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ILIAMNA LAKE WATERSHED FRES HVIATER COMMERCIAL 
F IS HERIES INVESTIGATION OF 19 64 

Howard Mets ker , Fishery Bioiogist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Dilhgbam , Alaska 

A commercial freshwater fisheries research program was initiated in 
1964 for the purpose of sampling commercially caught freshwater fish from 
the Iliamna Lake watershed of Bristol Bay. 

This program was prompted by the efforts of Alaska Fish, Inc. to begin 
a commercial fishery in 19 64 after preliminary investigations in 19 6 2- 19 63 con- 
vinced them that commerclal quantities of fish were available in the Iliamna 
Lake drainage. 

In conjunction with this fishery effort in 1964,  a mutual agreement 
was arranged between the Alaska Department of Fish and Game and the Alaska 
Department of Economic ~evzlopmentl '  to enable biological a s  sassrnent of this 
new industry possibility. In accord with this agreement a program was initiated 
to  collect biological data to  serve as  a basis for future study. This report is a 
presentation of that data. 

ILIAMNA LAKE SYSTEM 

The Iliamna Lake drainage, 7,700 square miles (Munn, 1961 and 1962) 
abuts against the Aleutian Mountain range near its origin on the Alaska Penin- 
sula and the Alaska Mountain range near its western terminus. I l iwna  Lake, 
the largest lake in Alaska, is about 80 miles long by 20 m i l e s  wide and covers 
a surface area of 1 ,042  square miles (Munn, 1961 and 1962). The lake is 
approximately oval in shape being narrower a t  the head and wider near the 
outlet. The deepest areas are located near the east  end, specifically in Pile 
Bay (Figure 1). A depth of 1 ,020 feet: has been recorded (Munn 1961 and 1962) 
in this area. The lake i s  located approximately 50 feet above sea level and is 

1/ Formerly Alaska Department of Economic Development and Planning. - 
- 1 -  



Figure 1. Iliamna Lake, The lake i s  subdivided into 18  fishing areas based on physical diffei-eiices 
(John Munn, 1961  aid 1 9 6 2 ) .  



the source of the Kvichzk River which expties inta Bristol Bay, a portion of 
the Bering Sea. 

The commercial fishing effort in Lake Clark was also sampled the first 
year. Lake Clark i s  about 50 miles long by 4 m i l e s  wide and contains approxi- 
mately 143 square miles of surface area (Munn 1961 and 1962). Lake Clark 
joins Iliamns Lake via the Newhalen River, Six Mile Lake, a small bay located 
near the outlet of Lake Clark (Figure 2), was the area where most of thC fishing 
effort was concer~trated. 

There are six villages in the Iliamna Lake - Lake Clark area: Igiugig, 
Newhalen, Iliamnd , Pedro Bay, Rokhanok and Nondalton, with Nondalton being 
the only large village in the near vicinity of Lake Clark. Of the approximately 
500 people living in the area, about half participate in the commercial salmon 
fishery and could be considered potential freshwater commercial fishermen 
(Bottenfield 1965) . 

The Iliarnna Laka watesshed j s  *he world's lilrgest lake producer of red 
salmon. The to.iai commercial production in the systern based on returns of 
adult salmon in the last  ten years has been in excess of 22  million fish (10-year 
average 8,75 0,000) Tl-ovgii inportant es a rearing area for red salmon, the 
lake proper has cwtributed very little in the way of local economy into the area. 

Sport Fishing 

Sport fishing has, in the past few years, become increasingly important 
to the area's economy, Big 20-30 inch rainbow trout attract large numbers of 
sport fishermen into the area each year. The incidental take of large lake 
trout, Dolly Varden and arctic char are an added incentive to sport fishermen. 
Present sport fishing areas of importance are the Newhalen River, Copper River, 
Lower Talarik Creek, Kvichak River and Gibraltar Lake. 

The importance of the area's sport fishing waters is of major concern 
to the Alaska Department of Fish and Game. It i s  the ~e~ar tment ' s 'bel ief  that 
both the commercial and sport fishing interests are compatible by employing 
various management techniques. 

Subsistence Fishing 

Fish in the 1li.amn.a Lake drainage are used for human consumption and 



Figure 2 .  Lake Clark,  showing the  Six Mi le  Lake area where commercial freshwater fishing was 
conducted in 1964 .  



dog food. A greht number of people, isecausi~: ,f tkeij- remote village existence, 
live off the natural available food supply - The historical use  of the resident 
and anadromous fish populations has been for. subsisl'ence purposes . 

Accordir~g to  recent subsistence fish surveys on the number of salmon 
utilized in the 'Piiam~la Lake drainage, i: was found that the people take between 
50,000 and 60,000 salm,?n each yeas. (Kerns and Phinney, 1963). No assess-  
ment has been made on the numbers of freshwater fish taken for subsistence 
purposes,  

TRANS PORTATION AND PROCESS ING 

Transportatio~ in the i o c ~ l  area and to and from the area of commercial 
fishing is a matter cf -najer concerr! in the future development of the commercial 
freshwater fishe:-es, h tne Iliamna Lake area transportation is by boat until 
near "freeze up" or wheR floating flee Ice becomes hazardous to lake travel. 
After "freeze LP" transpor'catlcn is provided by dog team, A slow evolution is 
currently underway from the use c~ i  dog.., to mobile snow machines. Aircraft is 
the primary means of travel in and o:d of the area, 

The above staterrient 3epicts ~ h c  s i t a t i o n  far most of Alaska. There are 
few connecting road sysLems 2onsequentiy ciircraff are substituted to  a large 
extent. A s c h e d u l ~ d  afriines psov~des .-wice a week passeager and freight ser- 
vice t o  an  a j r s t r i ~  located near tht. ~;ilizgc .>i- Iliamna. A bush pilot in the near 
vicinity accomodai.c=s peaple with iocal. ail. transportation, 

In order for a f j  s h  product to be shipped and marketed outside Alaska , 
it is necessary .fox- the s'ist.1 50 be processed. Processing in 1964 involved hold- 
ing of cleaned fish in a "cold" box located in the village of Iliamna. Temperature 
in the cold box was held just below freezing (32O f.), The f ish were packed in 
ice free cardboard slyrofoarn insulated cartons, 60 pounds of fish to  the box . 
Shipments were made aboerd rhe commercial airlines on an "available space 
only" basis ,  

FRES HYJATER COMMERC IAL FISHERIES 
*.  

Tra inin y Prograq- 

An educational training program in the use of freshwater fishing gear 
sponsored by the Federal Man Power Development and Training A c t  played a key 
role in developing interest among the local people of Uiamna Lake in 1964.  
Although the winter iishing rnethods taught are not new, having been used on the 
Great Lakes snd Great Slave Zske - etc - . the method is relatively new t o  Alaska. 



The gear ! ~ s ~ . d  consis'is af il "j.iygerH . ice ch.l.sei and diver gill net 
(Figure 3 ) .  A round hob db:~ui: 2 to 3 feel: i n  diazlleter is cu t  through the ice. 
The "jigger',' , E boarci 2 "x12"xBr (Fig m e  3) , is activated by an iron bar hinged 
so that a portion. extends above and below the board. The top portion of the 
bar contacts the underside oi  the ice, A running line is attached to the lower 
section, A series of jerks on the running line propels the board beneath the ice. 
A second hole is made over the jigger and the board an6 attached line are recov- 
ered. The gill ~ e t  is attached .to t he  running !.ine at the ?lace of origin (first hole). 
The net is then :a!ayed into the hoie by pulling from the jigger recovery hole. 
After the gill net has been stretched in place t h s  attached anchors are secured 
t o  the l a k e  botttzrn and ise si.ldace. Tn order to recover the fishing net, the holes 
are r e o ~ e n e a ;  a r u ~ n i n g  line is attache.". to the surface anchor line and the net 
is lifted from xh.- opposits ecd ,  The net I s  picked clean of fish and the net 
pulled back ii1i.j f3shj.n~~ place frou t h e  upposii:e end by t h e  running line (Figure 
4). The gill ~14 . i .~  T$.w~z n o s t  oitejl f ishsd on the lake bottom, 

Fish Compositj.on --.- 

There ale 27, l , - i l ~ f ! ~ l  r-.p-~:cies of: f rsh  t h e  Itiamns Lake watershed (Bond 
and Becker, 1965)  Of in<  22 .;per:it=:; C:C;-L<. c?-r& 1 6  btlffjcient quantity to be 
harvested conmcr . : : i 3 l l ~ .  Th..? f l . 2  l ~ w i . ~ l q  ::.;;acres ws.r3? F~al-iest.ed for commercial 
purposes dur.:.n<r li.!3 64:: Dzi ).a; 1jar:den (~-a_i_~.:~d~i..~~~ -GIB&?_~) arctic char (Salvelinus 
alpinus), a : hi. y b~mpbeck %vhitcfish (Coregonus 
pidschianj , p.iIcv: : X s c j . ~  ;.UC:.~~.T:; -. ... --. .leas ; ~f sr:r, !i.lr.;reyor:i~s sardinelia) , arctic c isco  

. . -. - - --- . --. -.-- ,- 

o r e o  T & 1  : a  i t .  o I . ijthe . :.!is &.l species of future - - - - . , . - . - 
possible cornme;; tl.ai s~.::JI~:; !'.I ::;s:Ic:c: ,+ilcil~cit: .:oul-:d wiutefis  h (Prosopium cylindraceum) .- 
and arctic s m e l t  {G_sfisuz 2-entzx) - 

The BrFs:~.l day  area 111a -ks tne 71pper limit or the Dolly Varden range and 
the lovrer iirni~ $31 c r . i l : t i ~  ci:ar, Due to phy:lycal. similarities of the two species 
they are grouped a s  arctic cndr ir! th i s  study Separatiizy the arctic char-Dolly 
Varden complzic i ~ n d ~ . .  ~ v ~ n t e ~  iieldi conditions was not considered practical. 

