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Confidential 

Fish/Shellfish Summary 

Known Damage: 

Salmon -
Pink salmon: 

Herring 

Dolly Varden 

Cutthroat Trout 

Rockfish 

Nearshore fish 

egg and alevin in spawning gravel (>50% 
increase in mortality in oiled streams) 
- stock work still inconclusive - decreased 
returns for hatchery (AFK) - survival rate less 
than 1/2 that for Ester Is. hatchery (usually 
similar) . 
- reduced growth of juveniles in oiled areas. 
-increased HC body burden in '89; not in '90 
samples. 
- increased MFO induction in fish from oiled 
areas. 

significant fin erosion in '90 samples 
(chum?) 

- morphologic & cytogenetic effects shown from 
eggs exposed to oil, but raised in lab (effects 
in '89 and '90; more drastic in '89). 
~ egg mortality surveys - survival decreased 
in oiled area ('89 and '90, less drastic in 
f 90) . 

- heavy concentration HC in bile (highest of 
any fish) 
- >30% increase in mortality in oiled areas. 

- >30% increase in mortality in oiled areas. 
- significant difference in growth. 

- first finfish to show mortality due to oil. 
- increased HC in bile (showed up in other 
bottom fish also- flatfish, halibut, pollock) . 



Clam use 

- (field info available in 2 weeks) 
- increased levels of blood parasites in fish 
from oiled areas (153/ml vs 0.3/ml in control, 
5/ml in lab exposed fish) . 
- increased rate of respiration in fish from 
oiled areas. 
- increased MFO levels in oiled areas (DEC 
study, not NRDA) . 

highest level of HC in any organism 
(subsistence use shut down in Windy Bay) . 

Subsistence/Recreational uses 

Probable Damage: 

Ground fish 

Clams 

Shrimp 

some sublethal effects (data not yet 
available) . 

- increase in % spot shrimp with dead eggs in 
oiled areas (in '89; '90 data not in). 

1991 Potential Projects: 

Public Information (sport fish) 

Habitat Rehabilitation 

Identify multi-beneficial acquisition/protection 

Access (sport fish) 

Restoration survey (prioritization) 

Continued exposure/sublethal effects monitoring 



1990 Recommendations: 

Salmon/herring escapement 

Salmon/herring tagging 

Port sampling 

Otolith marking 

Herring spawning area catalogue 

Meeting Notes - October 26, 1990 

B. Ross reviewed the factors to be considered in evaluating 
projects and feasibilty studies. 

- Wash. Policy Group (WPG) will make ultimate decisions 
regarding projects. (MT, Peer Reviewers will look at package) 
- Will proposals from the general public also be considered? 
Any such proposals that are submitted as comments to the FR 
notice will need to be addressed. 

B. Spies expressed concern that basic information on 
exposure/ contamination effects necessary for the NRDA case 
may be lost due to positics. 

RPWG will propose all projects that make sense 
scientifically and meet the factors; if one does not qualify 
under restoration, then RPWG will recommend to MT that they 
are proposed/continued as NRDA studies. 
- NRDA projects will be harder to justify this year. 
- C. Meacham expressed concern about stepping into this 
process before clean-up is complete, damages are not fully 
assessed yet; this expedited process for determining 
restoration projects is inappropriate. 

Proposed Projects 

1. ADFG (FRED) proposal (10/25 memo, Allee to Ross) -Jeff Hartman, 
Tom Kron: 

- Six restoration project ideas (four had detailed proposals) 
and eleven feasibility studies (six had detailed proposals) 
were included in the memo and discussed at some length. 
-Feasibility studies #3,4,5,and 6 on the list have problems 
with NRDA link to the particular species. 
- Coordination between Divisions is important. 
- one study must assess which tools should be used. 
- Is it more appropriate to do direct restoration than to 
enhance another system (direct vs. replacement)? -In short 
term (before settlement) the more directly related to an 
injury, the more likely a project will be reimbursable. A 
project that enhances a site beyond its original condition 



must show that this is conpensating for something you can't 
correct somewhere else. (M. Fox). 
- Sometimes in order to pursue things that make the most sense 
you may need to move to a different system. 
- If we move too fast with certain projects, might lose in 
terms of cost effectiveness; i.e., must look at all damaged 
streams before pick one is "best" to restore. (Peterson: this 
type of study may be a good "feasibility" study) 
- Restoration effort taken in the end must enhance something 
in the long term; need to address the "rate of recovery 
issue"; But there is a risk in waiting, esp. if ongoing 
impacts are apparent. (Peterson). 
- One legal case: Although the regs "favor lost use value over 
restoration", the court said that the statute does favor 
restoration, but it must be a reasonable relationship between 
resotration and what has been lost. (Fox) 
-Can possibly use "local" groups to help with projects (i.e., 
stream rehabilitation) . 
- FRED package seems to be a series of tools, nothing specific 
in terms of what we're trying to address. 
- This meeting should be a first step bringing ideas together 
and combining projects where appropriate. 
- reference was made to the third paragraph of the 9/25/90 
memo (Schmidt, Barrett to Senner) concerning using standard 
enhancement practices to accelerate the restoration process. 

2. ADFG (Commercial) -outline submitted: 
S. Sharr presented ideas for salmon restoration (see 

handwritten outline labeled salmon restoration studies) . These 
ideas included escapement enumeration (aerial and qround survevs), 
stock identification (coded wire tags, otolith- marking, adult 
tagging) and run reconstruction. The following comments were made 
in general about these ideas by Sharr: 

- Referencing outline: 
Stock Identification - The goal of the coded wire tag 
program is to assess contribution of stocks to commercial 
fishery; it will identify time and area distributions to 
eventually alter management. Cost for this type of 
program could run into the hundreds of thousands of 
dollars. The recovery portion of the project would need 
additional funds, approximately $500,000. The otolith 
marking study will add greater precision. It could be 
done as a feasibility study; it could run approx. 
$500,000, and additional funds would be needed for the 
recovery portion. 
Run Reconstruction historic data summaries would 
include information on escapement runtime, adult tagging 
(time and area densities), existing CWT data. It would 
maximize the likelihood of predicting exploitation of 
stocks in commercial harvest. 

- The factors for consideration are addressed in the following 
ways: addresses known damage, technical feasibility 
established (most are extensions of ongoing programs), all 



should be implemented rapidly, net environmental benefit 
includes nearshore and upland portion of ecosystem, duration 
of projects should include several generations of pink salmon, 
the geographic scope is PWS. 
- historic data exists for oil impacted streams. 
- It was suggested that some could fall under monitoring to 
determine recovery; however Sharr disagreed stating that these 
types of projects were needed to improve management precision. 
Without management precision, any enhancement may be futile 
effort. 
- Monitoring is the tool needed to assess any enhancement, it 
is necessary to test whether direct restoration is effective. 
Besides monitoring for natural recovery, it is necessary to 
determine if restoration work is being effective. 
- Another method of restoration is to implement conservation 
management strategies, especially if it will take awhile to 
address uncertainties. 
- Otolith tagging could be proposed as a feasibility study, 
but coded wire tagging is necessary to truth. This would 
avoid gaps in the data base (Peterson) . 

Since the oil spill, there is now a need for better 
management. (for example, when the quality of salmon declined, 
fishermen were directed to non-contaminated areas,this force 
a management situation which would not have occurred without 
the Spill. 
- These types of management projects make sense legally, 
especially since they are also needed to monitor the 
restoration effort. (Fox) 

3. NOAA Projects -three proposals submitted (A. Wertheimer): 
- all represented work that needs to be continued can be 
catagorized under NRDA, specifically, if 1990 NRDA data (yet 
to be analyzed) shows continued exposure in oiled areas. 
- A question was raised regarding seperating out the effects 
of oil on salmon relative to the effects on abundance of prey 
(less fish feeding on prey) . In response, A. Wertheimer stated 
that the herpacticoid trophic link is well established. 
- B. Spies expressed the concern that projects that are 
critical to establishing damages need to be highlighted by the 
group; important arguments need to be plugged into any 
decisions relative to the continuation of such projects. 
Economics should also be factored in. 
- Project costs should decrease if projects are combined with 
other agencies. 

4. E. Biggs (ADFG/Commercial) discussed restoration relative to the 
herring fishery. She was in agreement with previous participants 
that the biggest tool to rehabilitate a resource is management and 
maintaining and improving accuracy results in good management. The 
following were suggestions for improving management: 

- Maintain spawn deposition studies - increase in sample size 
provides increased accuracy. 
- Continue 1990 egg loss study for two more years - this is 



a direct multiplier in model (increasing biomass estimation 
increases accuracy forcast) . 
- Improve forecast model - more time needed to study the 
biometrics. 
- Stock seperation studies needed to properly identify the 
unit that is being forecasted and measured (this could be a 
problem with herring) . A tagging program would look at 
immigration/emmigration. 

Most of the above programs are in place; writing and rewriting 
proposals impedes PI progress. Precision is needed to manage the 
salmon/herring fishery in finer detail since the oil spill; need 
to know what the damage is and how to predict. For example, the 
harvest rate for the weakest stock has already been chosen for 
salmon, harvest quota is based on forcasting. There is not much 
latitude in herring; market is set ahead, industry driven. 

The following are ideas for direct restoration: 
- transplant kelp to boost productivity (egg survival) of an 
area - hard to evaluate effectiveness, cost effectiveness. 
- transplanting of stocks. 

Restoration can also be accomplished through protection of the 
ecosystem: 

-development of marine sanctuaries. 
- establish limits on sedimentation effects. 
- prevent upland damage. 
- eliminate in-water log storage. 

Monitoring for bird and mammal work can be piggy-backed with 
herring survey work. 

5. ADFG (Sport fish) -Kelly Hepler discussed this proposal (10/3 
memo, Roth to Meachem) : 

- high incidental take of Dolly Varden and Cutthroat trout; 
need greater resolution in PWS, need expansion of program. 
- can piggyback on some of ADFG/Comm. projects, i.e., weir 
location, port sampling, etc. 
- passage problems can be identified and proposed to address 
this year; preference over enhancement (question as to whether 
sportfishing wants enhancement) . 
- JSA doing study for J. Hartman -possibility for funding. 
- Need to push sportfishing toward lesser impacted areas to 
allow recovery of affected stocks - could be done through 
alternative access, information brochures. 
- Public information could be done in short-term, before all 
data is known. (makes sense legally, since it is connected to 
restoration) 
- Specific impacts in Valdez & Cordova due to increased 
population during Spill clean-up; increased impact to roads 
and sanitation. (could have been Dingall-Johnson $ in past, 
higher priority now) 
- no management program existed before Spill for bottomfish 
(rockfish) in PWS. Basic needs for more information include 



port sampling (catch information, cohort analysis) - NRDA 
studies designed for sublethal effects, not population 
effects. Some restoration ideas include artificial reef 
development to enhance sport fishing (may not actually 
increase population, maybe just redistribution) - also may be 
bringing fish back to impacted area (i.e., Bligh reef) -more 
feasibility studies may be needed. 
- charters going to non-oiled areas may be impacting these 
areas; also increasing impact from gillnet and longline. 
-a proposal for shellfish (clam) and spotted shrimp was 
discussed (9/25 memo, Donaldson to Senner). Use of clams 
(subsistence) was damaged, even if population is surviving. 

