL ) . 

F i e l d  7 Temperature (Wi th  decimal f o r  Cent igrade and 
w i t h o u t  decimal f o r  Fah renhe i t ) .  

F i e l d  8 Crew Leader ( 0  f o r  UNKNOWN, 1-199 f o r  South- 
eas te rn ,  200-299 f o r  P r i nce  W i l l i a m  Sound, 300-399 
f o r  Cook I n l e t ,  400-499 f o r  Kodiak, 500-599 f o r  
Ch ign ik  and Alaska Peninsu la ,  600-699 f o r  A-Y-K 
Region).  

F i e l d  9 D ig  t ype  ( 0  o r  1 f o r  s p r i n g  pre-emergent and 
2 f o r  f a l l  egg d e p o s i t i o n ) .  

F i e l d  10 Loca t i on  (Sayple subgroup o f  same r i f f l e  o r  
group o f  s i m i l a r  r i f f l e s ) .  

F i e l d  11 Sample P o i n t  (Non - i den t i ca l  numbered samples 
w i t h i n  a l o c a t i o n ) .  

F i e l d  14 Percent  Absorbed (Average pe rcen t  f r y s a c  
absorbed f o r  p i n k  salmon). 

F i e l d  19 Percent  Absorbed (Averape pe rcen t  f r y s a c  
absorbed so r  chum salmon). 

F i e l d  22 Reinarks ( 1  f o r  Scu lp i n ,  2 f o r  Flatworms, 3 
f o r  Roundworms, 4 f o r  D o l l y  Varden, 5 f o r  Copepods, 
and 6 f o r  F lounders ) .  

F i e l d  23 Cond i t i on  (1 f o r  NOT SAMPLED DUE TO SNO\J, 
2 f o r  NOT SAMPLED BECAUSE DRY, and 3 f o r  NOT SAMPLED 
DUE TO WEATHER). 

F i gu re  6. Codes and exp lana t ions  f o r  f i e l d s  5-1 1, 14, 19, 22, and 23 
on t he  p i n k  and chum salnlon egg and pre-eviergent f r y  da ta  
form. 



Pre-emergent Fry and Egg Deposition Pink and C h u m  Salmon 

Data Form Codes 

F ie ld  No. 10 - Location Code - 1/ 

NIT 4 '  - 6 '  

NIT 6 '  - 8 '  

NIT 8 '  - 10 '  

NIT 10 '  - 12 '  

NIT 12 '  - 15 '  

NUPST 

OIT 4 '  - 6 '  

OIT 6 '  - 8' 

OIT 8 '  - 10 '  

OIT 10 '  - 12'  

OIT 12 '  - 15 '  

OUPST 

Field No. 10 - Sublocation code f o r  f a r  r i a h t  d i g i t  i n  the  above loca t ion  
Codes. 

g = Where only one channel e x i s t s  i n  sample loca t ion .  

1 = Right hand channel f ac ing  upstream. 

2 = Left  hand channel f ac ing  upstream. 

3 = Second (2nd)  sample zone i n  same l o c a t i o n .  

4 = Third ( 3 r d )  sample zone i n  same loca t ion .  

5 = Fourth ( 4 t h )  sample zone i n  same l o c a t i o n ,  

1/ I f  a sample loca t ion  i s  known as  OIT 9 '  t he  code would be t h e  same as  - 
OIT 8' - 1 0 ' .  This app l i e s  t o  a l l  such sample loca t ion  l a b e l s .  

Fi!lure 7. Codes f o r  F ie ld  10 on t h e  pink and chum salmon eflg and pre-  
emergent f r y  da t a  form. 



Tab1 e 2. P r i  nce W i  1 1 i am Sound est imated p ink  salmon spawning escapement 
and escapement goals by d i s t r i c t  , 1976. 

Di s t r i  c t  

- 

Es capement % o f  Minimum Desired Range 

Eastern 

Nor thern 

Coghi 11 

Northwestern 

Es harny 

Southwestern 

Montague 

Southeastern 

TOTAL 



Chum Salmon: 

Chum salmon re turns  of about 462,000 in  1976 were approximately 25% of the  
forecas t  point estimate of 1.8 mi 11 ion. Resulting spawning escapements 
were very poor which was aggravated by the f a c t  t h a t  the purse se ine  f i shery  
i s  managed primarily t o  accommodate the  largely  predominant pink salmon runs. 