The taxon01l7ir: statu; of the genus Coregonus is a t  present unclear. ---- 
The spec ies -. C . -..- siui~eaforrnis . G o  h v a i  &us , C. pidschian, and _C, nasus have 
a t  times heen used s j m ~ n ~ ~ ~ u ~ ~ ~  in  North America A Europe and Asia. Their 
characteristics are readily rnodjfied by the associated environment. .. In this 
report the species nC hvmpback w h i - d i s h  referred to  will be _C. pidschian. 

Fishing Areas 

Iliamna Lake j.s divided into 18 commercial fishing areas (Figure 1) for 
purposes rji' th i s  report an6  its .:utilrti mansgernent, based on different physical 
characteris tics (J;-;hn Munn -. ?.9 6:.. and 2.9 6 2 )  Surface area, volume and depth 



Figure 3 .  A "jigger" used in propelling a running l ine beneath the ice  
i s  shown leaning against  the mobile snow machine. Note 
portable one-man net  reel mounted on sled arms for easy  
transporting and laying out of ne t .  

Figure 4 .  Retrieving gill net  through i c e .  



are given in Appendix Table A ,  Fishing effort 2nd sampling during the spring 
months of 1964 were limited to the Iliamnd and Intricate fishing areas,  the 
only exception being one sample obtair,ed from the Knutson area (Figure I ) .  
In the fall ,  commercial fishing effort was celrtered ic Middle Talarik and Igiugig 
areas.  The largest single commercial catches to date were obtained from these 
two areas. 

Fishing in Lake Clark wa? restricted to  one area - Six Mile Lake. 

Effort 

The fishing effort on Lake lliamna during the winter of 1964 was sporadic; 
most ~f the commercial catches being made by three fi.shermen, Two of the men 
fished five shzckles of "diver' gill net 3f 4 inch stretch mesh measure, for a 
total of 275 fathtdms ~f year ir the vicinity 0; Iliamna vlllage. The third person 
fished two 50 fathom shacklzs of "dj.verU gili net, 4-1/2 inch stretch mesh 
measure in the Jn-iricate arid T.ii3n Bay area (Figure 1)- 

Twslve fishermen partic:iyateL ~n t h s  s gring i'isheries on Lake Clark. 
Gear used x a s  4 and 4-.f/2 jnch ic,es!i "diver." gi l i  i ~ e t s  similar in type to those 
used in the Great Lake fisherJes, A :oraj oi 385 fathoms of gill nets were used, 
325 fathoms of 4-i/2 inch l-nc:ji? arid 60 fathcrns of 4 inch mesh. 

The Aiaska Depar' meni of F i sh  Ghme lised ,iVo variable mesh gill nets 
for sampling smaller speciss  of f i s h  ilnd juve~lile populazions in Iliarnna Lake 
throughout the Iishery, The gill rlets mesh s ize  use< varied from 1-1/2 to 4 
inches in a length of 125 feet (Appendix Table C ) .  

Fishing Interval 

The IlZarnna Lake 1964 freshwater commercial fishery commenced in 
March although attempts in taking commercial numbers of fish were made earlier 
(January and ~ehruary!  in the year (Appendix Table 8). The fishery was terminated 
in June d : ~ e  to ?:he complete effort change to commercial salmon fishing season. 
The freshwater fishery was again activated on September 4 ,  1964. 

Winter-Spring Catc-hes , I964 

In Iliamna Lake the total zommercial catch for the winter-spring period 
was 1,844 pounds of arctic char, 82 pounds of lake trout and 247 pounds of 
whitefish for 2,173 pounds oi :Fish. Valae to the fishermeli was $434,60 (Table 1). 
The fish taken by these  fishernen durirlg the four-month period does not represent 



Table 1. Iliamna Lake commercial freshwater f isheries catch and value to  the  fishermen, 1964  

Dressed Dressed Dressed Dressed Fisher- 
Pounds of Avg. Pounds of Avg. Pounds of. Avg. Pounds Avg. man Total Total 

Lake Iliamna Month Arctic Char Wt. Lake Trout Wt. Whitefish Wt. of Pike Wt. Effort Pounds Value 

March 31 2 2.6  40 3.1  3 352 $ 70.40 

April 377 2.9 -- 20 1.2 -- 4 39 7 79,OO --- --- 

June 246 1.1 3 0 3.0 145 1.5 -- --- 9 42 1 84-20 
- --- 

Sub-total 1,844 2.1 1/ 82  3 , 2 1 /  247 1 . 4 1 1  -- --- 12  21 2,173  $ 434,60 

Sept. 1 ,041  2.1 -- --- -- - -- -- --- 8 1,041 208,20 

Nov. 1 ,690 1.1 --- --- 5 6 2  2.5 -- --- 1 3  2,252 450.40 

Dec . 5 7 1.1 --- --- -- --- -- --- 
-- - - - -- - - - - - - - -- 2 5 i 1 1 . 4 0  

Sub-total 
- - - - -- 

4,709 4 296 - 3.3 -- -- .!d - - 570  . .- - - 2.4 - 11 32 -- 2.1 1/ 14  y 5,607 $1.118.20 

Grand total  6,553 3 7 8 8 1  7 32 7,780 $1,552,83 

1/ The period average weights are  obtained by weighting the  monthly average weight by the monthly ca tch  (in numbers of f ish) .  - 
The number of f i sh  caught per month is estimated by the  ratio of the  monthly total  dressed pounds to  the  monthly average 
weight .* 

2/ Total number of individual fishermen invoived in the fishery. - 



the total catch or effort. Because of the extremely poor 19  63 salmon season 
a large number of freshwater f ish were utilized locally for subsistence purposes, 
The numbers of fish entering into the commercial aspects of the fisheries were 
those fish in excess of personal needs. Cofitrary to normal fishing practices, 
each fisherman in the fisheries did not necessarily fish one net; oftentimes two 
or more fishermen would f i sh  one net and this would vary on a day-to-day basis .  

In Lake Clark, the fishing situation was similar to Uiamna Lake; however, 
the catches were larger. Fishing effort in Lake Clark was delayed until the 
month of April due to  lack of gear and fishermen orientation by the training school. 
In three months of fishing, 1,823 pounds of lake trout and 7,855 pounds of white- 
fish were harvested for a total of 9,678 pounds of fish. Value to  the fishermen 
was $1 ,9 35.60 (Table 2).  Lake trout is evidently the only species of char in 
Lake Clark. 

The total pounds of commercially harvested fish in the drainage during 
the winter-spring operation was 11,851 pounds. The total value received by 
the fishermen was $2,370.20. Fish taken for personal needs constituted approxi- 
mately 40 percent of the catch, The resultant total pounds of fish caught con- 
sidering a l l  aspects  of the fishery was about 16,591, 

Fall-Winter Catch, 19 64 

The Iliamna Lake drainage again received a pocr salmon escapement in 
1964. The subsistence fish needs of the people in the area were provided largely 
by the commercial freshwater fishery. In the ensuing time between the spring 
fishery and fall ,  additional freshwater fisking gear was purchased. The total 
fathoms of gear used in Iliamna Lake in the fall-winter period was 3,300 fathoms 
or 1 2  t i m e s  the amount used in the spring. The total pounds of fish in the com- 
mercial catch was approximately twice that taken in the spring (5,607) (Table 1). 
The fishermen received $1,118.20 for their fishing effort. 

The fathoms of freshwater gear used in Lake Clark were 5,400 or about 
14 times the amount used in the spring fishery. The total pounds of fish caught 
in the four months, September-December was approximately 1,000 pounds more 
than taken in the spring period. The total pounds of fish taken in the fall was 
10,870 pounds, valued a t  $2,157.20, 

<.  

1964 Catch 

The total 1964 harvest was 28,328 pounds. The total value realized by 
the fishermen during the first  year was $5,645.60. 



Table 2. Lake Clark commercial freshwater f isheries catch ,and value t o  the fishermen, 1 9  64. 

- 
Dres sed Dressed Dres sed Dre s sed Fisher- 

Pounds of Avg. Pounds of Avg. Pounds Avg. Pounds of Avg. men Total Total 
LC .e Clark Month Lake Trout V?t. Whitefish Wt.  of Pike Wt. Burbot Wt. Effort Pounds Value 
- --- 

April 2 73 2 . 7  386 1 .5  -- -- -- -- 8  1 , 6 5 9  $ 331,80 

June 1 8 7  2 , s  2 , 264  1 ,s  -- -- -- -- 1 0  2 ,451  4 9 0 , 2 0  
--- 

SI I-tccai 1 , 8 2 3  2 . 8 1 1  7 , 8 5 5  l b 5 L /  -- - 1 2 . 3 1  9 , 6 7 8  1 , 9 3 5 . 6 0  
I 
w Sept. 2 9 5  2 .9  6 74 1 . 2  -- -- -- -- 7 9  69 1.93.80 
r 

I 
Oct . 1 , 5 9 0  2.4 6 , 6 7 8  1 , 3  133 4.9  8  1 . 0  I S  8 , 4 0 9  1 , 6 6 7 . 7 0  

Nov, 11 8 3.1 458 1 ,, 2 2  7 6.3 -- -- 3 603 117-90  

1," The period average weights a re  obtained by weighting the monthly average weight by the  monthly catch (in number of f i sh) .  - 
The number of f i sh  caught per month is estimated by the ratio of the  monthly total  dressed pounds t o  the  monthly average 
weight. 