Summary: 

C. Meacham summarized the day's discussion with the following 
chart: 

Known Damage: 
salmon 
herring 
Dolly Vardan 
rockfish 
cutthroat trout 
subsistence/recreational uses 
near-shore fish 
clam use 

Known Exposure/Probable Damage: 
groundfish 
clams 
shrimp 

1990 Recommendations (from Tech. Wkshp. 4/90) - still applicable: 
salmon/herring escapement 
salmon/herring tagging 
port sampling 
otolith marking 
herring spawning area catalogue 

Potential Restoration Ideas for 1991: 
public information (sport fish) 
habitat rehabilitation 
explore and identify multi-beneficial acquisition/protection 
access (sport fish) 
restoration survey 
continued exposure/sublethal effects monitoring 

Closing remarks: 

salmon/herring are key elements to ecosystem in PWS 
(nutrient enrichment) 



- more monitoring for natural recovery is needed. 
- the above list should not be prioritized at this time, too 
prliminary. 
- state proposals must be to legislature by Nov. 15. 
- RPWG will send (fax) a format to all participants. 
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Confidential 

Fish/Shellfish Summary 

Known Damage: 

Salmon -
Pink salmon: 

Herring 

Dolly Varden 

Cutthroat Trout 

egg and alevin in spawning gravel (>50% 
increase in mortality in oiled streams) . 
- stock work still inconclusive - decreased 
returns for hatchery (AFK) - survival rate less 
than 1/2 that for Ester Is. hatchery (usually 
similar) . 
- reduced growth of juveniles in oiled areas. 
-increased HC body burden in '89; not in '90 
samples. 
- increased MFO induction in fish from oiled 
areas. 

significant fin erosion in '90 samples 
(chum?) 

- morphologic & cytogenetic effects shown from 
eggs exposed to oil, but raised in lab (effects 
in '89 and '90; more drastic in '89). 
- egg mortality surveys - survival decreased 
in oiled area (' 8 9 and '90, less drastic in 
' 9 0) • 

- heavy concentration HC in bile (highest of 
any fish) 
- >30% increase in mortality in oiled areas. 

- >30% increase in mortality in oiled areas. 
- significant difference in growth. 

I 



Rockfish 

Nearshore fish 

Clam use 

- first finfish to show mortality due to oil. 
- increased HC in bile (showed up in other 
bottom fish also - flatfish, halibut, pollock) . 

- (field info available in 2 weeks) 
- increased levels of blood parasites in fish 
from oiled areas (153/ml vs 0.3/ml in control, 
5/ml in lab exposed fish) . 
- increased rate of respiration in fish from 
oiled areas. 
- increased MFO levels in oiled areas (DEC 
study, not NRDA). 

highest level of HC in any organism 
(subsistence use shut down in Windy Bay) . 

Subsistence/Recreational uses 

Probable Damage: 

Ground fish 

Clams 

Shrimp 

some sublethal effects 
available) . 

(data not yet 

- increase in % spot shrimp with dead eggs in 
oiled areas (in '89; '90 data not in). 



1991 Potential Projects: 

Public Information (sport fish) 

Habitat Rehabilitation 

Identify multi-beneficial acquisition/protection 

Access (sport fish) 

Restoration survey (prioritization) 