The t o t a l  estimated chum salmon spawning escapement of 83,890 i n  1976 i s  
67% below the  desired upper escapement range of 250,000 and 59% below the 
minimum range of 200,000 f o r  Prince William Sound spawning streams. Some 
streams i n  the Northern D i s t r i c t  received adequate escapement levels  w i t h  
the overall  Northern D i s t r i c t  receiving 72% of the  desired maximum range 
and 90% of the  desired minimum range. Also, the  Northwestern and Coghill 
D i s t r i c t s  received f a i r  spawning escapements of chum salmon w i t h  the  Coghill 
River receiving the bulk f o r  these  d i s t r i c t s .  Chum salmon spawning escape- 
ments t o  other d i s t r i c t s  was a complete d i s a s t e r  in 1976 w i t h  no observed 
escapement in the  Eshamy and Montague D i s t r i c t s  and a bare minimal escape- 
ment recorded f o r  the  Southwestern and Southeastern Dis t r i c t s .  

Simi l a r  t o  pink salmon, the escapement d i s t r i bu t i on  of chum salmon ref lec ted 
the  r e l a t i v e  production of the d i s t r i c t s  t o  the  t o t a l  r u n  w i t h  the  eas te rn ,  
northern, and northwestern areas of Prince William Sound producing over 90% 
of the  returning chum r u n .  

Table 3 shows the  1976 Prince William Sound estimated chum salmon spawning 
escapement by d i s t r i c t  and comparisons with desired escapement ranges. 

Salmon Egg Deposition Index 

The pink and chum egg deposition project  was i n i t i a t e d  on 22 October and 
terminated on 28 October 1976. Due t o  very low, o r  nonexistent, escape- 
ments in  many streams only 11 streams were indexed. Results of the  program 
a r e  shown i n  Appendix C. 

Comparisons w i t h  pas t  data (Table 4 )  shows t ha t  about one-half of the  streams 
were above average i n  t o t a l  number of l i v e  p i n k  salmon eggs and f r y  while the 
remaining one-ha1 f were below average. As might be expected, nearly a1 1 the  
above average streams were located i n  the  Eastern and Northern D i s t r i c t s  
where escapement was good i n  1976. 

W i t h  the  exception of Blackbear Creek, No. 276, chum salmon made a poor 
showing throughout the  Sound. Again, this was expected due t o  the  poor 
escapement l eve l s  throughout the  Sound. 

Salmon Pre-emergent Fry Index 

The pink and chum salmon pre-emergent f r y  index program was i n i t i a t e d  on 
7 March and terminated on 18 March 1977. A t o t a l  of 32 streams were indexed. 
Results of the program are  shown i n  Appendix D ,  while Table 5 shows a com- 
parison of even-year data (1966-1 974) w i  t h  1976 brood year. 

Overall,  egg t o  f r y  survival of the  1976 brood was exceptionally good con- 
s ider ing the  overall  low level of escapement. In addi t ion,  the condition 



Table 3. Prince William Sound estimated chum salmon spawning escapement 
and escapement goals by d i s t r i c t ,  1976. 

D i s t r i c t  Escapement % of Minimum Des i red Range 

Eastern 17,870 

Northern 26,520 

Coghill-Northwestern 38,460 

Es hamy-Sout hwes tern  90 

Montague 0 

Southeastern 950 

TOTAL 83,890 



Table 4. Comparison of even-year pink salmon and a l l  years chum salmon 
average egg deposition indices fo r  brood years 1966-1 974 w i t h  
brood year ,  1976'. 

Stream Name P i n k  Salmon Chum Salmon 

and Number Average2 1 9762 Average2 1 9762 

Koppen Creek, #35 11,567 10,572 1,814 114 

Control Creek, #52 7,465 10,219 31 9 0 

Indian Creek, #I17 9,003 10,370 1,101 97 

Sawmill Creek, #I33 2,451 5,432 728 0 

Cannery Creek, #241 4,084 5,136 - 3 - 
Blackbear Creek, #276 2,604 4,824 543 5 99 

Meacham Creek, #430 3,287 2,432 162 120 

Mink Creek, #480 9,146 6,947 223 0 

Erb  Creek, #604 2,636 654 93 0 

Constantine Creek, #815 5,074 4,354 1,503 0 

Bernard Creek, #861 5,232 5,976 - 3 - 

Egg deposition index was not conducted i n  1975. 