Z/' Total number of individual fishermen involved in the  fishery. 



The 1964 commercial catch was sold primarily in the vicinity of 
Anchorage, Alaska. Ever, with competitive pressures from other local fresh 
fish and shell  fish species available to Alaskans, al l  fish put on the market 
were sold (Table 3 ) .  

Fishing effort was concentrated in locations close to  shore. There is 
a reason to  believe that the areas sampled or commercially fished in the fishery 
may not be truly representtitive of the numbers of f i sh  available. Offshore fresh- 
water fisheries are known to produce good catches, especially in large bodies 
of water, m e r e  is no reason t o  believe the same would not be true in both 
Iliamna Lake and Lake Clark, 

Fish success  for a l l  species ~f fish (Figure 5 and 6) appeared t o  improve 
for the most part with effort except during the months of June and December. 
This is partially due t o  only eleven days of fishing during these two months. 

The commercial catches in the two areas (Iliarnna-Intricate) of Iliamna 
Lake differed notably (Tabie 4 and Appendix Table B) . Comparatively, the Intri- 
cate area produced more and larger fish C hzr, rainbow trout and suckers were 
the  species  taken. Some s t~ckers  entered the catch during the latter part of April 
and May. VJhitefish were absenr from the Tnrricate area catch, although many 
were caught ar: seva-al locations in lliaml-la Lake, However, a t  no time did they 
constitute the r > ~ l k ,  32 Lhe spring catch, Ccntrary to this,. in the use of the small 
variable 1 -- 1/2 - 4 inch experiments.: net (R?pendix Table C) , whitefish (cisco) 
made up a large portion of the catch" 

In the Pew whitefish and arctic char sainples obtained thus far, it appears 
that there may be definite racial groups of f ish populations in the lake with pos- 
sible overlap of these groups in some areas.  The basis for this statement is the 
apparent morpholoy ica! differences in fish entering the catch from various areas 
of the lake. It has been demonstrated in large well-established whitefish fish- 
eries in Canada that discrete groups exist  and that the catchability of each group 
can change erratScally (L. D, Hewson, 1959). 

Fishing success in Lake Clark (Six Mile Lake) in the spring of 1964 was 
higher than in Tliamna Lake (Figure 5 ,  Appendix Table D). The population of 
concentrated whitefish taken in Six Mi le  Lake was apparently attracted there by 
the abundance s f  insect larvae. A1.i fish stomachs examined were tilled with 
insect larvae, (= hironomidae . 

Round-Dressed Weights 

The differences between round and dressed weights (Figures 7, 8 and 9) 
of fish in Iliamna Lake and Lake Clark varied considerabiy, and would be of 



Table 3 .  Total f i sh  receipts  on freshwater f i sh  taken from the  Lake 
Iliamna drainage freshwater f is h a y ,  1964. 

- 
Total Price First Wholesale 

Dressed per Value to Price-Alaska Market Wholesale 
Species Weight Pound Fishermen Price per Pound Value 

Whitefish 17,328 $0.20 $3,465.60 $0.45 $ 7,686.45 

Arctic  char  6 ,553  0,20 1,310.60 0.60 3,931.80 

Lake trout 4 , 2 4 7  8,20 849.90 0.55 

Pike 1 9 2  0.10 59 ,. 20 0.35 

Burbot 8 0 , 1 0  0 , 8 3  0.30 2.40 

- -. - 
Totals 28,238 $5,645,60 $14,023.70 

---. ------- 



Figu re  5 . - -Ef for t  and c a t c h  by monthly pe r iods  f o r  v a r i o u s  s p e c i e s  o f  f i s h  e n t e r i n g  the  Lake I l iamna 
comnercial  f reshwater  f i s h e r i e s ,  1964. 

1/ Numbers o f  f i s h  caught  du r ing  t h e  months o f  Earch,  A p r i l ,  May and June were ob ta ined  from sampler weighed by - 
I pe r iod  c a t c h e s  t o  a d j u s t  f o r  changes i n  t h e  magnitude of t h e  c a t c h .  

2/ Lake t r o u t  e n t e r e d  t h e  Lake I l iamna f i s h e r i e s  du r ing  t h e  two months March and October o f  1964 i n  t h e  - 
amounts given.  



Figure  6.--Effort  and c a t c h  by monthly per iods  f o r  v a r i o u s  s p e c i e s  of  f i s h  e n t e r i n g  a t  Lake Clark  ' 
conne rc i a l  f reshwater  f i s h e r i e s ,  1964. 

1/ Numbers o f  f i s h  g iven  dur ing  t h e  month of  Apr i l ,  May and June a r e  from sampler weighted by period c a t c h e s  - 
t o  a d j u s t  f o r  changes i n  t he  magnitude o f  t h e  ca tch .  

2/ During t h e  month of  October, 133 pike  and 8 burbot  were taken. I n  t h e  month of Nove~ber ,  27 a d d i t i o n a l  - 
p ike  e n t e r e d  t h e  f i s h e r y .  



Table 4. Commercial freshwater f i s h  catch samples by use of 4 and 4-1/2 inch mesh gill nets  for the  
months March- June in Iliamna Lake, 19 64. 

Y Species 3/ 
Area Information AC WF LT RB C s  S B 

Iliamna Number 119 1 9  2 5 
Leng th range in inches  8 .7-24 .5  16.7-19.0 8.5-26,O 
Mean length 1 7 , 9  18,O 1 9 , 3  
Round weight range . 2 -  3.5 . 2 -  2 .4  1 , 9 -  4 .0  
Mean weight 2.0 2 . 2  2 - 3  

2/ Frequency - . 083  , 0 1 3  1017  
Percent composition 7 2 1 2  1 5  

Tntricate Number 191  5 3 49 
I Leng th range in inches  9.0-27:O 1 2 . 2 - 1 7 ' 3  l 9 , 7 - 2 5 . 0  15.7-29.5 

k- Mean length 2 0 , l  1 5  9 22.5 
CD 

20.4 

I 
Round weight range . 3 -  6.9 + 2 -  1 . 7  2 , 1 -  2,4 1.2-12 .1  
Mean weight 2.8 1 , 3  3.2 3 . 6  

2/ Frequency - . I 0 3  .002 .002 .026 
Percent composition 69 C) C, 1 1 8  

1 
9.5  
9 . 5  

. 3  
" 3  
10007  
t race 

I./ Commercial fishing a reas  are  shown in Figure 1. - 
2/ Number of f i sh  taken per hour of fishing with SO fathoms of gil l  net. 

Arctic char - A C ,  Humpback whitefish - WF, Cisco  - CS, Lake trout - LT, Sucker - S ,  Burbot - B. 
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Figure 8. Relationship between mean length and round and dressed weights of humpback whitefish and C i s c o  
whitefish in Iliamna Lake in 1964 .  

L/ Dressed weights are  with head on. 



Figure 9 .  Relations hip between mean length and round and dressed weights of lake trout and humpback whitefish 
in Lake Clark,  1964.  .1/ 

Dressed weights a re  with head on. 



economic significance in shipmen;: cost  and filiing market demands, Notable 
differences in round and dressed weights of lake trout ill Iliamna Lake occurred 
in lengths over ? 9 inches (f.igure 7), The weight difference varied from ,2 
pounds for a 19 inch fish to 3 pounds for a 27 inch fish, In Lake Clark, large 
differences in round and dressed weights occurred in fish over 16 inches in 
length. The weighx difference of a 1 6  inch f ish was .2  pounds while weight 
differences in fish over this length approximated .7  pounds (Figure 9). 

Arctic char in Iliamna Lake did not exhibit great round and dressed 
weight differences (Figure 7) . An apparent difference in weights occurred in 
f ish over 16 inches long, and poundage difference ranged from 15 to 1.2 pounds. 

Humpback whitefish entering the Iliamna Lake commercial catch did not 
show drastic differences between dressed and round weights. The difference in 
weights varied from approximately .1 pound to , 3  pound, Round and dres sed 
weights of c isco  in the same lake varied about .1 pound (Figure 8). In Lake 
Clark, weight digerences of the round and dressed whitefish were approximately 
.2 pound (Figure 9), 

Length-Weight Relationmp, 

Lake trcut growth In Ilia~ilqa Lake remained fairly constant up  t o  22  inches 
whereupon phenomerlal weignt gains were made (Figure 7) . 'The growth pattern 
change is possibly due to  several factors one of which wou1.d be a change in 
feeding habits. It: would appear that lake trout por.sj.bly become piscivorous 
feeders after reaching 19  inches in tills jake 

The arctic char growth patterr~ in Iliamna Lake (Figure 7) resembles that 
of lake trout untii 25-26 inches whereupon the weight of lake trout exceeds arctic 
char a s  much a s  five pounds. 

Lake trout were caught in Lake Clark up t o  30 inches in length and in 
excess of 1 1 pounds (Fig we 9) . 