Continued exposure/sublethal effects monitoring 

1990 Recommendations: 

Salmon/herring escapement 

Salmon/herring tagging 

Port sampling 

Otolith marking 

Herring spawning area catalogue 



.. MEMORANDUM 

~~~ Brian Ross 
U.S. EPA 
Restoration Planning Team Leader 
Oil Spill Restoration 
Planning Office 
Anchorage 

STATE OF ALASKA 
Department of Fish and Game 

1111::~ October 25, 1990 

111::::::11J 
111:!/IIIID::::::::::::~;m;:; 465-4160 

tuB =~~ Allee PhD./ J jjglillft__ 
Division of FRED 1 

i~J~~E:::~ Restoration Meeting 
Submission from FRED 
Division 

Thank you for inviting staff from the Fisheries Rehabilitation Enhancement and Development 
Division to the Fish/Shellfish Restoration Work Session. Tom Kron, Regional Program 
Manager, and Jeff Hartman, Economist, will be attending. To the extent possible, we have 
responded to your cover letter and provided some restoration concepts as well as feasibility study 
concepts for you review. 

FRED Division has a broad range of Fish stocking and fisheries rehabilitation tools and other 
fisheries analytical tools that could be applied to restoration. If you need to utilize these tools 
in the process of restoring fisheries we would be "happy to assist you. 

Included in this letter is (1) a list of proposed restoration prQjects and a Brief Project Proposal 
for selected projects and (2) a list of proposed feasibility studies and brief Project Proposals for 
selected studies. A few of the feasibility studies also occur in the list of restoration projects, 
since portions of the work would immediately serve to restore affected fishery resources. 

I would like to emphasize that the restoration ideas that we have listed are strictly suggestions 
to give you some concept of the type of projects that FRED Division would be capable of 
participating in. Any number of projects identified in this submission could be intertwined with 
projects proposed by other agencies, and we are willing and interested in becoming cooperators 
with other agencies. 

We are equipped to respond quickly to application of fishery enhancement and rehabilitation 
technologies should there be a compelling need to do so. The FRED Division's statutes under 
State of Alaska Title 16 allow us to apply a wide variety of enhancement and rehabilitation 
activities on virtually on all species of fm fish and shellfish in Alaska waters. No other state 
agency has this charge. With a number of State owned enhancement facilities in place, the 
additional costs of projects related to salmonid restoration will be very small compared to 
starting a new stock rehabilitation program from scratch. 

FRED Division also oversees the regulatory process for transport of live fish and eggs, in state 
waters. Again, no other state agency has this authority, and we would be willing to discuss an 
expedited process for the restoration activities (that may require re-seeding or stocking of fish 
and shellfish), within Title 16 constraints. The state's fishery enhancement program includes a 



multi-discipline rehabilitation staff consisting of genetics, fish health and pathology, limnology, 
esturine ecology, engineering and design, fish culture, fish tagging, planning and economics. We 
have the experience of building the largest ocean ranching program in North America and know 
how to apply these technologies as quickly or as methodically as you require. 

If we may be of further assistance, or if more detail is needed in these projects please contact 
me at 465-4160, Tom Kron at 267-2158 or Jeff Hartman at 465-4160 . .. 

Attachments 

cc: Bob Burkett 
Jim Cochran 
Nick Dudiak 
Jeff Hartman 
Johnny Holland 
Jeff Koenings 
Tom Kron 
Jerry Madden 
Larry Peltz 
Keith Pratt 
Lonnie White 
Jim Hasbrouck 



DRAFT 
LIST OF FRED DIVISION 

PROPOSED RESTORATION PROJECTS 

October 25, 1990 

The following is a list of proposed projects for restoration of damages from the Exxon Valdez 
oil -spill. It is being submitted to Brian Ross, U.S. EPA Restoration Planning Team Leader, Oil 
Spill Restoration Planning Office, by Director Brian J. Allee of the Division of Fisheries 
Rehabilitation, Enhancement and Development (FRED). 

This preliminary submission will undergo further revision in the future and is intended to be a 
working document for formulation of more detailed plans. Project order on this list has not been 
based on predetermined priorities. 

The projects that are listed with an asterisk (*) have more detailed project proposals attached. 

1. * Sockeye Rehabilitation through fertilization of lake systems in Prince William Sound and 
Cook Inlet. 

Principal Project Coordinator: Dr. Jeff Koenings (FRED Division, Soldotna) 

2. * Increasing juvenile salmonid and trout growth using inorganic nutrient additions to rivers. 

Principal Project Coordinators: Dr. Jeff Koenings (FRED Division, Soldotna) 

3.* Improving environmental yield of salmon d harvests by Evaluation and Modeling of 
Wild Pink Salmon Stock Population Size ·in Prince William Sound, Including Potential 
Interactions with Enhanced Stocks (Note: Same as Feasibiltiy study #3). 

Principal Project Coordinators: Larry Peltz (FRED Division, Cordova), Dr. Jim Hasbrouck, 
(FRED Division Biometrician, Anchorage), Dr. Doug Eggers (Comm Fish Division, Juneau), Hal 
Geiger (Comm Fish Division, Juneau). 

4. Rebuilding of Pink Salmon Populations in Streams and Esturine Areas Impacted by the 
Exxon Valdez Oil Spill 

Principal Project Coordinators:. Larry Peltz (FRED Division, Cordova), Nick Dudiak (FRED 
Division, Cordova), Lonnie White (FRED Division, Kodiak) 

5. Improving sustainable yield of coho and sockeye with Eyak Lake Spawning Channel for 
coho and sockeye salmon 

Principal Project Coordinator: Larry Peltz (FRED Division, Cordova) 

6.* Marine Fin Fish and Shellfish Development Center Serving Cook Inlet, PWS, Kodiak and 
Ak. Peninsula. ch 

v--o\- tv'~ 'Aj<:. · 
Principal Project Coordinators: Tom Kron, Keith Pratt, (FRED Division, Anchorage, Dr. Don 

Kramer, (University of Alaska, Seagrant, Anchorage) 



DRAFT 
LIST OF FRED DIVISION 

PROPOSED RESTORATION FEASffiiLITY STUDIES 

October 25, 1990 

The following is a list of proposed feasibility studies for restoration of damages from the Exxon 
Valdez oil spill. It was requested by Brian D. Ross with the Oil Spill Impact, Assessment and 
Restoration Planning Office and it is submitted by Dr. Brian J. Allee, Director of the Division 
of Fisheries Rehabilitation, Enhancement and Development (FRED). 

This preliminary submission will undergo further revision in the future and is intended to be a 
working document for formulation of more detailed plans. Project order on this list has not been 
based on predetermined priorities. 

Studies are listed in 2 groups. The NRDA GROUP of Feasibility Studies consist of projects for 
fish species that have preliminary study information on damages available or are suspected to 
show signs of exposure to oil. The Feasibility studies aimed at Replacement of Services Lost 
from Damages refer to projects for which there is no current evidence of damage to the target 
fish species (known by FRED Division), but the study is aimed at replacing services lost to 
fishermen from the oil spill. 

The studies that are listed with an asterisk (*) have more detailed project proposals attached. 

NRDA GROUP of Feasibility Studies 

1. * Feasibility of Enriching Near-shore Environments with Either Organic or Inorganic 
Fertilizer to Optimize Survival of Rearing Salmonids 

Principal Investigator: Dr. Jeff Koenings (FRED Division, Soldotna) and University of Alaska­
Southeast 

2. * Feasibility of Enriching Stream Environments with Organic Fertilizer to Optimize 
Survival of Rearing Salmonids 

Principal Investigator: Dr. Jeff Koenings (FRED Division, Soldotna) 

3.* Evaluation and Modeling of Wild Pink Salmon Stock Population Size in Prince William 
Sound, Including Potential Interactions with Enhanced Stocks 

Principal Investigators: Larry Peltz (FRED Division, Cordova), Dr. Jim Hasbrouck (FRED 
Division Biometrician, Anchorage), Hal Geiger, (l)ivision of Comm Fish, Juneau), Dr. 
Doug Eggers (Division of Comm Fish, Juneau) 

4. Rebuilding of Pink Salmon Populations in Streams and Esturine areas Impacted by the 
Exxon Valdez Oil Spill 

Principal Investigator: Larry Peltz (FRED Division, Cordova), Nick Dudiak (FRED Division, 
Homer) 

5.* Dolly V anlen Rehabilitation Feasibility Study .,v'1J~ 



Principal Investigator: Larry Peltz (FRED Division, Cordova), Dave Parks (FRED Division, 
Clear Hatchery), Staff (Sportfish Division, Anchorage) 

6.* Cutthroat Trout Restoration Feasibility Study 

Principal Investigator: Larry Peltz (FRED Division, Cordova), Staff (Sportfish Division, 
Anchorage) 

7. Black Cod (Sablefish) Larval Collection Techniques 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

8. Black Cod Culture Techniques 

Principal Investigator: Nick Dudiak (FRED Division, Homer) 

9.* Rehabilitation/Restoration of Rockfisht Feasibility Study 

Principal Investigator: Keith Pratt (FRED Division, Homer) 

10. Herring Early Life Stage Rehabilitation 

Principal Investigator: Nick Dudiak (FRED Division, Homer) 

11. Clam and Mussel Collection, Culture, and Seeding Techniques 

Principal Investigator: Jim Cochran (FRED Division, Juneau) 



Feasibility Studies aimed at Replacement of Services Lost from Damages 

1. Evaluation of the Enhancement Potential for Pink and Chum Salmon Populations on 
Montague Island 

Principal Investigator: Larry Peltz (FRED Division, Cordova) 

2. * · King Crab Culture Techniques and Feeding Trials 

Principal Investigators: Lonnie White (FRED Division, Kodiak) and Dr. Tom Shirley 
(University of Alaska-Southeast) 

/ 3.* King Crab Rehabilitation: Gulf of Alaska Site Selection 

Principal Investigators: Lonnie White (FRED Division, Kodiak) and Dr. Tom Shirley 
(University of Alaska-Southeast) 

J 4. King Crab Evaluation of Rehabilitation Success 

v 5. 

Principal Investigators: Lonnie White (FRED Division, Kodiak) and Dr. Tom Shirley 
(University of Alaska-Southeast) 

Tanner and Dungeness Crab Rehabilitation Techniques 

Principal Investigator: Jim Cochran (FRED Division, Juneau), Nick Dudiak (FRED Division, 
Homer) 

v 6. Halibut Egg-Collection Techniques 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

7. Halibut Culture Techniques 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

8. Shellfish and Finfish Artificial Habitat Investigation. This feasibility study will explore 
the application of artificial reef design, site selection, and evaluation for several species 
of finfish and shellfish. 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

~ fvvt.uJ.J--1?. ~f-.-R-./_1.-A },71 suth~ 
. '4 f ~ -~/~;' C vn if?.£.4\,So 

Division, Juneau) ~c:ls 1 c:~c;;~~. 

9. Replacement of Aquatic Plants 

Principal Investigator: Jim Cochran (FRED 

10. Scallop Enhancement Techniques 

Principal Investigator: Jim Cochran (FRED Division, Juneau) 



FRED Restoration Project #1 

Sockeye Rehabilitation through fertilization of lake systems in Prince William Sound and Cook 
Inlet. 

Principal Project Coordinators: Dr. Jeff Koenings (FRED Division, Soldotna), Nick Dudiak 
(FRED Division, Homer) 

, . 

lnjwy Documentation:link to NRDA 

NRDA Studies are underway to determine if fishery closures following the Exxon Valdez Oil 
Spill resulted in higher than desired escapement of sockeye salmon into spawning areas. High 
densities of fish in certain sensitive spawning streams may lead to reduced survival of eggs or fry, 
and a net loss in outmigration. H these studies reveal reduced population sizes of important 
stocks of sockeye, restoration may be desired. If studies do not confirm that reductions of 
sockeye salmon have occurred in the area's studied this study may still be a least cost approach 
for replacing lost services related to environmental damage that have affected salmon fishermen. 

Methods 
Restoration in this case would be aimed at replacing lost sockeye production by rehabilitating 
systems that are nutrient limited, and capable of sustaining greater numbers of spawners. 
The controlled additions of nitrogen and phosphorous to the surface of sockeye (0. nerka) 
nursery lakes has substantially enhanced the survival of rearing juveniles, in Alaska. Sixteen 