Live eggs and f r y  combined. Does not include dead eggs and f ry .  

Chums not present i n  t h i s  stream. 



Table 5. Comparison of even-year p i n k  salmon and a l l  .years chum salmon l i ve  
pre-emergent f r y  i n d i c e s  f o r  brood years 1966-1 975 with brood year 
1976. 

Stream Name 
and Number 

Humpback Creek, #11 
Koppen Creek, #35 
Control Creek, #52 
Whalen Creek, #80 
Sunny River, #87 
Gladhough Creek, #I06 
Duck River, #I16 
Indian Creek, #I17 
Gregorioff Creek, #I23 
Gorge Creek, #I31 
Sawmil 1 Creek, #I33 
S t e l l a r  Creek, #I53 
Eickel berg Creek, #221 
Cannery Creek, #241 
Unakwi k Creek, #265 
Bl ackbear Creek, #276 
Mil 1 Creek, #421 
Meacham Creek, #430 
Paulson Creek, #455 
Mink Creek, #480 
Erb Creek, #604 
Totemoff Creek, #621 
Bainbridge Creek, #630 
Claw Creek, #632 
Fa1 1s Creek, #673 
Hayden Creek, #677 
Cabin Creek, #747 
Constantine Creek, #815 
Cook Creek, #828 
Canoe Creek, #850 
Bernard Creek, #861 

Pink Salmon 

Average 1976 

6 6 0 
2,397 1,531 
2,843 4,809 

139 551 
244 367 

1,237 1,440 
3,177 5,321 
2 ,1 10 8,651 
1,402 2,075 
1,824 3,269 
1,742 3,281 
3,685 6,160 

91 8 932 
1,159 1,176 
2,070 2,337 
1,109 1,829 

2 44 2,982 
2,169 2,023 

82 6 405 
3,137 5,295 

855 77 6 
2,836 2,148 

520 1,111 
37 3 0 

1,390 6 53 
184 0 
871 2,176 

2,209 1 90 
1,038 1,110 
1,287 5 58 
1,494 5 32 

Chum Salmon 

Average 1976 
- 1 - 

82 7 7 
33 1 0 
111 0 

1,087 - 1 
40 - 

2 ,I 01 133 
1,204 1,091 

859 0 
557 648 
71 1 0 

1,768 1 
45 
1 

0 - - 
4 0 

304 717 
5 84 37 
2 32 0 
40 1 0 
171 1 82 
2 1 0 

9 0 
1 0 

Chum salmon not present i n  this stream. 



of the f ry  looked t o  be good a t  the time the index was taken. Estimated 
yolk sac absorption rates  ranged from 40 to 95%. Considering the warm 
winter conditions, the lower rates of yolk sac absorption suggests tha t  
spawning in some streams was l a t e r  than normal. That t h i s  occurred i s  sub- 
s tant ia ted,  on a small scale ,  by the finding of l ive pink salmon eggs in 
Gorge Creek, No. 131, located in Valdez Arm. This stream i s  v i r tua l ly  
in te r t ida l .  Available spawning gravel in th i s  stream i s  to t a l ly  res t r ic ted  
to  the in te r t ida l  area. 