1 

The growth rate of humpback whitefish in Iliamna Lake is greater than in 
Lake Clark, A 23 inch dressed whitefish in this  lake will weigh 3 pounds (Figure 
8). in Lake Clark, the largest whitefish entering the catch were 19 inches in 
length and weighed two pounds dressed (Figus-e 9), The length dist'r'ibution of 
fish entering the commercial fishery are shown in Figures 10  and 11. 

Length and Age C ornpo s ition 

Scales and lengths were c ~ l l e c t e d  from 294 arctic char from lliamna Lake 
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Figure 10.--S:r.;;th d i s t r i b u t i o i l  of fish entering the  I l i a m a  Lake and Lake Cizrlc cos~nercial catch, 1364 
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F l g u r c  11 -- Length distribution of fish entering ;hz l i izn?a Lake and Lake Cla rk  cociaercial ca tch ,  1964 



and 290 humpback whitefish from Lake CziarX (-1uzjng sampling of the commercial 
catches, Samples of other species were small and nor considered representative 
of the total population, 

Lengths f - ~ ~ m  t ip of snoilt to fork of tail. were taken to  the nearest 0.1 
inch, Weights were delermined Irom a spring balance sca le  and read to the  
nearest 0 - 1  ouncz. Scale samples were taken from the left side in t h e  area 
between the base of the darsal 3~ and the lateyal jir:e, Ages were assessed  
by counting the uurnber of anncli and expressed in Roman numerals. A micro- 
projector was used in reading - zhitefish scales  and a binocular dissecting scope 
for reading cha - scales ,  A few bronchjosteyal rays were taken from Lake trout. 
It was concluded t h ~ h a c x r a t e  age readings could be made by th is  method. 

In the Iliarnns Lake fishery, arctic char 5 years and older, 1 6  inches 
through 20 inches in length, zaere the rnost sizsceptible to  the fishery with the 
4-4-1/2 inch mesh gill. nets used (TaSi2 5) ), 

Humpback w1lltefis;t: Liz age c las  ses Cive through thirteen were taken in 
the Lake Clark f i s l~sry  (Table 6 )  , r j v ~  year aid whitsfis h averaged 14.7 inches 
in length an3 ti1:rtesn year  id r ~ i ~ i c . e i l ~ i ~  ave-iged .1 7.8 inches in length. The 
majority OF I:?@ uti tei ish :aL,tfl -jers kci7vet.n 1 4  ar:d 1 7  lnches in length. 

Maturation Lnforir!ation 

The ~eproduci  ,re s ystexs  :)f cornrnercially : tuyht  f i sh  were examined for 
sexual t levelopm-~t Gonad de.cre1opr:len-c was classified ~ n t o  four groups using 
length a s  an addcd czitsria; juveniles zggs or cestes visible but not fully 
developed; sub--adult - eygs or cestes developed to  pre-spawning stage; ripe 
adult - eggs o: tescer; mature" loose or commencing to separate; spawned adult - 
few loose eggs i n  the cavity or distended t e s t es ,  

1nfornati.on or1 dis-tsibution and maturity of various species of fish in 
Iliamna Lake ha:; been recordea by location oi ca.Lch ,. Appendix Tables F, G and 
H. Sub-adults v\rere take:? in all areas sampled, Spawned adults were taken in 
a few l o c a t i ~ n s .  Most of the arctic char came froin the Intricate Bay area, 
Using the numhe:r of spawiied arcts.c char adults a s  a cri-teria, this area is evi- 
dently used extensively by spawning char populations, Few juveniles were 
sampled due to  the 1imii:ed use of variable mesh experimental gill nets.  

From both gonad examination and scale readings of arctic char, it was 
concluded that arctic char reach sexuai rnaturity at fgur yeass or upon reaching 
a length of 1 3 i.nches . 

Gonad inforlnat:ion col1ec:ed or. insture s.-ctir- char and lake'trout indicates 



Table 5. Frequency distribfition by length and age group of 
arctic char in the Iliamna Lake commercial fishery, 1964. 

Length interval Age Group 
(inches) I1 111 IV V V I  VII VIII lX Total 

6.5- 7.4 3 - - - - - - - 3 
7.5- 7.9 2 - - - - - - - 2 
8.0- 8.4 1 - - - - - - - 1 
8.5- 8.9 - 1 - - - - - - 1 
9.0- 9.4 - 1 1 - - - - - 2 
9.5- 9.9 - 1 2 - - - - - 3 

10.0-10.4 8 3 1 - - - - - 12  
10.5-10.9 - 1 - - - - - - 1 
11.0-11.4 4 3 - - - - - - 7 
11.5-11.9 - - 2 - - - - - 2 
12.0-12.4 - - 1 - - - - - 1 
12.5-12.9 - - 3 3  - - - - 6 
13.0-13.4 - - 4 1 - - - - 5 
13.5-13.9 - - 3 -- - - - - 3 
14.0-14.4 - .- 2 2 - - - - 4 
14.5-14.9 - -- 1. 2 - - - - 3 
15.0-15.4 - - 1. 5 1 - - - 7 
15.5-15.9 - - 1 2 2 - - - 5 
16.0-16.4 -- - 3 2 4 1 - - 10  
16.5-16.9 - - - 2 6 - - - 8 
17.0-1 7.4 - - - 5 5 4 - - 14  
17.5-17.9 - - - 9 3 4 - - 1 6  
18.0-18.4 - - - 3 12  3 - - 18  
18.5-18.9 - - - 4 10 4 - - 18  
19.0-19.4 - - - 5 12  4 3 - 24 
19.5-19.9 - - - 4 8 7 2 - 2 1 
20-0-20.4 - - - 2 7 7 3 - 19 
20.5-20.9 - - - 1 4 9 3 - 1 7  
21,O-21.4 - - - - 3 4 - - 7 
21.5-21.9 - - - - 1 4 3 1 9 
22-0-22,4 - - - - 4 2 1 1 8 
22.5-22.9 - - - - - 4 2 3 9 
23.0-23.4 - - - - - 2 2 *.  - 4 
23.5-23,9 - - - - - 5 1 2 8 
24.0-24.4 - - - - - 1 1 2 4 
24-5-24.9 - - - - - - 2 2 4 
25.0-25.4 - - - - - 3 1 1 5 
25-5-25.9 - - - - - 1 - - 1 
26.0-26.4 - - - - -. - 1 - 1 
26.5-26.9 - - - - - - - - - 
27.0-27.4 - - - - - - 1 - 1 
Total Number 18 1 0  2 6  51  82 69 26 12  294 
Percentage of total 6.1 3.4 8-8 1 7 , 4  27.3 C3,5 8.8 4.1 
Average length 9,4 9.7 1 3  1 7 .  1 8 , 6  .--- 2 0 - 5  21.9 23.4 

- 24 - 



Table 6. Frequency distribution by length and age  group of humpback 
whitefish in the Lake Clark commercial freshwater fishery, 
1964. 

-- - -- -- 

Length interval Age Group 
(inches) V VI V I I  VI I I  M X X I  X I 1  XI11 Total 

Total number 5 24 4 7  50 42 45 35 22 20 290 

Percentage of 
tota l  1.7 8 . 3  16.2 17.2 14.8 15.4 12.1 7.6 6.7 

Average length 14.7 15.2 15.9 16.4 16.8 17.0 17.2 17.5 17.8 



these fish spawn in alternate years. Some variation may occur between species, 
sexes and different ages,  Additional information is required before the spawning 
pattern can be accurately determined. 

The sex ratios of different species taken in the spring fishery are given 
in Appendix Table H. A s  spring advanced, the arctic char catch ratio changed 
from 50:50 to a catch of 33: 67 with more females entering the catch. In lake 
trout, the tendency was just the opposite, more males being caught than females 
as  the season advanced. 

Condition and Flesh Color 

The condition of arctic char was considered good throughout the winter- 
spring period, Fish of poor physical appearance were not common. Generally, 
fish of poor appearance (slender bodies) reflected heavy parasitism. Tape worm 
pienrocercoid cysts of Triaenophorus crass us were observed on the body organs 
of nearly all  arctic char examined. Fish with heavy infestation were noted to 
have cysts embodied in the flesh. It is unlikely that marketing problems would 
develop if grading were employed. This parasite is not infectious to humans. 

The humpback and cisco whitefish were considered of excellent quality 
and would not present any marketing problems. 

Samples of f ish with commercial potential were sent to the Department's 
parasitologist. A s  of this writing no additional information on other parasites is 
available . 

Flesh color is an important criteria in marketing fresh fish (unless of 
course, food coloring is used). Flesh color of char and lake t rmt  were separated 
into five standards (S . D . Rawson, 19 61). The five color standards used were: 
creamy white, pale yellow, yellow orange, bright orange and orange red (Table 
7). Color variation for arctic char occurred in the two areas sampled, Iliamna 
and Intricate, Arctic char in the Iliamna area of 1 7- 2 3 inches in length exhibited 
orange flesh coloration. Flesh color variation was less  pronounced in fish under 
and over these lengths. In the Intricate area, orange coloration occurred in.fish 
15-27 inches in length with most of the variation occurring in fish under 17  inches. 
Lake trout samples were inadequate for area comparison. In the samples observed, 
lake trout flesh color appeared to be much lighter than that of arctic char. 