lakes throughout the State have received nutrient additions to increase the production of sockeye 
and coho smolts. The increased numbers of smolts have in-tum increased numbers of adults 
either for spawning or harvest by the common property fishery. 

Several potential sites exist in Prince William Sound and in Cook Inlet where these methods ~ 
could be applied. Since the technical feasibility of this approach is known this project could 
begin in 1991, and should be carried out for 3 or more years. 

Net environmental benefits e~ted 

Models for estimating the change in the size of each stock of salmon must be applied to specific 
systems and projects. Typical a typical fertilization project on a single lake system may increase 
harvest from 10,000 to 100,000 salmon. 

Cost of implementation 

Costs of nutrient modification projects depend on many variables. Some may include additional 
stocking. Costs of investigations, and applications for each lake vary between $15,000 and $50,000 
annually. 



FRED Restoration Project #2 

Increasing juvenile salmonid and trout growth using inorganic nutrient additions to rivers. 

Principal Project Coordinators: Dr. Jeff Koenings (FRED Division, Soldotna) 

Injwy Documentation:link to NRDA 

While FRED Division is not aware of the existence of oil exposure data on rainbow trout, and 
other stream rearing trout anglers may have avoided traditional recreational fishing sites for this 
species through the fear of contamination or through expectation of poorer recreational 
experience. 

Similarly, oil exposure data on coho salmon (0. kisutch) is not available, however, coho are 
highly amenable to rehabiltiation, and may serve as an excellent species of salmon to rehabilitate 
for the purpose of replacing lost services related to environmental damage that have affected 
commercial and sport salmon fishermen. 

Methods 
Restoration in this case would be aimed at replacing lost trout and salmon production or by 
improving fishing opportunities through improving of other nearby trout fishing opportunities. 

Improved in-river production of forage increases the survival of rearing trout, such as (0. my kiss) 
and salmon (0. kisutch). The purpose of nutrient additions is to stimulate the natural food chain 
to increase forage production and thereby enhance fish production. As the size of most fish 
populations in freshwater are controlled by lack of adequate rearing, increased rearing capacity 
will lead to an increase in the stocks of stream rearing fishes. 

Several potential sites exist in Prince William Sound and in Cook Inlet where these methods 
could be applied. Since the technical feasibility of this approach is known this project could 
begin in 1991, and should be carried out for 3 or more years. 

Net environmental benefits expected 

Literature on improvements in . rearin_g success of salmon and trout are available but not 
sufficient to project the change in the size of each stock of salmon that would occur from a 
specific stream system or projects. 

Cost of implementation 

Costs of nutrient modification projects depend on many variables. Some may include additional 
stocking. Costs of investigations, and applications for each stream system will be determined by 
the project coordinator. 



FRED Restoration Project #6 

Marine Fin Fish and Shellfish Development Center for Cook Inlet, Prince William Sound and 
Kodiak/ Alaska Peninsula. 

Principal Project Coordinator: Tom Kron, Keith Pratt, Don Kramer 

Injfuy Documentation:link to NRDA 

NRDA study results suggest that several species of marine fin fish and shell fish may have been 
damaged by the Exxon Valdez oil spill. Some of the fmfish species mentioned include rockfish, 
herring, sablefish, (possibly halibut, pollack, sole, pacific cod). Some of the shellfish species 
mentioned include spot shrimp, clams, and mussels. As studies progress, other shellfish may 
show signs of damage to populations from oil contamination. 

With so many marine fish species showing signs of exposure or sensitivity oil, it is likely that 
managers may be forced to respond with conservative management techniques where population 
sizes are expected to be reduced. Slow growth to sexual maturity in the natural environment may 
exacerbate these management efforts aimed at increasing populations by reducing or ceasing 
common property harvests. 

There is also a considerable risk that some of these species may not respond to conventional 
management actions for decades (such as with Red King Crab in the Bering Sea). Many of the 
species mentioned, however, are highly amenable to culture of one or more lifestages, and there 
is a large potential for rehabilitating stocks damaged by this event or future events. However, 
a large marine laboratory sufficient in size to aggressively develop cultural techniques for early 
life stages does not presently exist in the areas of Alaska affected by the oil spill. 

Methods 

FRED Division proposes the construction of a Marine Fishes Cultural Development Center to 
serve South Central Alaska, Kodiak, and Prince William Sound. This facility would house 
university, state and federal studies for rehabilitation of marine fm fish and shellfish in Alaska 
waters. 

Suggested Site: Seldovia 

Net environmental benefits expected 

Creation of the methods for culturing and rehabilitating important marine species would 
significantly reduce the risk of lost fishing income and fishing opportunities associated with 
losses or dramatic population crashes of stocks of marine fish, and shellfish through catastrophic 
environmental events, or long term damage from the Exxon Valdez Oil Spill. Application of 
rehabilitation techniques to specific stocks of fm fish and shellfish, will provide population size 
and growth information that would be difficult for managers to obtain in conventional surveys. 

Cost of implementation 

Rough costs for the repair and modification of an existing lab site in Seldovia for conducting 
small scale work is approximately $500,000. A large scale lab, and cultural center could cost 
several million dollars. 



Brief Proposal #1 for Restoration Feasibility Studies 

Feasibility of Enriching Near-shore Environments with Either Organic or Inorganic Fertilizer 
to Optimize Survival of Rearing Salmonids 

Principal Investigator: Dr. Jeff Koenings (FRED Division, Soldotna) and University of Alaska­
Southeast. 

lnjwy Docuroentation:link to NRPA 

Pink salmon populations in oil impacted areas of coastal Alaska demonstrate signs of physical 
exposure to oil, and populations of some small stocks may have been damaged. As such, these 
natural stocks may respond to rehabilitation. Local esturine rearing conditions may prove to be 
a limiting factor to pink salmon stock rebuilding efforts through management or intensive 
rehabilitation, in that food abundance can be ecologically constrained. These constraints in food 
production may handicap efforts of managers to increase stocks of pink salmon or other near -
shore rearing salmonids through allowing for larger escapement. 

Estuaries typically receive energy inputs from terrestrial detritus and from phytoplankton which 
supports production of zooplankton. A lack of terrestrial decomposition in Alaska may limit the 
amount of detritus exported from watersheds into the near-shore environment. Enrichment of 
estuaries with a combination of inorganic and organic fertilizers may stimulate the seasonal 
production of zooplankton (as has been shown for freshwater zooplankton), the principal forage 
item for juvenile pink and chum salmon. 

This study could also be a low cost approach for replacing services lost to fishermen related to 
environmental damage that have affected other areas of the salmon fishery. 

Methods 

Restoration in this case would be aimed at replacing lost pink salmon production or production 
of specific stocks known to rear in the near-shore areas receiving treatment. 

This study would compare the effects of both controlled additions of nitrogen and phosphorous 
inorganic fertilizers, with organic fertilizers to designated nearshore areas. 
Tagging studies would be initiated to evaluate the comparative .success of the two options. 

Several potential areas in Prince William Sound and in Cook Inlet would be investigated to 
conduct the trials. 

Likelihood of project ultimately beine pro.posed as a full scale restoration measure 

Probability of successful study. 

Ecoloeical importance of tareet resource. 

Ability to evaluate success and document ecololdca1 va1ue of prQject 

Cost of feasibility study. 

Costs, are yet to be computed. 



Brief Proposal #2 for Restoration Feasibility Studies 

Feasibility of Enriching Stream Environments with Organic Fertilizer to Optimize Survival of 
Rearing Salmonids 

Principal Investigator: Dr. Jeff Koenings (FRED Division, Soldotna) and University of Alaska­
Southeast). 

Injw:y Documentation:link to NRDA 

While FRED Division is not aware of the existence of oil exposure data on rainbow trout, and 
other stream rearing trout anglers may have avoided traditional recreational fishing sites for this 
species through the fear of contamination or through expectation of poorer recreational 
experience. 

Similarly, oil exposure data on coho salmon (0. kisutch) is not available, however, coho are 
highly amenable to rehabilitation, and may serve as an excellent species of salmon to rehabilitate 
for the purpose of replacing lost services related to environmental damage that have affected 
commercial and sport salmon fishermen. 

Fish forage production in nutrient-poor coastal streams is heavily dependent on the amount of 
detritus entering the system especially under a heavy streamside canopy. 

Methods 

Restoration in this case would be aimed at replacing lost trout and salmon production or by 
improving fishing opportunities through improving of other nearby trout fishing opportunities. 

The addition of organic fertilizers seeks to stimulate the detrital food chain in order to produce 
more food items for stream rearing trout (e.g., 0. mykiss) and salmon (0. kisutch). An increase 
in the growth and survival of stream rearing fish will lead to an increase in the survival to adult 
fish, and increase common property harvests. 

Several potential sites exist in Prince William Sound and in Cook Inlet where these methods 
could be applied. 

Likelihood. of project ultimately bein& prQPOsed as a full scale restoration measure 

Probability of successful study. 

Ecolo&ical importance of tar&et resource. 

Ability to evaluate success and document ecolo&ical value of project 

Cost of feasibility study. 

Costs, are yet to be computed. 





Brief Proposals #3 for Restoration Feasibility Studies 

Evaluation and Modeling of Wild Pink salmon Stock Population Size and fishery interactions 
with enhanced fish in Prince William Sound. 

Principal Investigators: Larry Peltz, FRED Division; Dr. Jim Hasbrouck, FRED Division; Karen 
Crandall, FRED Division; Hal Geiger, Division of Comm Fisheries. 

Injwy Documentation:link to NRDA 

Pink salmon populations in oil impacted areas of coastal Alaska demonstrate signs of physical 
exposure to oil, and populations of some small stocks may have been damaged. As such, these 
natural stocks may respond to rehabilitation. Managers propose to restore these stocks 
population numbers by allowing for increased escapement to respective streams of origin. In the 
process of reducing exploitation to small stocks of salmon that have been stressed, exploitation 
may be reauced on larger and unimpacted populations. This could create biological and 
economic feedbacks. Biological feedbacks could occur, in that stronger stocks may overescape, 
causing decreased production. Economic feedbacks could occur, in that the harvest of some 
hatchery stocks may be reduced or restricted to terminal areas with reduced quality and 
decreased value. 

The ability to separate all discrete stock components is important for management of the Pink 
Salmon fishery and for evaluating the consequences of specific restoration alternatives in Prince 
William Sound, as well as Lower Cook Inlet and Kodiak. 

Methods 

Existing studies in the NRDA process intend to gain a better understanding pink salmon fishery 
interactions. Some of the new studies proposed below could be combined with the tasks that 