The effects  of the large amount of rain in the winter of 1976-77 seemed to  
have l i t t l e  physical e f fec t  on streams. The only streams tha t  were visited 
to  have been visibly changed were Constantine Creek on Hi nchinbrook Island 
and S te l l a r  Creek in Valdez A r m .  The change in Constantine Creek consisted 
of a s h i f t  t o  the r ight  (looking upstream) and a straightening of the channel 
beginning a t  the current 9-ft t ide  level and extending downstream t o  approxi- 
mately the current 5-f t  t i de  level.  The channel s h i f t  in Constantine Creek 
resulted in a drying-up of most of the 9-ft  t idal  area which had received 
most of the egg deposition. Additionally, i t  appeared that  scouring did 
occur in th i s  stream as very few eggs were recovered from an estimated p i n k  
escapement of 21,960 f ish.  The change tha t  occurred in S te l l a r  Creek resulted 
in the enlargement of the r ight  channel (looking upstream) in the current 
8 to  12-ft t ide  level. Scouring in th i s  stream, however, did not appear to  
have any effect  on salmon production. The probable reasons for  th i s  i s  the 
nature of the stream bottom which consists of large cobble and the enlarge- 
ment of the r ight  channel which apparently reduced the effect  of the high 
stream flow. 

Two streams tha t  def ini te ly suffered scouring was Claw Creek, No. 632, in 
Whale Bay and Hayden Creek, No. 677, on the west shore of Latouche Island. 
The channel in Claw Creek shifted to  the right.  Hayden Creek suffered no 
channel s h i f t s  b u t  apparently experienced a complete washout. 

With the exception of a few bright spots chum salmon made a poor showing. 

The resul ts  of t h i s  pre-emergent f ry  index will be experienced i n  1978 (pink 
salmon) and 1980 (chum salmon). 
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APPENDIX A 

P i n k  salmon escapement estimates by stream and d i s t r i c t ,  cumulative weekly 
t o t a l s  by stream, and calculated season t o t a l  by streams and d i s t r i c t .  

A recapi tu la t ion by d i s t r i c t ,  by week and season t o t a l  estimated spawning 
escapement i s  given a t  the  end of d i s t r i c t  t o t a l s .  



Appendix Table A. Weekly es t ima te  o f  l i v e  p i n k  salmon i n  Pr ince  W i l l i a m  Sound spawning streams, 1976. 

1 tASIEKI\J Dl  STRICT WEEK END1 NG DATE Cal . 
Ca I .  Season 

Stream Stream Ndlne Weekly T o t a l s  
No. o r  Locat ion 7/3  7 /  10 7/ 17 7/24 7 /3  1 8/7 8/14 8/21 8/28 9/4 9/ 1 1 9/ 18 9/25 T o t a l s  EW-2.5 

H a r i  ncy Creek 
Ecc les  Creek 
Hurnpy Creek 
Twin Lakes Ck, 

610" 860 
60" - 

190 1 00* - 
90 500 
500 

0 10 

430% 220" 
60" 30% 
TO* 30" 

1 100 IOOO* 

Sp r i ng  Creek 

Rogue Creek 

Chase Ri v c r  
Koppen Creeks 0 100 

Sheep R i v e r  
A l le i ]  Creek 

Pass Creek 

P l  a teau Creek 
Comfor t  Creek 
S .  Shore P t .  Gravina*" 
Bea r t r ap  Creek@ 0 0 

C a t a r a c t  Creek 
Grav ina R i ve r * "  
Olsen Creek@ 0 0 

Con t ro l  Creek@ 0 0 

Ca r l  sen Creek 0 

S t .  Matthews Ck. 

* I n t e r p o l a t i o n s .  Ground coun ts .  @ A l s o  surveyed 6/26. T o t a l  coun t  0. ** Not  i nc l uded  i n  t o t a l s .  

I /  A e r i d l  coun t  o f  9/4 used as t o t a l  escapement. - 
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Appendix Table A. Weekly es t ima te  o f  l i v e  p i n k  salmon i n  P r i nce  W i l l i a m  Sound spawning streams, 1976 
(cont inued) .  

I EASTERN DISTRICT WEEK END1 NG DATE Cal . 
Cum. Season 

Stream Streal-n Name Weekly T o t a l s  
No. o r  Loca t i on  7/3 7/10 7/17 7/24 7/31 8/7 8/14 8/21 8/28 9/4 9/11 9/18 9/25 T o t a l s  EW+2.5 

Dondldson Creek 

Levshakof f Creek 

Gregor i e f  f Creek 

Naolnof f R i ve r  
V l a s o f f  Creek 
Gorge Creek 
Sdwnli l l Creek$$ 

Lowe R i v e r  * * 
% * 

Siwash Ck. K *  * % 

M ine ra l  F l a t s  
Twin F a l l s  Creek 
S t e l  l a r  Creek$$@ 

900 

900 

700 

2500 
1800 
GO* 

I 10" 