Feeding Habits 

Stomach content examination of arctic char and lake trout revealed that 
smaller fish constitute the main winter-spring diet. The major food item for 



Table 7. Incidence of f l e s h  ~ 3 1 ~ 1 -  var i~ t ions  in arctic zhar and lake trout in 
Lake Iliamna a s  determified fram samples taken during the month 
of February-June, 1964,  

Length range 
in increments Flesh color in numbers and percent ( ) - 3/ 

Area Species Y of 2 inches 1 2 3 4 5 

Iliamna A C  7,O- 9.0 4 (  2.5) 4 (  2.5) 2( 1 .2 )  
9.0-11,O 9 (  5.6)  

11 -0 -13 .0  2 (  1 .2)  2( 1.2) 2 (  1.2)  
13.0-15.0 1( . 6 )  2 (  1.2)  4( 2 , s )  2(  1 . 2 )  
15,O-17.0 1 2 (  7.5) 5 (  3.1) 
17-0-19.0 4 (  2.5) 1 0 (  6.2) 9 (  5 , 6 )  Zl(13.0) 2(  1.2) 
19 .0-21-0  1 (  .6)  2 (  1.2)  16(10.0) 1 4 (  8.7) 1( .6) 
21,O-23,O 2 (  1 -21  8(  5.0) 1 3 (  8.1) 1 (  .6 )  
23,O-25,,0 1 (  .6)  2 (  1 .2)  1 (  . 6 )  
25,O-27,O 2 (  1.2)  

Intricate AC 7,O- 9 .0  
9,O-11.0 

1L,O-13.0 
13.0-15,O 
15.0-17.0 
17,O-19.0 
19.0-21.0 
21.0-23.0 
23.0-25-0 
25.0-27.0 



Table 7 (Continued) 

- 

Length range 
in increments Flesh color in  numbers and percent ( ) - 3/ 

Area spec ie s  - 2/ of 2 inches 1 2 3 4 5 

Knut s on AC 7.0- 9.0 3(15.0) Z(10.0) 
9.0-11.0 4(20.0) Z(10.0) 

11.0-13.0 3(15.0) 3(15.0) 
13.0-15.0 1(  5.0) 
15.0-17.0 1(  5.0) 
17.0-19.0 1 (  5.0) 
19.0-21.0 
21.0-23.0 
23.0-25.0 
25.0-27.0 

1/ Iliamna Lake commercial freshwater fishing sub-division (areas) are  shown - 
in Figure 1. 

2~' Arctic char - AC , lake trout - LT. 

Five standards of f lesh color used are  as  follows: 1 - creamy white, 2 - pale 
yellow, 3 - yellow orange, 4 - bright orange, 5 - orange red. 



arctic char appeared t o  be three-spiiie stickleback, Lake trout tended to feed 
more on ciscos. Other i t e m s  included in the stomachs of arctic char and lake 
trout were sculpins , snails,  freshwater clams and insect material. Insect 
content increased a s  the spring period progres sed . A few red salmon smolt 
were observed in the stomachs of char during the late spring. It is the local 
belief that salmon smolt constitute the bulk of the char 's diet. In the few char 
stomach samples collected in late  spring, no conclusions could be reached on 
utilization of red salmon smolts. 

Whitefish fed on insect larvae, snails and freshwater clams. Most often 
the stomachs were empty. Accelerated feeding commenced with the advancement 
of spring and ice breakup. 

Temperature and Depth 

Increased fishing success in the winter- spring fishery of 1964 was associ- 
ated with bottom temperatures over 35O F. hppendix Table E) . Additional 
information on temperature regimes is necessary in the 18 areas of Iliamna Lake 
before any correlations with catch can be made. 

The summer heat budget indicates that there are greater thermal variations 
between areas than between years (John Munn, 19 61 and 19 62). Stratification 
of the lake into distinct temperature layers during the summer seldom occurs due 
to  constant nixing by wind action. The development of a thermoclime in the 
lake varies from year t o  year and is dependent on wind turbulence (John Munn, 
1961 and 1962). 

DISCUSSION 

Alaska contains one of the world's largest remaining relatively unexploited 
freshwater fisheries resources. This re source is in commercially harvestable 
quantities throughout most of the state,  and with proper management could be- 
come one of the most valuable. Additionally, the labor force necessary to  carry 
on the fishery would consist  primarily of people in the low income groups pre- 
sently living in remote villages. . . 

The first attempts in harvesting freshwater species were considered sup- 
erior to  expectations. From this initial effort there appeared three major obstacles 
t o  overcome in the establishment of this fishery: (1) knowledge of the resource, 
(2) transportation and (3) the establishments of markets. Of equal significance 
in this first  attempt was the valuable experience gained in the methods and 
techniques of winter fishing. The fact that Bristol Bay and Alaska'has an extremely 



valuable resource in her freshwater. fish stocks has been made more evident 
than ever. 

It is imperative that biological information be obtained on the freshwater 
species  in order to  assure the perpeiuation of this future fishery. 

Unfortunately, tne f ish yield information for the various bodies of water 
will differ, and obtaining rel.jable estimates of the sustainable yield will take 
considerably more effort than given t o  d a t e ,  The quickest and surest way to 
obtain this knowledge is by having an  activa comrnercial fishery. Yield inforrn- 
ation, once obtained .- will undoubtedly encourage new effort and a s s i s t  in 
j ustifying new investments. 

SUM MARY 

Information on the 1964 Tliamna Lake watershed commercial freshwater 
fishing venture is presented The investigation revealed there are suitable 
commercial stocks of char and whitefish in the Iliamna watershed . Other species 
of fish may be present jr, scitabie ~:omrnerc,al numbers but were not harvested by 
the small fishery .. 

Fish receipts I n  the first  year of operaLion show that a catch of 1 7 , 3 2 8  
pounds of whitefish, 6,553 po~lnds of arctic rhar, 4 ,247 pounds of lake trout, 
192  pounds of pike and 8 pounds of burhot for a total of 28! 328 pounds of fish 
were markete6 for $14,023 ., 70, The fishermen received $5,645.60 for their effort. 

The catch per dnit of efiort was difficult to  obtain because of the sub- 
sistence fish needs. The largest numbers of fish taken were from Lake Clark. 

Arctic char in Tliamna Lake attain an average length of 17.1 inches in 
five years ,  The bulk of the catch using 4 and 4-1/2 inch mesh gill nets was 
between 1 6  inches and 20 inches in length. 

The humpback whitefish in Lake Clark are slow-growing taking 1 3  years 
t o  attain a length of 1 7 . 8  inches. The length range of fish entering the commer- 
cial  catch was between 1 4 . 7  and 17.8 inches. Samples of other fish were 
inadequate for obtaining additional information . .. 

Arctic char in Iliamna Lake mature a t  four years of age. It is also evi- 
dent from gonad examination that arctic char spawn in alternate years. 
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APPENDIX 

The following appendix shows in detail information on the Iliamna Lake 
watershed commercial fisheries. Appendix Table A presents volumetric informa- 
tion on 18 areas in Iliamna Lake. Appendix Tables B-D show the spring fishery 
catch a t  various locations. These datum may be of future value in determining 
catch per fishing effort and variation in species composition by season. 

Distribution and catch during the winter is closely associated to the lake 
system temperature regime bppendix Table E) . 

Additional information on the seasonal distribution of age groups i s  
important in the future management of the lliamna watershed commercial freshwater 
fishery. Appendix Tables F, G and H show stages of maturity collected in various 
areas of Lliamna Lake during the spring of 1964. 

Appendix Table I lists sex ratio information on different species of fish 
taken in the commercial fisheries. 



14' Appendix Table A. Surface, area,  volume and depth of 18 a reas  in lliamna Lake- 

Percent area Area Ave. depth Area mean 
Area of total  lake sq ,  m i l e s  Acre fee t  in fee t  depth 

Igiugig 
S houlderblade 
Gras s y  
Middle Talarik 
C hekok 
Upper Talarik 
Dennis 
10-Mile 
Middle Islands 
Gibraltar 

Sub-total 

Ka khonak 
Intricate 

S ub-total 

Tommy Point 31.20 4,121,588 206.4 
Iliamna 81.84 9,550,021 182.3 
Triangle Island 93.72 14,280,442 

North Triangle (57.60) (6,876,339) 186.7 
South Triangle (36.12) (7,404,103) 320.2 
Sub-total 19.8% 206.76 27,962,051 223.9 

Knuts on 
North Knutson 
South Knutson 

Pedro 
North Pedro 
South Pedro 

Pile 
S ub- total 

TOTAL 1,042.08 92,878,795 139.4 

The information for th i s  table  was extracted freely from the report "Summer 
Thermal Conditions in Uiamna Lake, Bristol Bay, Alaska in 1961 and 1962" 
by john Munn, a University of Washington, College of Fisheries publication. 



Appendix Table B. Catch sanlples of commercial freshwater f i s h  species i n  Iliajm Lake taken by the use or' 4  and 
4-1/2 inch mesh g i l l  nets  during March- June, 1964. 