would be continuing under the existing pink salmon damage assessment studies. 

The spacial and temporal distribution of enhanced, and wild stocks in oil impacted areas will be 
determined through coded wire tagging. In addition, otolith marking and scale pattern analysis 
will be tested as potential alternatives to coded-wire tagging. 

1. Coded-wire tagging is assumed to continue at the same locations and levels of tag application 
as in NRDA study #3. Additional wild stock sites may be added if deemed necessary. 

2. _Otolith marking will be attempted at one or more hatcheries. Catch contributions will be 
compared to results obtained from coded-wire tagging. The presence of naturally occurring 
otolith marks will be investigated at wild stock sites. 

3. The use of scale pattern analysis to differentiate wild and hatchery stocks of fish will be 
investigated. Investigations will concentrate on the same hatcheries and wild stock systems as 
the coded wire tagging and otolith marking. 

4. Modeling of the probable harvest outcomes of various management actions aimed at 
increasing population size of stocks that are considered to be biologically weak and impacted 
by the oil ·spill. The analysts will develop a time series of projected harvests of stocks 
originating from major production systems of natural and enhanced fish in the Sound. These 
efforts could be part of, or in addition to the run reconstruction modeling associated with 



existing NRDA studies. 

Likelihood of prQject ultimately being proposed as a full scale restoration measure 

Application of management actions and rehabilitation actions aimed at restoring damaged pink 
salmon populations are likely to occur since this is an extremely important fishery in Prince 
William Sound. Improved tools for evaluating the success of those programs are likely to be 
useful. 

Probability of successful study. 

Application of CWT's and associated recovery programs to enhanced and selected wild stocks 
will, on its own, provide new knowledge of stock composition of harvests. Thus, probability of 
success is close to 100 %. New quantitative marking tools are promising, and may provide 
reliable and affordable stock separation techniques. A breakthrough in this area is deemed likely, 
because of the success with this identification technique in the enhancement of sockeye salmon. 

Ecolo~cal importance of tare;et resource. 
Pink salmon are high in the food chain, and an important resource in the Sound. Hundreds of 
individual pink salmon stocks exist in Prince William Sound, Lower Cook Inlet and Kodiak. 
Some stocks, impacted by the spill may be small in population number and dramatically altered 
or lost without rehabilitation. 

Ability to evaluate success and document ecolo~ca1 value of prQject 

Excellent 

Cost of feasibility srndy. 

Additional Spinoffs: 

This study may aid in the evaluation of alternative forms of restoration of weak stocks through 
rehabilitation and/or enhancement. 



Brief Proposals #9 for Restoration Feasibility Studies 

Rehabilitation/Restoration of Rockfish Feasibility Study 

Injury Documentation:link to NRDA 

Tissue analysis of resident populations of rockfish in reef zones affected by the oil spill 
demonstrate exposure to hydrocarbons. Populations of rockfish may have been reduced. 
Recruitment may be dramatically reduced in populations of sexually mature fish and several age 
classes could experience low fecundity, and low numbers of larval forms. It may take several 
years before recruitment of rockfish are improved. 

Methods 

Culture techniques for rockfish are not developed in North America, however, appropriate food 
organisms, and culture practices that have been applied to marine fishes with very small larval 
lifestages are expected to be applicable to rockfish. This study would begin with a literature 
search for rock fish culture experiences from Japan. Techniques for collecting fertilized females 
from live bearing species would be tested at selected sites impacted by the oil spill. 

Trial incubation of fertilized eggs would be tested at a selected State Hatchery in PWS or 
Kodiak. 

Likelihood of project ultimately bein~ prQPOsed as a full scale restoration measure 

Probability of successful study. 

Ecolo(iical importance of tarit't resource. 

Ability to evaluate success and document ecolo(iical value of project 

Cost of feasibility study. 

Inyesti&ators: 

Keith Pratt, FRED Division; . 



Brief Proposals #2 for Restoration Feasibility Studies 

Red King Crab Rehabilitation Feasibility 

I. 

1.-
2. 

3. 
4. 

5. 
6. 

DESCRIPTION 

Title: Red King Crab Rehabilitation Feasibility Study 
Goal: Test feasibility of culturing red king crab embryos to their ftrst benthic stage, 

evaluate settlement of the young crabs in two "seeded" and one control bay, 
report and make recommendations based on fmdings. 

Location: Kodiak 
Team: Lonnie White, FB ill, Leader. Cooperative effort with Commercial Fisheries 

Division staff. 
Schedule: Start March 1991; Three-year study. 
Background: Red king crab populations were at a very low level prior to the Exxon 

Valdez oil spill. H impacted, some stocks would be at increased risk, and 
recovery could extend for many years: 50? Culture of crabs could be a 
tool to accelerate recovery of stocks. Culture of red king crab has been 
accomplished by the Japanese. 

II. JUSTIFICATION 

1. Need: Red king crab are a high-value product. Restoring populations to higher 
numbers would restore earnings to the fishing fleet. 

2. Benefits: This feasibility study would provide information needed to evaluate this 
culture approach with red king crab in Alaska. 

3. Criteria 

A. Relationship to NRDA studies and injured natural resources. 
B. Identified public concern: Item E. Mariculture in the flsh and shellflsh matrix 

would encompass this approach. 
C. Ability to implement the study in the near future: Study plan has been developed 

and is ready to implement as soon as funds are available. 
D. Reasonable likelihood of success: Team leader Lonnie White has a proven 

track record in mariculture and fisheries project accomplishment. Staff 
are available. Japanese success improves probability of success. It is 
highly likely that a feasibility study will be completed and needed 
informati~n produced and reported. 

E. Cost relative to funds available: Yearly cost of $111,330 for each of three years. 

ill. OBJEC11VES 

1. Method: This project will test the feasibility of culturing red king crab from embryos 
to the first benthic stage. Research will involve culturing of young crabs and 
evaluation of the success of their settlement in two bays. 



A. Culture and Research 
B. Evaluation of Settlement 
C. Recommendations and Design for Expansion 

The project involves cooperative work with the Commercial Fisheries Division. 

2. Evaluation: Final evaluation will be based on successful settlement of crabs in the two 
seeded bays, as compared to the control bay. Enumeration of crabs stocked and 
crabs settled are an important part of the study. Of the budget, 35% or $39,000 
is for the evaluation task. 

IV. APPROACH 

1. Method: This is a three-year project. The ftrst year will focus on establishing the crab 
culture facilities and trial runs with proposed methods. The second year is when 
major production numbers will be collected. The third year will be a replicate 
of year two. 

2. Evaluation: Enumeration of crab stocked and crab settled are key data. 

V. BUDGET ESTIMATE 

1. By Task: Culture: $72,330; Evaluation: $39,000. Total: $111,330/year. 
2. Future Costs: Year Two: $111,330. Year Three: $111,330. 

VI. ABSTRACT 

To restore red king crab through culture. Test feasibility of culturing red king crab embryos 
to the ftrst benthic stage, evaluate the settlement of young crabs in two seeded bays and one 
control bay, and report with recommendations. 





Brief Proposals #5 for Restoration Feasibility Studies 

Dolly Varden Restoration Feasibility Study 

Injury Documentation:link to NRDA 

Populations of Dolly Varden in streams and shorelines have demonstrated signs of exposure to 
oil. _ Certain populations in impacted areas may have been reduced by this exposure. Some of 
the affected Dolly Varden stocks are popular as recreational, subsistence or personal use fishery 

Methods 

Rehabilitation techniques for Dolly Varden are known and in practice in interior areas of Alaska. 
Techniques for culture are likely to be transferrable to Prince William Sound. The site selection 
work for PWS stocks that are culturally optimum for restoration has not been undertaken. 

Site selection for potential stocks for restoration would occur with test lots being incubated and 
reared at Clear Hatchery or another state facility. 

Likelihood of prQject ultimately being pro_posed as a full scale restoration measure 

Probability of successful study. 

Excellent, because of proven success with Dolly Varden enhancement in Alaska interior. 

Ecological importance of tar&et resource. 

Ability to evaluate success and document ecological value of project 

Cost of feasibility study. 

Costs, between $20,000 and $50,000 annually depending on number of stocks to be rehabilitated. 

Investigators: 

Larry Peltz, FRED Division; David Parks, FRED Division Clear Hatchery, other investigator, 
Division of Sportfish. 



Brief Proposals #6 for Restoration Feasibility Studies 

Cutthroat Trout Restoration Feasibility Study 

lnjwy Documentation:link to NRDA 

Populations of Cutthroat Trout in streams and shorelines have demonstrated signs of exposure 
to oil. Certain populations in impacted areas may have been reduced by this exposure. Some 
of the affected Cutthroat stocks are popular as recreational, subsistence or personal use fisheries. 

Methods 

Rehabilitation techniques for Cutthroat are known and have been applied in several western 
states. While not in practice in Alaska, culture techniques and stock selection methods that have 
been applied to rainbow trout and dolly varden could be duplicated. Techniques for culture are 
likely to be transferrable to Prince William Sound. The site selection work for PWS stocks that 
are culturally optimum for restoration has not been undertaken. 

Site selection for potential stocks for restoration would occur with test lots being incubated and 
reared at Clear Hatchery or another state facility. 
Likelihood of project ultimately being proposed as a full scale restoration measure 

Probability of successful study. 

Excellent because of proven success with cutthroat enhancement in the Western U.S. 

Ecolo~cal importance of tar~et resource. 

Ability to evaluate success and document ecolo~cal value of project 

Cost of feasibility study. 

Costs between $20,000 and $50,000 annually depending on number of stocks to be rehabilitated. 

Larry Peltz (FRED Division, Cordova), David Parks (FRED Division Clear Hatchery), Staff 
(Sportfish Division, Anchorage). 
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TO: Stan Senner 

FROM: Dana Schmidt and Bruce Barrett 
Commercial Fisheries Division 
Kodiak 

SUBJECT: Restoration Program 

. STATE··oF AlASKA 

Date: September 25, 1990 

We offer the following comments in response to your restoration matrix and request for 
1991 restoration feasibility ;research studies. 

We can anticipate a reduced salmon harvest in the Kodiak Management Area (KMA) if the 
overescapement that occurred from the EXXON Valdez spill in 1989 causes negative 

· impacts. The KMA salmon stocks are managed on escapement goals with harvest 
opportunity permitted only when there are fish surplus to escapement requirements. Thus 
we inherently have a restoration mechanism built into our salmon fisheries management 
plan with the restoration accomplished at the expense of lost harvest opportunity to 
ensure escapement. 

Meeting escapement goals by decreasing fishing time would restore fish available for / / 
non-marine wildlife to the same levels as non-impacted systems. Marine species which .&­
feed on salmon would be affected but should be recovered in a single generation by 
meeting escapement goals of returning fish. The above mechanism would not be true 
only if impacts were of such a magnitude that escapement goals were not met. In that 
case, multiple years may be necessary to restore runs to pre-spill levels. Standard 