100" 
20 - 
10 - 
5 - 
0 

7 05* 
800 

3000 

Eas te rn  T o t a l s  0 100 10550 55700 65710 69170 59260 91520 108090 178430 195560 179200 143900 1157190 446470 

* I n t e r p o l a t i o n s .  Ground coun ts .  $$  A e r i a l  survey and i n t e r p o l a t i o n s  used. ** Not  i nc l uded  i n  t o t a l s .  
'I Survey poor  - murky water .  @ A l s o  surveyed 6/26. T o t a l  coun t  0.  



Appendix Table A. Weekly est imate o f  l i v e  p i nk  salmon i n  Pr ince W i l l i am  Sound spawning streams, 1976 
(con t i nued ) . 

WEEK ENDING DATE Cal .  
COm. Season 

5tream Stream Name Weekly T o t a l s  . 
No. o r  L o c a t i o n  7/3 7/10 7/17 7/24 7/31 8/7 8/14 8/21 8/28 9 /4  9/11 9/18 9/25 T o t a l s  EWt2.5 

Bench Mdrk Ck. 

cong Creek 

Vdn ish ing  Creek 

S p r i n g  Stream 
B i l l y ' s  Creek * * 
E i ~ k e l b e r g  Creek 

Backyard  Creek 

G r a n i t e  Creek 
Cedar Creek 

Wt .1  I s  R i v e r  

Cannery Creek 

Jondh Creek 

Siwash R i v e r  

Una kw i k Creek 

B l a c k  Bear Creek 

Edg lek  Bay E. 

200 I OO* 

4000 600 

8500 1400 

5000 1800 

1000 ( T o t a l )  
100 500 

2500 800 

2500 2000 
5500 800 

* I n t e r p o l a t i o n s .  Ground counts .  6 A e r i a l  c o u n t  used. I /  Stream l i f e  f a c t o r  4.0. - 

* *  Not  used i n  t o t a l s .  $ I n t e r p o l a t i o n  used. 
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Appendix Table A. Weekly es t imate  o f  l i v e  p i n k  salmon i n  Pr ince  W i l l i am  Sound spawning streams, 1976 
(cont inued) .  

I V NGKTli1\ILS'l-ERN D I STR I CT WEEK ENDING DATE Cal .  
Cum. Season 

Stream Stream Idarne Weekly T o t a l s  
No. o r  Locat ion T o t a l s  EW12.5 

484 t i nger  Creek E. 

485 F inger  Creek W. 500" I O O O *  2000" 3840 3000 5200 4500% 3570 1800" 900" 450" 230" 26990 10800 - 
2500 1800 2000 

493 Most Creek l o *  20* 40 100 140 270% 390 ZOOK 100" 50" 30% 1350 - - - 540 
0 5 0 

495 Ch i mev i sky Lagoon 0 0 500 3100* 5750 4000" 2000" 1000" 500" 16850 6740 - 
1200 

498 NcClure Creek 

I 
W 
o Northwestern T o t a l s  1330 2740 11260 21930 22780 31940 38440 46620 35070 14300 8720 5390 240520 96280 

V ESHAMY DISTRICT 

506 Loornis Creek 0 - 0 270" - 530 550-80 - 500" 250" 130" 2810 1120 
507 Gun~boot Creek 0 - 0 - 70" 130 90" 50 30-0" 390 160 
508 1.i. Shore, tsharny Lag. 0 - 0 - 30" 50 ID I700 1 180" 650 330" 170" 51 10 2040 - - 
510 t l i s h a n s k y  Creek 0 0 170 250 280 300 800 730 600" 500" 400" 4030 - - - - - - 1610 
511 Esharny R i v e r  I *  -?!G - 9 0 - 70 540 420 220 -- -- 30 20" 10" 1430 570 - - - 

V n t e r p o l a t i o n s .  Ground counts.  



Appendix Table A. Weekly est imate o f  l i v e  p ink  salmon i n  Pr ince Wi l l iam Sound spawning streams, 1976 
(cont inued).  