XGight i n  pounds 
Length i n  inches -- Range T o t a l  Percent 

Date Location Species 11 Catch Range hiean i?6iu~d. Dressed ~ e a K  Weight Frequency 21 COIF? LA 

2/8-3/2 Severson Pt.  AC 2  14.5-23.0  1 1 . 0  1 . 8 - 3 . 3  1 . 9  14 .9  ,073  6  3  
hrF 4  17.0-17.5  1 7 . 1  2.1-2.4 2 . 1  5.8 .042 3  7  

3/2-3/8 Pkibbit Island AC - 1 4  12 .3 -20 .5  1 6 . 1  0 .5-2 .0  1 . 5  1 9 . 4  .03Y 61  
TG 2 1 8 . 5  1 8 . 4  2.3-2.4 2.2 4 .7  .006 9 
LT 7 15 .5 -26 .0  21.6 1 .0 -3 .3  2.8 1 9 . 8  .019 30 

5/8- 3/12 ' h l~ i s t l e  Wing Bay AC 1 4  15 .5 -19 .3  1 7 . 5  1 .5 -3 .0  2 .2  3 0 . 1  .029 70 
WI= 1 1 7 . 8  17 .8  2 .4  2.4 2.4 .005 5 
LT 5 17 .3 -19 .5  15 .4  1 .9 -2 .7  2.2 1 1 . 7  .010 2 5  

I 

3313-3/19 In t r ica te  Bay AC 
1 LT 

3/22-3/27 Intri-cate Bay AC 
m 
S 

3/22-3/30 In t r ica te  Bay AC 
IlrE: 
liB 

3/30-4/4 liabbit Isiand AC 3 8.7-19.2 1 4 . 6  0.2-2.5 1.1 4 . 1  .. 026 30 
LT 4 8.5-22.0 1 6 . 5  0.2-3.0 1 . 9  7 .7  , .033 40 
CS 1 9 . 5  9 . 5  0 .3  0 .3  0 . 3  .008 l r )  
B 2 21.2-23.0 22.0 2 .3-2 .6  2 .5  4 .9  .016 2  0  

3/25-4/2 In t r i ca t e  Bay AC 4 15 .2 -26 .2  24.3  1 .1 -5 .0  2.9 1 1 . 4  .024 6  6 
LT 2 19 .7 -20 .5  20.1  2.1-2.4 2 . 3  4 . 5  .Dl3 3  4  

1/ k c t i c  Char - AC, Humpback Whitefish - WF, Cisco - CS, Lake Trout - LT, Suckers - S, Burbot - B, - 
Rainbow lrout - iB. 

2/ Nunfiber of f i s h  taken per hour of fishing with 50 fathoms of g i l l  net ,  - 



Appendix Table B. (Continued) 

Weight i n  pounds 
Length i n  inches - Range Total Percent 

Date Location Species L/ Catch llange Mean Ro-wid Dressed Mean Weight Freq~cncy - 2/ Coinp. 

3/30-4/4 I n t r i c a t e  Bay 

4/12-4/15 Eagle Bay 

4/11-4/13 I n t r i c a t e  Bay 

I 4/13-4/16 N. E. Bay 
b 4  
m 

I 

4/10-4/18 Loon Bay 

4/13-4/23 I n t r i c a t e  Bay 

4/18-4/24 N. E. Bay 

4/18-4/25 Loon Bay 

4/23-4/28? I n t r i c a t e  Bay AC 6 18.0-27.0 23.5 2.3-6.9 4 .5  27.3 .063 100 

4/25-4/28 Loo11 Bay AC 9 '  9.0-22.0 20.8 0.2-3.2 2.5 22.5 .I25 ' 9 0 
W 1 16.5 16.5 1 . 2  1 . 2  1 . 2  ,014 10 

1/ Arc t ic  Char - Hwilpback Whitefish - W, Cisco - CS, Lake Trout - LT, Suckers - S, Burbot - B, - 
Rainbow Trout - RB. 

2/  Number of f i s h  taken per  hour of f ishing with 50 fatlioms of g i l l  net .  



Appendix Table B. (Continued) 

Weight i n  pounds 
Length i n  inches -- Range Total Percent 

Date Location Species L/ Catch Range hiean K o u i  Dressed Mean Weight Frequclicy 2/ Conip. 

4/28-5/6 In t r ica te  Bay AC 22 10.5-24.5 1.9.2 0.4-5.5 2.8 62.8 .I15 5 6 
RB 10 17.0-28.5 19.3 1.2-9.7 5.6 55.7 .052 26 
WF 1 12.2 12.2 0.6 0.6 0.6 ,005 3 
S 6 16.0-17.5 17.2 1.6-2.4 1.9 11.3 ,031 15 

5/6-5/10 Loon Bay AC 

5/11-5/14 In t r ica te  Bay AC 
i7B 

I 5/17- 5/18 Newhalen 
W 
-4 

5/24- 5/25 Newhalen AC 14 16.0-23.2 19.9 1.0-3.0 1.9 27.8 .583 100 

5/30- 5/31 In t r ica te  Bay AC 14 13.6-24.7 22.9 0.5-6'.2 

6/1- 6/2 In t r i ca t e  Bay AC 4 23.0-24.5 23.8 4.9-6.2 3.9 15.7 ,222 50 
RB 3 18.4-21.7 20.0 2.0-3.5 2.8 8.5 - .167 3 8 
1VF 1 17.7 17.7 1.6 1.6 1.6 - .055 12 

6/3-6/4 In t r i ca t e  Bay AC 6 17.2-22.8 18.8 2.0-4.5 2.1 ~12.7 .250 6 7 
2 20.2-21.0 20.6 2.8-3.4 3.1 6.2 .OS3 2 2 

WF 1 17.2 17.2 1.7 1.7 1.7 .042 11 

1/ Arctic Char - AC, Humpbaclc Whitefish - WT, Cisco - CS, Lalcc Trout - LT, Suckers - S, Burbot - B, - 
Rainbow Trout - ID. 

2/ Number of f i sh  taken per hour of fishing with 50 fathoms of g i l l  net.  - 



Appendix Table  C. Catch samples o f  colmlercial f res l lwater  f i s h  s;jecies i n  I l i m ~ a  Lake talien by u s e  o f  expcrh ien ta l  
1-1/2 - 4 i n c h  mesh g i l l  n e t ,  125 feet i n  l e n g t h  du r ing  March-Jwe, 1964. 

e 2  L 

Length i n  inches  iimg e T o t a l  Perccnt 
Oate  Loca t ion  Spec ies  Catch Range >I= Round a r e s s e a  Mean Weight Frequency - 2/ Co~il;. 

3/ 7- 3/ 11 Severson P t  . AC 1 14.0 14 .0  0.8 0.8 0.8 .010 2 0 
CS 1 9.2 9.2 0.2 0.2 0.2 .010 2 0 
LT 2 7.2-7.2 7.2 0.1-0.1 0 .1  0.2 .012 4 0 
I3 1 15.0 15.0 1 .4  1 .4  1 . 4  . 010 2 0 

3/14- 3/18 Severson P t  . . WF 1 13.0 13.0 0.7 0.7 0.7 .010 1 4  
CS 6 8.7-10.2 9.3 0.2-0.4 0.3 1 . 8  .063 8 6 

3/14- 3/18 b u t s o n  Bay AC 1 5  7.0-13.5 9.4 0.1-1.2 
LT 3 6.5-7.0 6.3 0.1-0.1 

1 CS 1 7.2 7.2 0 .1  
bl 

3/30-4/5 School I-Iouse P t .  AC 3 7.2-14.0 10.7 0.1-0.8 
LT 5 7.1-23.0 1 0 .  0.1-4.9 
CS 11 6.7-9.5 8 .7  0.1-0.3 
B 1 22.0 22.0 2.7 

Scllool Ilouse P t .  

School House P t .  

School Iiouse P t .  

Knutson Bay 

1/ Arctic Char - AC, Hmpback Wni t e f i sh  - Pdg, Cisco - CS, Lake Trout  - LT, Suckers  - S,  Burbot - B,  - 
Rainbow Trout  - RB. 

2/ Number o f  f i s h  t a k e n p e r  hour  o f  f i s h i n g  w i t h  50 fathoms o f  g i l l  n e t .  - 



Appendix Table  D. Catch samples o f  corrznercial f r e s l ~ w a t e r  f i s h  s p e c i e s  i n  Lake C la rk  t aken  by t h e  u s e  of  4 and 
4-1/2 i nch  mesh g i l l  n e t s  du r ing  1964. 

" I 

Length i n  inches  iiang e T o t a l  I'erc cl;e 
Date Loca t ion  Spec ies  L/ Catch l?ange Meal) R o d  Dressed Mean Weight FrequcncyL/  Canp.  

4/19 Chu l i t na  Bay h~ 8 15.5-19.0 16.9 1.4-2.6 1 . 9  15.4 .889 7 5 
LT 1 19.8 19.8 2.5 2.5 2.5 .111 9 
S 2 21.0-21.5 21.2 4.0-4.4 4 .2  8.4 .222 18 

4/18-4/20 S i x  Mile 1V.F 
LT 

4/26-4/27 Six Mile  

' 5/16-5/17 S i x  Mi le  
bl 
'Q 

, 5/22-5/24 S.ix Mile 

5/22-5/24 Six Mile WF 
LT 
GK 

5/23-5/25 S i x  X i l e  WF 28 12.0-10.7 15 .1  0.7-1.7 1.1 32.7 .583 1 C O  

5/24-5/25 S i x  Mile IW 24 15.0-18.2 1 6 . 5  1.2-2.2 1 . 7  39 .2  .SO0 100 

5/26-5/27 S i x  i'dile IlG 24 14.1-17.7 15.8 1.0-1.9 1 . 3  33.0 -1.000 7 5 
LT 8 16.7-19.0 17 .8  1.5-1.9 1 . 6  12.8 .334 2  5 

5/26- 5/27 S i x  Mile T@ 32 13.8-18.2 15.9 0.9-2.0 1 . 3  43.4 1.133 100 

1/ A r c t i c  Char - AC, Emphack Whi t e f i sh  - WF, Cisco - CS, Lake Trou t  - LT, Grayl ing - GR, Suckers  - S, I:urbot - R. - 

2,/ Numbers o f  f ish t a k e n  2 e r  hour  of f i s h i n g  w i t h  50 f a t h s  o f  g i l l  n e t .  - 



Ai2pendix Table E. Water tenperature recordings taken a t  g i l l  ne t  locat ions  i i l  Iliamna Lake and Lake Clark, 1964. 