enhancement practices such as those used by the FRED Division could accelerate the 
restoration process and mitigate potential future damages to commercial, subsistence, 
and sport fisheries and wildlife dependent upon salmon. 

Within the Kodiak Management Area there are several impo~ant salmon producing 
systems which could be better managed for commercial, subsistence, and sport interests 
with more precise monitoring of escapements. These include the Karluk, Ayakulik, and 
Buskin Rivers. Currently the annual salmon escapements into these systems are counted 
though rigid aluminum weirs which are operated by seasonal employee·s. These weirs 
regularly do not withstand flood events and carcass buildups associated with massive pink 
salmon escapements. Since the salmon runs to these systems are regulated on 
escapement counts, management precision is compromised each time a weir washout 
occurs which can often be several times a year. The installation and operation of floating 
weirs on these systems would likely permit ADF&G to obtain complete escapement counts 
through flood events and pink salmon carcass buildup periods. In turn this would permit 
more precise fisheries management for ensuring that escapement requirements are met 



Stan Senner 
September 25, 1990 
Page 2 

and resource users are afforded an ample opportunity to harvest surplus fish. If 
restoration research funds were made available this year, a floating weir design could be 
tested on the Karluk, Ayakulik, and Buskin Rivers as early as 1991. 

cc: L Nir.holson 
C. Meachum 



MEMORANDUM 

Stan Senner 
Restoration Program Manager 
Division of OSIAR 
Anchorage 

STATE OF ALASKA 
Department of Fish and Game 

II<.'We: September 28, 1990 

§.~~: Restoration Feasibility 
Studies 

Thank you for the opportunity to submit restoration feasibility studies to the Oil Spill Restoration 
Planning Office. Fisheries enhancement techniques represent an economically viable approach 
to restoring damaged resources from this event. They also are an efficient tool for restoring 
services lost from resources that may be difficult to restore to their former population levels. 
There are also significant spinoffs in improving our knowledge for fishery management and 
population dynamics information that can be gained from enhancement. 

To the extent possible, I am making FRED Division technical staff available to you for the 
purpose of providing assistance on application of fishery enhancement, rehabilitation, and 
development techniques to restoration. The contact names for the proposed feasibility projects 
are attached. Due to the short response time, we have elaborated on only one of the projects 
in the attached Brief Restoration Feasibility Proposal. Some of the feasibility studies on the 
list will be developed further by the end of the first week of October. 

Formal economic information exists for many of the species so that it may be possible to provide 
further insights into the costs and benefits of specific enhancement alternatives as they are 
compared with other restoration options. 

Please feel free to contact me if you need further details or have any questions. 

Attachments 

cc: Brian Allee 
Bob Burkett 
Jim Cochran 
Nick Dudiak 
Jeff Hartman 
Johnny Holland 
Jeff Koenings 
Tom Kron 
Jerry Madden 
Larry Peltz 
Keith Pratt 
Lonnie White 



DRAFf 
AGGREGATE LIST OF FRED DIVISION 

PROPOSED RESTORATION FEASIBILI1Y STUDIES 

September 27, 1990 

The following is a list of proposed feasibility studies for restoration of damages from the 
Exxon Valdez oil spill. It is being submitted to Stan Senner, ADF&G representative with 
the Oil Spill Impact, Assessment and Restoration Plan.."ling Office by Director Brian J. Allee 
of the Division of Fisheries Rehabilitation, Enhancement and Development (FRED). 

This preliminary submission will undergo further revision in the future and is intended to 
be a working document for formulation of more detailed plans. Additional brief project 
proposals are being prepared by FRED Division staff and will be available through the 
identified project leader. Project order on this list has not been based on predetermined 
priorities. 

1. Feasibility of Enriching Nearshore Environments with Either Organic or Inorganic 
Fertilizer to Optimize Survival of Rearing Salmonids 

Principal Investigator: Jeff Koenings (FRED Division, Soldotna) and University of 
Alaska-Southeast 

2. Feasibility of Enriching Stream Environments with Either Organic or Inorganic 
Fertilizer to Optimize Survival of Rearing Salmonids 

Principal Investigator: Jeff Koenings (FRED Division, Soldotna) 

3. Evaluation and Modeling of Wild Pink Salmon Stock Population Size in Prince 
William Sound, Including Potential Interactions with Enhanced Stocks 

Principal Investigators: Lany Peltz (FRED Division, Cordova) and FRED Division 
Biometrician 

4. King Crab Culture Techniques and Feeding Trials 

5. 

Principal Investigators: Lonnie White (FRED Division, Kodiak) and Tom Shirley 
(University of Alaska-Southeast) 

King Crab Rehabilitation: Guli of Alaska Site Selection --r. -Principal Investigators: Lonnie White (FRED Division, Kodiak} and Tom Shirley 
(University of Alaska-Southeast) 

-1-



6. King Crab Evaluation of Rehabilitation Success 

Principal Investigators: Lonnie White (FRED Division, Kodiak) and Tom Shirley 
(University of Alaska-Southeast) 

7. Tanner and Dungeness Crab Rehabilitation Techniques 

Principal Investigator: Jim Cochran (FRED Division, Juneau) 

8. Halibut Egg-Collection Techniques 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

9. Halibut Culture Techniques 

Principal Investigator: Keith Pratt (FRED Divisio~ Anchorage) 

10. Shellfish and Finfish Artificial Habitat Investigation. This feasibility study will 
explore the application of artificial reef design, site selection, and evaluation for 
several species of finfish and shellfish. 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

11. Replacement of Aquatic Plants 

Principal Investigator: Jim Cochran (FRED Division, Juneau) 

12. Scallop Enhancement Techniques 

Principal Investigator: Jim Cochran (FRED Division, Juneau) 

13. Black Cod Larval Collection Techniques 

Principal Investigator: Keith Pratt (FRED Division, Anchorage) 

14. Black Cod G.llture Techniques 

Principal Investigator: Nick Dudiak (FRED Division, Homer) 

15. Herring Early Life Stage Rehabilitation 

Principal Investigator: Nick Dudiak (FRED Division, Ho~) 

16. Clam and Mussel Collection, Culture, and Seeding Techniques 

Principal Investigator: Jim Cochran (FRED Division, Juneau) 

-2-



17. Dolly Varden Rehabilitation Techniques 

Principal Investigator: Larry Peltz (FRED Division, Cordova) 

18. Cutthroat Trout Rehabilitation Techniques 

Principal Investigator: Larry Peltz (FRED Division, Cordova) 

19. Evaluation of the Enhancement Potential for Pink and Chum Salmon Populations 
on Montague Island 

Principal Investigator: Larry Peltz (FRED Division, Cordova) 

20. Rebuilding of Pink Salmon Populations in Streams Impacted by the Exxon Valdez 
Oil Spill 

Principal Investigator: Larry Peltz (FRED Division, Cordova) 

-3-



Brief Restoration Feasibility Proposal 

L DESCRIPTION 

1. Title: Red King Crab Rehabilitation Feasibility Study 
2. Goal: Test feasibility of culturing red king crab embryos to their first benthic 

stage, evaluate settlement of the young crabs in two "seeded" and one 
control bay, report and make rec.ommendations based on findings. 

3. Location: Kodiak 
4. Team: Lonnie White, FB III, Leader. Cooperative effort with Commercial 

Fisheries Division staff. 
5. Schedule: Start March 1991; Three-year study. 
6. Background: Red king crab populations were at a very low level prior to the 

Exxon Valdez oil spill. If impacted, some stocks would be at 
increased risk, and recovery could extend for many years: 50? 
Culture of crabs could be a tool to accelerate recovery of stocks. 
Culture of red king crab has been accomplished by the Japanese. 

II. JUSTIFICATION 

1. Need: Red king crab are a high-value product. Restoring populations to 
higher numbers would allow fisheries to occur. 

2. Benefits: This feasibility study would provide information needed to evaluate 
this culture approach with red king crab in Alaska. 

3. Criteria 

A 
B. 

c. 

D. 

E. 

Relationship to NRDA studies and injured natural resources. 
Identified public concern: Item E. Marl culture in the fish and shellfish 

matrix would encompass this approach. 
Ability to implement the study in the near future: Study plan has been 

developed and is ready to implement as soon as funds are 
available. 

Reasonable likelihood of success: Team leader Lonnie White has a 
proven track record in mariculture and fisheries project 
accomplishment. Staff are available. Japanese success improves 
probability of success. It is highly likely that a feasibility study 
will be completed and needed information produced and 
reported. 

Cost relative to fimds available: Y e.arly cost of $111,330 for each of 
three years. 

III. OBJECilVES 

1. Method: This project will test the feasibility of culturing red king crab from 
embryos to the first benthic stage. Research will involve culturing of 
young crabs and evaluation of the success of their settlement in two 
bays. 

-1-



A Culture and Research 
B. Evaluation of Settlement 
C. Recommendations and Design for Expansion 

The project involves cooperative work with the Commercial Fisheries 
Division. 

2. Evaluation: Final evaluation will be based on successful settlement of crabs 
in the two seeded bays, as compared to the control bay. Enumeration 

. of crabs stocked and crabs settled are an important part of the study. 
Of the budget, 35% or $39,000 is for the evaluation task. 

IV. APPROACH 

1. Method: This is a three-year project. The first year will focus on establishing 
the crab culture facilities and trial runs with proposed methods. The 
second year is when major production numbers will be collected. The 
third year will be a replicate of year two. 

2. Evaluation: Enumeration of crab stocked and crab settled are key data. 

V. BUDGET ESTIMATE 

1. By Task: Culture: $72,330; Evaluation: $39,000. Total: $111,330/year. 
2. Future Costs: Year Two: $111,330. Year Three: $111,330. 

VI. ABS1RACf 

To restore red king crab through culture. Test feasibility of culturing red king crab 
embryos to the first benthic stage, evaluate the settlement of young crabs in two 
seeded bays and one control bay, and report with recommendations. 

-2-
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NOAA'S NATURAL RECOVERY MONITORING PROGRAM FOLLOWING THE 
EXXON VALDEZ OIL SPILL -~ 

RECOVERY OF EPIBENTHIC PREY POPULATIONS OF JUVENILE SALMON IN 
OILED BAYS IN PRINCE WILLIAM SOUND 

P.I.: Alex Wertheimer, NMFS, Auke Bay Laboratory 

This project would monitor populations of epibenthic crustaceans 
on heavily oiled and lightly oiled beaches within oiled 
embayments in Prince William Sound. Epibenthic crustaceans, 
especially harpacticoid copepods, produced in the intertidal and 
upper sub-tidal regions of beaches are an important prey item for 
juvenile pink and chum salmon, as well as other species of fish. 
Because these organisms live in or near sediments, the 
contamination of beach sediments by the Exxon Valdez oil spill 
may directly impact the epibenthic community. Perturbation of 
harpacticoid copepod populations have been documented in other 
oil spills; the direction of the perturbation can be either . 
negative or positive. Damage to prey populations of salmon and 
other fishes has been a concern identified by both the peer 
reviewers and public commentaries to the NRDA process. NRDA 
research has been directed at determining if there were acute 
effects relative to the degree of sediment contamination to 
harpacticoid copepod taxa that are important prey resources for 
juvenile salmon. In Oil Year 1, comparisons of the abundance of 
these animals showed no significant difference between oiled and 
control sites, with a trend of higher abundance at oiled sites . 
In Oil Year 2, research was directed at lightly and heavily 
contaminated beaches within oiled embayments. If analysis of the 
1990 data indicate that there are differences in the abundance of 
these fish prey relative to the degree of oil contamination, then 