V 1 SOU1 tI1VESTERN D I ST-R 1 CT 

Stream Stream Name 

WEEK END1 NG DATE Cal . 
Cum. Season 

Weeklv T o t a l s  
No. o r  L o c a t i o n  7 /3  7/10 7/17 7/24 7/31 8/7 8/14 8/21 8/28 9/4 9/11 9/18 9/25 ~ o t a l s  EWf2.5 

Paddy Creek 

Nacktan Creek 
Ewan Creek 
Erb  Creek 

Jackpot  R i v e r  
Konipkoff R i v e r  

W .  A r m ,  Jackpot  Bay 
W. A r m ,  Jackpot  Bay 
Jackson Creek 
Totemof f Creek 

B a i n b r i d g e  Creek 

Claw Creek 

Pdb lo  Creek 

WIha l e  Bay 
Whale Creek 
Hogg Creek 
Johnson Creek 
I-la I verson Creek 
B j o r n  Creek 
O 'Hr ien  Creek 

* I n t e r p o  l a  t ions .  Ground counts .  C A e r i a l  c o u n t  used. I /  Stream l i f e  f a c t o r  4.0. - 
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APPENDIX B 

Chum salmon escapement estimates by stream and d i s t r i c t ,  and calculated 
season total  by stream and d i s t r i c t .  

A recapitulation by d i s t r i c t ,  by week and season total  estimated spawning 
escapement i s  given a t  the end of d i s t r i c t  totals .  
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APPENDIX C 

P i n k  and chum salmon egg deposition indices, by stream, date, and stream 
sample zones. 
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APPENDIX D 

P i n k  and chum salmon pre-emergent f ry  indices by stream, date, and stream 
sample zones. 
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Appendix Table D. P ink  and chum salmon egg and pre-emergent f r y  data, by stream name and number, date 
and sample zone, Pr ince  W i  11 iam Sound, 1977 (cont inued) .  

Stream Name, Number, 
Date - and Sample Zone 

010' -12 '  
Sub Tota l  

OUPST 
Tota l  

Duck R ive r  
# I 1 6  
03/10 

R6' -8 '  
L6 ' -8'  

Sub Tota l  
R8' -19 '  
L8 ' -10 '  

Sub To ta l  
R10'-12'  

I 
U1 
P 

L10 ' -12 '  
I Sub To ta l  

Total 
RUPST 
LUPST 
HUIJST 

Sub i o ta1  
Sum To ta l  

I nd ian  Creek 
4117 
03/10 

06 '  - 8 '  
08 ' -10 '  
010 ' -12 '  

Sub Tota l  
OUPST 
Tota l  

Pink Salmon 
L i v e  L i v e  Dead Dead 
Eggs F r y  Eggs Fry To t a  1 

Chum Salmon 
L i v e  L i v e  Dead Dead Square 
Eggs F ry  Eggs F ry  T o t a l  Feet 
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Appendix Table D. Pink and chum salmon egg and pre-emergent f r y  data, by stream name and number, da te  
and sample zone, P r i nce  W i  1 l i a m  Sound, 1977 (cont inued) .  

P ink  Salmon Chum Salmon 
Stream Name. Number. i i  ve L i v e  Dedd Dead L i v e  L i v e  Dead Dead Saua r e  
Date and ~ a n ; ~ l e  zone a s  F ry  - Eggs F r y  To t a  1 ~ ~ 4 s  Fry Eggs F r y  -- Total  -- i e e t  

N10'-12' 
Sub To ta l  

NUPST 
T o t a l  

Ba inhr idge Creek 
#630 
08/15 

!48' - I [ J '  
N10'-12' 

Sub To ta l  
08 ' -10 '  
010 ' -12 '  

I 
Sub To ta l  

cn 
cO 

OU P ST 
I To ta l  

Claw Creek 
8632 
03/15 

N6' - 8 '  
NS' -19' 
N10' -12 '  

Sub To ta l  
NUPST 
To ta l  

F a l l s  Creek 
r5673 
03/16 

N6 ' -8 '  
N8'-10'  

0 57 22 
0 552 4 9 
0 609 7 1 
I C E  
0 502 0 
0 502 0 
I C E  
0 1111 7 1 

DRY 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
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