Watcr tanp. No. of 
Air Ice  tl-ric!cr,ess range aiolig Fishing depth Lengtll of Each ToTa1 So, 

Date Location Time Temp. O F .  i n  inches ne t  i n  feet  nct A/ species 3' ~ i s i i  

1 1 : O O  a.m. 28 36 35.9/36.Z0 48/60 125 ' - - - - March 5 Scverson Pt .  
11:00 a.m. 28 3 6 35.3/35.9 42/54 125 ' - - - - 5 Scverson 2:. 
11:00 a.m. 2 8 36 35.4/36.0 62/74 125 ' - - - - 5 Severson Pt. 
1 1 : O O  a.m. 2 8 3 6 35.5/36.2 76/88 125 ' - - - - 5 Severson Pt .  

8 7Nliistle Wing Bay 10:OO a.m. 3 0 28 36.0/36.2 

Apri l  4 Eagle Bay 1 2 :  00 noon 3 8 28 34.5/35.5 48/60 150 5th. 4 LT 4 
4 Eagle Bay 1 2 : O O  noon 3 8 28 34.2/34.8 16/28 150 5th.  2 I! 

I 1 CS 
A 3 AC 6 
0 4 Eagle Bay 3:15 p.m. 3 8 2 9 33.5/33.6 12/24 50 i t h .  1 LT 1 

I 

38 29 35.0/36.1 63/75 50 ftfi.  - - - - 4 Rabbit Is lsnd 3:15 p.m. 

4 Eagle Bay 

Rabbit Island 

125 ' 4 I,?' 4 
125 ' ! 13 

3 AC 
11 CS 15 

School House P t .  
School House P t .  

School House ?t. 
School iiouse Pt. 
School House P t .  

Ehgie Bay 
Eagle Bay 
Eagle Day 



Appendix Table  E. (Continued) 

-- 
Water teinp . No. o f  

A i r  Ice Th ick l e s s  range a long  F ish ing  deptli  L e q t h  f Each T o t a l  No. 
Date Loca t ion  Time Temp. O F .  i n  inches  n e t  i n  f e e t  N e t  3 Species  2/ Fish 

A p r i l  8 School House P t .  12:30 p.m. 36 30 34.5/33.5 45/31 125 ' 2 LT 
2 CS 4 

9 Knutson Bay 11:40 a.m. 4 4 2 0 36.2/39.2 105/117 125 '  - - - - 

10 Loon Bay 1 1 : O O  a .m .  54 3 5 35.0/36.5 11/23 100 5 t h .  - - - - 
10 Loon Bay 1 1 : O O  a .m .  5 4 35 35.2/36.5 12/24 100 f t h .  - - - - 
10 LoonBay 1 : G O  p.m. 5 4 35 35.1/35.2 l 0 /22  100 f"i1. - - - - 
10 Loon Bay 1 :00  p.m. 54 35 36.0/38.2 9/21 100 f t h .  - - - - 

I 10 Loon Bay 1:30 p.m. 54 3 5 35.5/39.0 11/23 100 fth. - - - - 
P 
P '10 Tormy P t  . 1:3G p.m. 54 35 35.7/39.3 
I 10/22 100 f t h .  - - - - 

10 I n t r i c a t e  Bay 5:30 p.m. 42 

12  I n t r i c a t e  Bay 9:45 a .m.  30 

12 I n t r i c a t e  Bay 9:45 a.m. 30 
1 2  I n t r i c a t e  Bay 10:30  a.m. 3 4 
12  I n t r i c a t e  Bay 10:30 a.m. 3 4 
1 2  I n t r i c a t e  Bay 10:30 a .m.  34 

1 3  I n t r i c a t e  Bay , 10:OO a . m .  2 5 
1 3  I n t r i c a t e  Bay ' 10:OO a.m. 2 5 
13  I n t r i c a t e  Bay 10:00 a .m.  2 5 

15 School IIouse P t .  2:00 p.m. 49.5 
1 5  School I - IousePt .  2:OOp.m. 49.5 

1 5  N. E. Bay 3:30 p.m. 35.5 
15  N. E. Bay 3:30 p.m. 35.5 

3 4 37.0/37.6 20/27 100 f t h .  5 S 
7 ill3 
7 nc 

3 8 37.0/37.7 20/27 375 f t h .  7 AC 
4 LT 

3 8 35.0/35.5 5/12 375 f t h .  - - 
3 9 35.5 6/13 375 I t h .  - - 
42 39.9/41.5 35/42 375 fth: - - 
38 38.1/39.0 22/34 375 f th . ,  - - 

3 8 35.1/35.5 5/12 100 5 t h .  2 liI3 
38 37.3/37.7 23/27 100 f t l l .  4 AC 
38 39.5/41.5 30/42 1 0 0 f t h .  1 2 s  



Appendix Table E. (Continued) 

-- 
Water temp. No. of 

A i r  i c e  Thickness range along Fish ing  dep th  Length of  Each To ta l  No. 
~Izite Locat ion Time Texp. OF. i n  inches  n e t  i n  f e e t  Net I/ Species  1! Fish  

A p r i l  16  Rabbit  I s l a n d  2:30 p.m. 3 6 2 5 36.0 30/36 200 5th. 1 5  ;\C 15 
1 6  Rabbit  I s l a n d  4:00 p.m. 3 6 2 8 36.0/36.5 35/41 200 f t h .  4 AC 4 

16  Severson P t .  5:30 p.m. 3 6 2 8 37.2 31/37 200 f t h .  1 1,'l' 1 

17 Knutson Bay 5:45 p.m. 3 6 24 38.5/39.0 119/125 125 ' 4 AC 
1 L?' 5 

18 Loon Bay 12:45 p.m. 3 7 34 37.7/39.5 17/23 56 i t h .  27 AC 27 
18 Loon Bay 12:45 p.m. 3 7 34 37.5/40.0 18/24 50 f t h .  1 AC 1 

I 18 Ci-iulitna Bay 
-c1. 
N 18 Q:ul.itna Eay 
I 

20 Six Mile 
20 Six J i i i e  
20 Six Mile 
20 S i x  Mi le  

23 I n t r i c a t e  Bay 

23 I n t r i c a t e  Bay 

6:15 p.m. 
6:15 p.m. 

11:15 a..rn. 
11:33 a.m. 
10:30 a.m. 
10:40 a.m. 

12:00 noon 

12:00 noon 

50 f t h .  
50 Eth. 

150 I'th. 
150 f t l l .  
150 5th. 
150 f t h .  

100 f t h .  

100 f t h .  

24 N. E. Bay 11:15 a.m. 3 6 36.7/37.2 17/23 150 f t h .  25 AC 2 5 
24 'N. E. Bay 12:OO noon 3 6 38.1/38.4 25/31 150 f t h .  4 L7' 

3 WF 7 

25 Loon Bay 11:45  a.m. 3 2 36 38.0/40.8 17/23 50 f t h .  1 5  AC I S  

25 School House P t .  5:45 a.m. 32 30 36.6/37.1 47/53 50 f t h .  - - - - 

28 Loon Bay 1:00 a.m. 4 0 29 39.1/41.5 18/23 50 f t h .  9 AC 
1 h,?7 10 



Appendix Table  E. (Continsed) 

A i r  Ice T i i i c h e s s  r ange  a long  F i sh ing  de-,th Lel;zFlpT Each Total So. 
Date Loca t ion  Time Temp. O F .  i n  inches  n e t  i n  5 e e t  A - S;ccics 21 F i s h  

A p r i l  28 Chu l i t na  Bay 5:OO p.m. 34 28 37.0 15/21 50 5 t h .  - - - - 
28 Cllul i tna Bay 5:00 p.m. 34 28 36.5/37.0 9/15 50 i 'th. - - - - 

29 I n t r i c a t e  Bay l : 3 0  p.m. 35 20 37.0 6/12 100 f th .  - - - - 
29 I n t r i c a t e  Bay 2:10 p.m. 35 20 37.5/38.5 - - - - 24/30 100 f t h .  
29 I n t r i c a t e  Bay 2:lO 9 .2 .  3 5 2 0 41.5/43.5 36/42 100 f t h .  - - - - 

29 Knutson Bay 2:40 p.m. 3 7 20 38.5 116/122 100 f t h .  - - - - 
23 Knubon Bay 3:00 p.m. 37 . 20 43.0 186/192 100 fth. - - - - 

May 5 P i l e  Bay 12:  00 noor, 36 36.5 51/57 50 :ti-,. - - - - 
I 3 P i l e  Bay 12:OO noon 3 6 36.5 138/144 50 f t h .  - - - - 
-S 3 P i l e  Bay 12:OO noon 36 36.5 72/78 50 f th .  - - - - 
bl 

6 I n t r i c a t e  Bay 3:15 p.m. 

6 I n t r i c a t e  Bay 6:OO p.m. 

7 N. E. Bay S:03 ?.m. 
7 N. E. Bay 8:00 p.21. 

30 40.5/42.0 36/42 50 f t h .  1 2i3 
6 S 
1 CS 8 

2 0 39.5/41.7 18/24 50 f t h .  42 AC 
2 1% 
: ;u 4 5 

10 P i l e  Bay 1:45 p.m. 2 5 36.1/36.2 77/83 5 0 f t h .  27AC 2 7 

28 20 41.2/42.0 17/23 50 f t h .  10  Loon Bay 6:08 p.m. 1 3  A I 

14 I n t r i c a t e  Bay 1:30 p.m. 3 5 30 .37.6/38.0 6/12 50 fth. 12 AC 1 2  
14 Iiltricate Bay 2:30 p.m. 35 3 0 39.2/39.3 . 22/25 50 fTh. 2 1~ 2 
14  Intricate Bay 2:30 p.m. 35 30 40.4/42.0 36/42 50 f t h .  1 S 1 

26 N. E. Bay 39.5/40 ,O I/ 6 50 fth. - - - - 12:OO noon 



i l~pe~iciix Table E. (Continued) 

1/ 'Il:e l e t t e r s  "fth" - ind ica te  fatllor~ls . 
2/ ,4rctic Char - AC, iiumpback Whitefish - WF, Cisco - CS, Lake Trout - LT, Eurbot - B, - 

iiairhow Trout - R3, Suclier - S. 