it is important to determine if such perturbation continues 
following extensive clean-up activity in oiled areas, such as 
mechanical removal and bioremediation. 

This project falls under Restoration Approach V identified in the 
Matrix of Potential Restoration Approaches: "Conduct long-term 
research/ monitoring programs on populations and ecology". It is 
directly related to the outcome of NRDA research, and would be 
implemented only if a perturbation to the harpacticoid copepod 
prey suite has been indicated. The feasibility for this type of 
monitoring is well-established; the project can be readily 
implemented for the 1991 field season. Proposed timeframe is for 
one year, with re-evaluation of the need for continuance prior to 
oil year 4. The benefit of the project will be to track 
restoration of an important trophic component of near-shore 
ecosystems, which will provide managers information for 
determining the efficacy of on-going restoration efforts. 

Estimated Costs: Sample collection: 70 K 
Sample Processing: 90 K 
Management/analysis/reporting: 
TOTAL: 190 K 

30 K 



NOAA'S NATURAL RECOVERY MONITORING PROGRAM FOLLOWING THE 
EXXON VALDEZ OIL SPILL .t' 

EXPOSURE OF JUVENILE SALMON TO HYDROCARBON CONTAMINATION IN 
PRINCE WILLIAM SOUND 

P.I.: Alex Wertheimer, NMFS, Auke Bay Laboratory 

This project would monitor the exposure of juvenile pink and chum 
salmon to hydrocarbons in oiled and non-oiled areas of Prince 
William Sound. The potential impact of the oil spill on juvenile 
salmon was one of the greatest concerns expressed by both the 
scientific community and the public commentaries to the NRDA 
process. NRDA research has identified MFO-induction and 
hydrocarbon body-burdens in juvenile pink salmon in Prince 
William Sound in oil year 1. Preliminary analysis indicates 
that the source of contamination is ingestion rather than or in 
addition to exposure to water soluble fraction. Contamination 
of juvenile pink salmon decreased in oil year 2 to the point. that 
hydrocarbon body-burdens were no longer detectable. Analysis of 
enzyme induction indicating exposure to oil has not yet been 
completed for 1990 samples of juvenile pink salmon or 1989 and 
1990 samples of juvenile chum salmon. The MFO analyses are a 
more sensitive measure of contamination than actual hydrocarbon 
body-burden. If these analyses indicate that exposure to 
hydrocarbons continues in areas polluted by the oil spill, then 
it is important to determine if such exposure continues following 
extensive clean-up activity in oiled areas, such as mechanical 
removal and bioremediation. 

This project falls under Restoration Approach V identified in the 
Matrix of Potential Restoration Approaches: "Conduct long-term 
research/ monitoring programs on populations and ecology". It is 
directly related to the outcome of NRDA research, and would be 
implemented only if contamination of juvenile salmon in 1990 is 
identified by tests for MFO induction. The feasibility for 
determining exposure is well-established; the project can be 
readily implemented for the 1991 field season. Proposed 
timeframe is for one year, with re-evaluation of the need for 
continuance prior to oil year 4. The benefits of the project 
will be to provide managers information for determining the 
efficacy of on-going restoration efforts to the point at which 
direct contamination of the most valuable fishery resource in 
Prince William Sound is no longer detectable. 

Estimated Costs: Sample collection: 60 K 
MFO Analysis: 25 K 
Managementjanalysisjreporting: 15 K 
TOTAL: 100 K 



NOAA'S NATURAL RECOVERY MONITORING PROGRAM 
for 

SELECT MARINE FISHES 

Information collected by NOAA NRDA programs has documented the 
exposure of several marine fish species to hydrocarbon 
contamination. Analysis of bile samples from Dolly Varden char, 
pollock, several species of flatfish and possibly other species has 
shown elevated levels of hydrocarbon metabolites, even a year after 
the spill. 

NOAA proposes to continue monitoring the presence of fluorescent 
aromatic compounds ( FACs) in the bile of affected fish species 
until an estimate of the timeframe of the recovery to baseline 
conditions can be determined. 

Liver samples from select species will be collected and analyzed 
for aryl hydrocarbon hydroxylase (AHH) activity and 
immunochemically quantitated IAl type cytochrome P-450, both of 
which are known to be increased after exposure to a variety of 
chemical contaminates. 

Samples also will be taken and analyzed to measure 
histopathological changes, reproductive disorders and levels of DNA 
adducts. 

The geographic extent of this sampling and the species that will be 
targeted will be determined from information currently being 
analyzed under NOAA NRDA studies. 



MEMORANDUM STATE OF ALASKA .f· 

TO: Charles P. Meacham 
Fishery Program Manager 
OSIAR 
Anchorage 

DATE: October 3, 1990 

FROM: Kent Rotl1M,... SUBJECT: Restoration Ideas 
Fishery Biologist 
Sport Fish Division 
Anchorage 

Sport Fish/Osiar staff have prepared the following preliminary list of 
restoration feasibility/research studies for consideration: 

1) Access - Public Lands 
a) Determination and mapping of land ownership in PWS 

1) site specific recommendations for land acquisitions 
for access or fisheries protection/development would 
be made after review of the land ownership status 

b) Development of access for sport anglers 
1) Expansion of Cordova road system boat launches, 

trails, parking and camping areas 
2) Road to Whittier and expansion of Whittier area 

roads, boat launches, trails, parking and camping 
areas 

3) Expansion of Valdez road system boat launches, 
trails, parking and camping areas 

c) Development of recreational and educational brochures and 
manuals for PWS 

2) Rockfish in PWS 
a) Species distribution and relative abundance 

1) Expand data base to prepare for future spills and to 
compensate for uncertainty of Exxon Valdez spill 

b) Historical and present sport and commercial exploitation 
(harvest by species) 

c) Monitor future exploitation 
1) Commercial catch monitoring 
2) Sport catch monitoring 

a) Port sampling - cohort analysis 
b) Sport charter logbook program 

d) Production, maintenance, and evaluation of artificial· 
reefs 

3) Cutthroat trout/Dolly Varden char data base 
a) Update ADF&G anadromous stream catalog to include sites 

with populations of anadromous trout and/or char 
b) Stock status and evaluation of cutthroat trout in streams 

_.- and lakes along the Cordova road system 



c) Evaluation of the commercial exploitation of anadromous .f' 

trout and char 
d) Determination of natural mortality rates of trout and char 

4) Area fisheries maintenance, development, and/or enhancement 
a) construction of fish passes to PWS lakes and upper stream 

reaches 
b) maintenance of existing fish pass structures 

cc: Krasnowski 
Whitmore 
Hepler 
Mills 
Hoffmann 
Hansen 
McBride 
Delaney 
Rutz 



To: 

From : 

Stan Senner 
Res~or~tion Program Manager 
OSIAR Division 

\Jayne Donaldson /~ v-­

Sh~llfish Biologist 
Commercial Fisheries 
Cordova 

Project ide•s for restoration studies. 

September 25, 1990 

1) T~o £pec1es of intertidal cl~ns were affect~d by spilled oil and cl~an~p 
activities. The lit~leneck cl~ (~rotothaca st~minea) and butter clam 
(Saxidomu£ &iganteue) are native to the ~pill area and are utilized by 
subsistence, personal us~ and sport fishermen. Vsrious marine mammals, such 
as sea otters also utilize clams. R~covery of the intertidal clam resource 
can be 6nhanced by stocking intertidal ar~as with 5eed from indigenous clams. 
This study would obtain adult clams from th~ spill are• and send them ~o a 
hatchery for 6pawning . , The resultant ~eed would be stocked into the spill 
area to enhance the natural recovery process. 

2) There is insufficient knowledge about the habitat requirements of juvenile 
spo~ £hrimp (Pandalus platyceros) in Prince Yilliam Sound. The literature 
suggests that juvenile spot shrimp rear in shallow water. Most: of ~he impact 
associated with the spill has occurred in shallow wat:er areas. ldentificati(Jn 
of the habitat(s) of juvenil~ spot shrimp will help ~nhance the &hrimp st:ock. 
lX>t:h stllte and federal resource agencies will be able to assess impacts of 
current cleanup activities. Habitat characteristics will greatly aid th~ 
evaluation of futur~ clean up operations and future development in shallow 
water area~ of the Sound. 

3) Continuation of reso~, abundanc~ surveys for spot shrimp will . improve the 
management of ~his sp ies f?r co~J~a~ercial. subsistence, personal use and sport 
fishing U$es. A very imit~d data base of annual abundance should b~ 
continued to provide re5ource managers infor~tion on juvenile, mal~ and 
fe111ale stock segments upon which to base future harvest rate~. 

cc: Meacham 
Hildnger 
Ackley 

~wbridge 



MEMORANDUM FOR: 

FROM: 

SUBJECT: 

I 

: UNITED STATES DEPARTMENT OF COMMERCE 
: National Oceanic and Atmospheric Administration 

NATIONAL MARINE FISHERIES SERVICE 
I . h . . 
~laska F1s er1es Sc1ence Center 
National Marine Mammal Laboratory 
7600 Sand Point Way N.E., Bin C15700 
Seattle, Washington 98115-0070 

(206) 526-4045 

October 2, 1990 

RPWG -- John Strand 
-<:5 ......,..-

F/AKC3- Tom Lbughlin 

Restoration Feasibility Studies 

FTS: 392-4045 

F/AKC3:trl 

Please find attached the matrices that you sent containing 
possible restoration projects. My interests are with those 
pertaining to marine mammals and I have checked the matrices in 
those projects that I thought were possible and of high priority. 
I noted in some cases those instances where the proposed study is 
inappropriate or not possible to achieve. 

I have an interest in the long- term monitoring of status and 
trends of affected marine mammals in Prince William SOund and 
adjoining waters and support your efforts in that direction. The 
Long- Trem Ecological Research Site is appropriate for this area 
a nd I encourage the establishment of such a site. 

Thank you for the opportunity to comment and please let me know 
if I can be of further assistance. 

attach. 

-· ~ 



1990 Feasibility 
Studies 

Restoration Feasibility Study Number 1: 
Reestablishment of Fucus in Rocky Intertidal 
Ecosystems 

Spedes of the marine alga Fucus are critical structural components 
of the intertidal ecosystem on rocky shores in the oil spill area. 
Qualitative evidence indicates that Fucus was damaged by both the 
spilled oil and cleanup efforts. If the natural recovery of Fucus 
can be enhanced through the dispersal of spores or transplants, it 
will benefit the associated flora and fauna on intertidal rocky 
shores. 11Us study will involve field tests to develop and demon­
strate the feasibility of a Fucus restoration project and will docu­
ment the natural recovery of Fucus under various conditions. The 
U.S. Environmental Protection Agency is the lead agency. 

Restoration Feasibility Study Number 2: 
Reestablishment of Critical Fauna in Rocky Intertidal 
Ecosystems 

Certain faunal species are key components of intertidal rocky eco­
systems. Examples include grazers, such as limpets (e.g., Diodora), 
and predators, such as starfish (e.g., ILptastuias). Recolonization 
rates for these organisms, and for the alga Fucus, may limit the 
natural rates of recovery for entire communities. 1bis feasibility 
study will compare the rates of recovery in communities with and 
·without such species as limpets, and will evaluate techniques for 
enhandng recolonization rates. The U.S. Forest Service is the lead 
agency. 

Restoration Feasibility Study Number 3: 
Identification of Potential Sites for Stabilization 
and Restoration with Beach Wildrye 

Beach wUdrye (Elymus m.ollis) was affected by both spilled oil and 
cleanup activities, and is extremely important in the prevention of 
erosion in the mastal environment. Erosion can lead to the desta­
bilization and degradation of cultural and recreational sites and 
wildlife habitats. There are well established teclmi.ques for restor­
ing rye grasses on coastal dune systems. This study will identify 
sites at which damage has occurred and restoration activities ap­
pear to be feasible. The Alaska Departmen~f Natural Resources 
is the lead agency. 

Restoration Feasibility Study Number 4: 
Identification of Upland Habitats Used by Wildlife Affected 