Appendix Table F. Haturation of Arctic Char taken i n  smples during the investigation of I l i m a  Lakc Cres11w:itcr 
commercial fishery, March-June, 1964. 

-- - -- - - - 
Range of Juvenile Sub - adult  Rip e ildu i 7 Spawned i\ciul"i 

Kunbers .&/ 
1 / 

length in  Nuribers 2/ Nunbers - ,V~uii,ei-~ 2/ 
Jlont h Location - Si te  inc1:es Male Fezale Male F ~ I I I ~ ~ F  hi=Jn=,T& ~ ~ l ~ ~ ~ ~ , ~  - 
~Varcn I l i a m a  Severson P t .  8- 9 1 

12-13 
14-15 1 

April 

Whistle Wing 15-16 2 
' 16-17 

1 7  - 18 
18-19 
19-20 

Kilu t s on butsoi l  Bay 7- b 3 1 
8- 9 -1 7 

9-10 2 1 
10-11 1 1 
1 1 - 1 2  i 
12-13 2 

In t r ica te  In t r ica te  Bay 1 0 - 1 1  
1 1 - 1 2  
1 4  - 15 
16-17 
17-18 
18-19 
19- 20 
20-21  
21 -21  
24-25 

I l iarala Aabbit Island 8-S  A 1 

16-17 1 A 

19-20 1 



Appendix Table F. (Continued) 

-- - -- - - 
12angc of Juvenile S i b  - adul t Riyz A t i i l t  Sp;nic:cu rlcl~il; 
length i n  Kw~zbers 21 Nanbers 21 Nu~lbcrs 21 -- Kvc,~bcrs / 

Month Location Ll S i t e  inches 21 Rale Feaale Male Female Male Fe:!i,a?c KIc :;c?~~xlc - 

April School House P t .  7-8 
11-1.2 
14-15 

Eagle Bay 

N. E. Bay 

In t r ica te  In t r i ca t e  Bay 1 0 - 1 1  
15-16 
16-17 
17-18 
18-19 
19-20 
20-21 
21-22  
22-23 
23- 24 
25-26 

Loon Bay 

May I 1  iarilna 

In t r ica te  

N. E. Bay 

In t r ica te  Bay 15-16 
16-17 



Appendix Table F . (Continued) 

Rang e o f j u v e n i  1 e Sub - adult  Ripe ildri: Sp:i~nicd A d i l i T  
lcngth ir. Nimbcrs Z/ Nmbers 2/ Ku;ibers 2/ -- - 2/ -- 

1,' 
N~.ul~bcl-s - 

h'lonth Location - S i t e  inches 3/ Male Female E l e  Female iviale $ernale AI~lle i-c~hnle 

I June 

In t r ica te  

In t r i ca t e  

In t r ica te  Bay 1.9- 20 
20 - 2 1  
21-22  
23-24 
24- 25 

Loon Bay 

In t r ica te  Bay 16-17 
17-18 
18-19 
21-22  
22-23 
23-24 

TOTALS 24 9 37 4 7 - - - - 5 3 7 ---- 

1/ Iliamia Lake conunercial freshwater fishiiig areas a re  shown ii? Figure 1. - 

2/ .Juveniles - eggs or t e s t e s  v i s ib l e  S L L t  not f ~ l l y  developed. Sub-adult - eggs or  t e s t e s  developed to  - 
pre-spawning stage, 110 indication of readiness t o  spawn. Ripe adult  - eggs or  t e s t e s  material loose 
or coniinencing to  separate (eggs or spemn f ree ly  extracted from f i s h ) .  Spawned adult  - few loose eggs 

. i n  the cavity o r  distended tes tes .  

3/ The ranges l i s t e d  i n  t h i s  column correspond t o  the intervals  used i n  a length frequency dis t r ibut ion.  - 



Appendix Table G .  Maturation of Lake Trout take11 d i~r ing  invest igat ions  of Iliarrula Lake freshwater coiimlercial 
f i s h e r i e s ,  March-June, 1964. 

- - -- -- - 
Range of ~ i i v e n i l e ~  Sub - adul I /  !<ipe Ailu i 7 Spa~\ii:ecl f\iicil t 
length i n  Nmbers d -- Numbers - Kwtbers - h~clibcrs 2/ 

~ o c a t i o n  L/ S i t e  inches 31 lLfa1e Female Male Female 1 Female hlale Month 

I n t r i c a t e  

Severson P t .  7- 8 
8- 9 

Whistle Wing 17-15 
19-20 

Rabbit Island 22-23 

I n t r i c a t e  Bay 7 -  8 
8-  9 
9-10 

10-11 
12-13 

Rabbit Island 19-20 

School House P t .  7- 8 
10-11 
1 1 - 1 2  
12-13 
16-17 
25-26 

1/ I l i a m a  Lake connercial  freshwater f i sh ing  areas  a r e  shown i n  Figure 1. - 

2/ Juveniles - eggs o r  t e s t e s  visiblc? but not h ~ i l y  developed, Sub-adult - eggs o r  t e s t c s  clevelopcd t o  - 
pre-spawnln,n s tage ,  no indicat ion of readiness t o  spawn. Ripe adu l t  - eggs o r  t e s t e s  mater ia l  loose 
o r  coliui~encing t o  separate  (eggs o r  s p e x  f r ee ly  extracted I ron f i s h ) .  Spawned adu l t  - few loosc zggs 
i n  t he  cav i ty  o r  distended t e s t e s .  

s/ S'jle ranges l i s t e d  i n  t h i s  colunn co r r e spo~d  t o  the  i r ~ t e r v a l s  used i n  a length freo>cncy d i s t r i bu t i on  - 



Appendix Table H. Maturation of Cisco taken ciuring investigations of Ilianna Lake freshwater co~s~~~ercicl l  
f i sher ies ,  March-June, 1964. 

Range of J ~ v e n i l e  Sdb - adult  MuJF Spa~q~ccl i\c.hl it 
length i n  Nunbers 2/ Pjwnbers 2/ ~Vwilbers - ~~u111xx-s .L/ 

blon t h Location S i t e  inches -31 Male Female Male Female E l e  fiernalT hialc l'einn l e  

March 

I 

I1  iamna 

Knutson 

Severson P t .  

School House P t .  7- S 
9-10 

Knut son Bay 2- 8 

p TOTALS 

1/ I l i a m a  Lake comnercial freshwater fishing areas a re  sho~+m i n  Figure 1. - 

2 1  Juveniles - eggs or t e s t e s  v i s ib l e  but not fu l ly  developed. SG~-adu l t  - eggs or  t e s t e s  developed t o  - 
pre-spawning stage, no indication of readiness to  spawn. Ripe a&l t  - eggs or  t e s t e s  material loose 
or ca~unencillg t o  separate (eggs or  sperm f ree ly  extracted from f i s h ) .  Spawned adul t  - few loose eggs 
i n  the cavity or  distended tes tes .  

31 The ranges l i s t e d  i n  t h i s  col~mn correspond t o  the intervals  used i n  a length frequency dis t r ibut ion.  - 
9 



Appendix Table I. Sex r a t i o  of  various f i s h  taken i n  the carin~ercial f i sher ies  of I l i a m a  
Lake and Lake Clark by the use of 4 and 4-1/2 inch mesh g i l l  nets  during 
the months of March-June, 1964. 

- 
- ---- Percent r a t i o  between inale ancl female / 

&\C ?v 2 LT cS- S --- -- - 
Lake :don t h  LocationL/ Male-Fernale Male-Feniale Male-Fenale Male-i=cnlale hlale-b'cnlale 

In t r i ca t e  50: 50 

April I l i m a  58 : 42 

In t r ica te  57.: 43 

May In t r ica te  34 : 66 

June In t r ica te  33: 67 

Lske Clark April Six Mile 50: 50 90 : 10 

May Six Mile 45:55 66: 34 
---..-- - 

1/ Locations of catch a re  given i n  Figure 1 of t h i s  report .  - 

21 Arctic Cliar - AC, Hunpback Whitefish - WF, Lake Trout - LT, Cisco - CS, Suckers - S. - 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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