by the Oil Spill 

A variety of marine bl.rds, waterfowl and other bird and manuna­
lian species were ld.lled by the spUl or injured by contamination of 
their prey and habltaa. Many of these &pedes are dependent on 



aquatic or intertidal habitats for sUch activities as feeding and rest­
ing, but they also use upland habitats ln forests, along streams or 
above the tree line. lhrough the public BCOping process and tech­
nical consultations, many people have suggested that protection of 
upland habitats from further degradation may be an important 
way to help wildlife recover from the effects of the oil spill. nus 
study will explore the linkages between wildlife affected by the oil 
spill and upland habitats, focusing in 1990 on marbled murrelets 
(Bnuhyramphus TTUirmoratus) and harlequin ducks (Histrionicus 
histrionicus). The U.S. Fish and Wildlife Service and the Alaska 
Department of Fish and Game are the lead agendes. 

Restoration Feasibility Study Number 5: 
Land Status, Uses, and Management Plans in Relation 
to Natural Resources and Services 

lhrough the scoping process, members of the public have sug­
gested a wide variety of projects to acquire the equivalent of in­
jured resources. Examples are the acquisition of timber or devel­
opment rights, conservation easements, recreational and cultural 
sites, lnholdings within state and federal areas and buffer strips 
along streams and coasts. Habitat protection may also be the best 
means of providing for the long-term restoration of wildlife popu­
lations. To begin identifying and evaluating potential restoration 
projects of this type, this study will summarize existing informa­
tion about the current status, uses and management plans of both 
public and private lands. The Alaska Department of Natural Re­
sources is the lead agency. 

' 
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DATE: September 25, 1990 

MEMORANDUM FOR: John Strand 

FROM: Alex Wertheimer 

SUBJECT: Restoration Feasibility Studies For 1991 

I appreciated seeing the list of feasibility studies and the matrix 
of potential restoration approaches. I have no recommendations for 
specific restoration feasibility studies, but I had some thoughts 
on the restoration matrix in relation to salmon which I'll pass on 
to you. 

When the matrix was first created, the magnitude of the pink salmon 
return to Prince William Sound in 1990 was an unknown. The matrix 
and prioritization of restoration approaches/feasibility studies 
must now be viewed in that context. The record returns to the 
Sound do not by any means preclude actual and documentable damage 
to the resource. Overall return rates are well within the 
documented marine survival range for pink salmon. Impacts from the 
spill could have occurred which reduced the aggregate production to 
some degree, and particular wild stocks to a considerable extent. 
The degree of damage may have even been compensated to some extent 
by other effects of the spill , such as removal of avian predators . 
The large catch and escapement is, however, clear evidence that 
there was no catastrophic impact on the total productivity of the 
Sound for salmon in the marine environment. Aggregate losses, if 

. any, are transient because escapements are 1 in general, adequate o r 
better. Long-term effects will be localized to particular stream 
systems or littoral areas that were directly and severely impacted 
by the spill. 

If the preceding logic is valid, the restoration alternatives 
should be considered in the context of localized impacts rather 
than general production systems. All of the approaches directed at 
increased productivity have potential application to restore 
damaged production systems. For example, Protecting Upland Habitat 
(1) is certainly a viable method to restore productivity to a 
damaged system, where additional stress on the system could prevent 
recovery. Applying the idea throughout Prince William Sound is 
appealing to those of us concerned with long-term productivity of 
the fish-producing habitat, but that is a concern that existed 
prior to the oil spill. Without large-scale, long-term losses to 
mitigate, it . seems difficult to justify as a..,..general approach. 
Alternatives n and q are examples of att~mpts to use the 
restoration process to justify action on management problems that 
were neither caused not exacerbated by the spill. Again, 
catastrophic loss of the resource may have justified action on such 
general issues. Without catastrophic damage, this type of approach 
would be inappropriate. 

Alternative j is at first read simply a bad idea. I may be 
misinterpreting the intent of the alternative, but I understand it 



to mean that depleted natural stocks would be "restored" by 
transplants from other abundant stocks. This would be counter to 
the ADFG Genetics Policy. I interpret the alternative in this way 
because there is a separate alternative referencing preservation of 
wild gene pools and local populations(h). This latter alternative, 
if it included transplants from the local population back into the 
impacted watershed (the "honest thief" technique) , would be an 
excellent approach to "jump start" depleted stocks. 

Alternative v is an interesting one. Where does damage assessment 
end and restoration begin in monitoring populations and conducting 
long-term ecological research? For many species, including pink 
salmon, the current damage assessment projects are in a real sense 
the start point for such research. Which process is responsible? 
Let me know when you figure it out! 

-.~ 
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Stan Senner ~~2~0DATE: September 28, 1990 
ReRtoration Program Manager 

2. 7 J -- :1. J.) 6 

TO: 

OSIAR Division 

TELEPHONE: 465-42!0 

FROM: D~v1d Ackley SUBJECT: Restoration 
Marine Fisheries Diometrici~n 
Division of Con~arcial Fieharies 

Suggestions 

Stan, below are soma suggestions for potential r~etor~tion 
projectB. Plea~e corttact me it you have any questions. 

Distribution and abundance of littleneck clams (Protothaca 
at.aminea) and butter clams {Saxidomue gJ.ganteus) within Prince 
William Sound (PWS) 

A current NRDA impact assessment project has collected 
data on clam& at specific site= within Prince William 
Sound and is in the process of investigatinq the 
potential etfecte of the oil spill on clam growth. 
Although necessary fo~ recstoration con5iderat1ons, 11 ttle 
is currently known about the distribution ~nd density of 
clams within PWS. This study would inventory clam 
populations acrosa various habit~t types within PWS, 
expand the impact assessment results to cl~m populations 
thoughout PWS, and identify suitable habitats for clam 
population enhancements through r~storative transplant&. 
Tho Alaska Department of Fish and Game is the lead 
agency. 

Transplent of clams from healthy habitats to areas Affected by 
the oil ~pill or cleaning etforts. 

Clam populations within PWS were damaged by the oil 
sp1ll, by beach cleanup efforts, and by removals due to 
oil spill impact assessment studies. This study will , 
trcnaplant adult clams into the ..,.•e_pill are4 from 
una!!ected loc~~iona to restore populationK to healthy 
levele throughout PWS, A transplant experiment was 
succes6fully conducted ~• part of an NRDA imp4ct 
aeaeaamant study. The Alaska Department of Fit:ih and Game 
is the lead agency. 
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Seeding of areas in PWS dffectsd by thG oil spill by juvenile 
clams grown unctor cont~ollod co~ditions. 

As~wm.i ng a de:non~t. r&l.J}. e impact. en clam populCJ.t.:.ons 1.d t.h1;; 
the path of tho oil bplll, it 16 possible that ~f!octed 
populatjons may b~ c~atored thrnugh a w~&ding p=oject. 
Under this study, clams would be tfikcn from healthy areae 
and spe1wned ~nder controlled ~aboratory conc!.tt.!.ona. Clams 
grown to the j~venile stage under controllsd conditions 
would be introduced into ~ubst.rate which hod bGHn ha~vily 
lmpe1ctcd by oil or by cleanlllg et!orts. The t.tdvantoges of 
spc5vm.!.ng and rellrinq clams to a juvcni 1+, &t.age .!.n n 
controlled environment are twofold. First, adult cloms 
can bu induced to Bpr..twn sc:::voral times c:.:ring a growing 
season, and second, survivaJ of the larv61 st6ge is 
grca~ly enhanced unde~ protected conditions. The Ala3ka 
nepartmant of F15h ~nd Game is th~ lead ~gency. 

Investigation of juvenile spot shrirr.p {P~ndalue plBtyc,eros) 
abundance and habitat. 

An NRDA impact liSSe5:::ment study has samplGci adult spot 
shrimp hBbltat 1n orde~ to determine the possible impacts 
of the PWS oil spil! on the adult spot shrimp population. 
Although adult. :!pot ehrimp inhabit deep wa ter.s, it 1 s 
b~l1eved that juvenile &hrimp inhabit shallower water~ 
likeh• to htive bw""n irupact(gd by the 15pill. Little 1;3 
known about tho abundance, r.uraery areas or vert 1 cal 
dlBtribution of juvenile (under 30 mm} spot shrimp. This 
.study would sampla pctontial nuroery areas and depth 
strata for juvenile shrimp and provide information about 
ar~a~ which should be protected or enhanced to 
rehabili tlite shrimp stocks which are alr~udy ot low 
levels due in part to co~merciYl exploitation. The Al~ska 
Department of Fish ~nd Geme ie the lead aggncy. 

Inve~tigation of r.eef habitat distribution within PWS clnd 
estimation of associated specie~. 

RGE!! structures compr igQ an important hubi t~ t to mdny 
epecje~, includjng rockfish, tmd prpvide a protective 
crea for t.he juvenile ~tllgP-6 of ~evBral specie~. Because 
this habitat is nocessary to m~ny species, it ie 
important to determ!ne whethQr habitat dVailability is a 
limiting f~ctor in species div~rHity and abundance. Thio 
study would determine the oxtent of roof hubltet within 
PWS, calalog the a:~ pee ice p:r.esant dt a rBpresontlltl v~ 
Ramplc of r~~f siteB, ana d~term1ne areas of PWS 
cteficj~nt in r6e! ~tructuree. The Alaska D&partmcnL of 
Fish and GQm~ ia the lend agoncy. 



.................. 

Coloniz~tion of art1ficiol r~effi ty vQriou6 species within 
PWS. 

Reef s t.:ructures comprise 2.n 1:-t,pnttlillt: habi te::. to ml:lny 
spec:ies, .1ncludlng .:rockfish, a.nd provide a prvtectivB 
area for the juvenile st~gee of Stveral spec~.'1R. An 
ir.crease in the ~veilability of thiB ha.bit~t typa ~ay 
lead t.o 11 fillbsogu~nt increae~ 1n lls:Jociated apBciefl and 
further enha.nc~ commerclo! and sport fishing 
opportun.!. t.ltiti w.l thin PHS. Tht.s study would 1 ntroduce 
t1rti f icial reef atruc.:tures into sel t?Cted ar6as "''i th ir: PWS 
and rnoni tor colon.izction rti'tG, opoc.ies di ve:cs1 ty and 
e£f~ctiv~ness of materidl uae and placement. The Ala5ka 
Department of Fish and Game is th~ let1c agency. 

cc: Gordon Kruse 
Chuck Meacham 
John Hilsinger 

. ·- -·--- -· --
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DATE: 

MEMORANDUl1 F'OR: 

FROM: 

SUBJECT: 

0830-0900 

0900-1000 

1000-1015 

1015-1030 

1030-1100 

1100-1200 

1200-1300 

1300-1500 

UNITED STATES D£PARTMENT OF COMMERCE 
NstionaJ Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
Office of Oil Spill Damage 
Assessment and Restoration 
P.O. Box 210029 
Auks Bay, Alaska 99821 

October 24, 1990 

Distribution 

Br~ss 
J't?!ft)rand 
Agenda for Restoration Wo:r:·k Session-F.ish and 
Shellfish, October 26, 1990 

AGENDA 

ACTIVITY RESPONSIBILITY 

Introductions and opening remarks, Ross/Group 
purpose and scope of meeting, de-
liverables 

Brief overview of injuryfexpo~ure Meacham/ 
t.v !: ;i.._.l•/ .-.1 • ..,)_)_£ .,i.ol.; .._ c:;;.;:ovu.L .._.~b Od.L' U~L· / 

Break 

Review of 1990 restoration-feasibil­
project-"Distribution of Forage Fish 
in Relation to Marine Manlmals and 
Birds" 

Review of factors to be considered 
in proposing restoration-feasibility 
and restoration projects 

Others 

Irons 

Strand 

Presentation/discussion of candidate Ross 
1991 restoration-feasibility projects<, 

USFWS 
ADF&G 
NOAA 

Lunch 

Presentation/discussion of candidate 
t . . t (1) 1991 res orat~on proJec s 

USFWS 
ADF&G 
NOAA 

Strand 



OCT 24 '90 16:4] OOSDAR 

1500-1600 

1600 

summary and assignments to write or 
modify submitted project descript­
ions 

Adjourn 

Rossj 
strand 

(1) Participants are encouraged to bring to the meeting 20 copies 
of a 1-page abstract of propo$Qd-rQstoration-feasibility or 
restoration projects they intend to discuss. 
abstract of 

-


