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ROCKFISH

(underutilized and overpriced)

by

Terry Elwell
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School of Oceanography
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Table 1. Common and scientific names of

rockfish found off Oregon

Common name	 Scientific name

Black rockfish	 Sebastes melanops 

Blue rockfish	 S. mystinus 

Bocaccio	 S. paucispinis 

Canary rockfish	 S. pinniger 

Chilipepper	 S. goodei 

China rockfish	 S. nebulosus 

Copper rockfish	 S. caurinus 

Cowcod rockfish	 S. levis 

Darkblotched rockfish	 S. crameri 

Flag rockfish	 S. rubrivinctus 

Longspine thornyhead	 S. altivelis 

Olive rockfish	 S. serranoides 

Pacific ocean perch 	 S. alutus 

Quillback rockfish 	 S. maliger

Redstripe rockfish	 S. proriger 

Rosy rockfish	 S. aleutianus 

Rougheye rockfish	 S. rosaceus 

Sharpchin rockfish	 S. zacentrus 

Shortbelly rockfish	 S. jordani 

Shortspine thornyhead 	 S. alascanus 

Silvergray rockfish	 S. brevispinis 

Splitnose rockfish	 S. diplooroa 

Stripetail rockfish	 S. saxicola 

Tiger rockfish	 S. miniatus 

Vermillion rockfish 	 S. nigrocinctus 

Widow rockfish	 S. entomelas 

Yellowmouth rockfish 	 S. reedi 

Yellowtail rockfish	 S. flavidus 
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Life History 

Although 57 varieties of scorpaenids (family Scorpaenidae) exist off the coast

of western North America, there is a dearth of knowledge pertaining to the species.

Wales (1952) published a partial life history of the blue- rockfish, Sebastodes mys-

tinus, and Westrheim (1958), and Alverson and Westrheim (1961) published data on

the biology of the Pacific ocean perch, S. alutus.

Pacific rockfish, genus Sebastodes, are ovoviviparous (fertilization and embry-

onic development take place internally). When the embryonic development is complete,

the female releases the eggs and the stimulus resulting from exposure to sea water

activates the larvae (Morris, 1956). In most species, the partially developed ovaries

are yellow, but may be light gray in a few forms. With the approach of hatching,

the ovaries become dusky or dark gray due to melanophores in the embryos. The dis-

tribution of melanophores in the emergent bocaccio, chilipepper, stripetail, and

shortbelly rockfish larvae were illustrated by Morris (1956). Upon hatching, the

mean standard length of the larvae of these four species was 3.7 to 5.4

In Sebastodes, "spawning season" denotes the period when the developed eggs

are shed. This is in the winter, from about mid-November to mid-March, for bocaccio,

chilipepper, yellowtail rockfish, canary rockfish, vermilion rockfish, stripetail

rockfish, and shortbelly rockfish. Splitnose rockfish spawn mainly in the spring

from about February through July (Phillips, 1969).

Ahlstrom (1958) and Alhstrom and Kramer (1957) reported that during 1950-56,

rockfish larvae were taken throughout the year, and up to 300 miles from shore, in

routine plankton tows off the California coast. Obviously some rockfishes spawn

during other months of the year. This is not surprising when the range of their

distribution is considered. The adults of some species are found only around rocky

shores and rarely as deep as 30 fathoms, whereas offshore other species are found

to depths of 300 fathoms!
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During their annual spawning, most of the rockfish species will produce between

.1 and 2.5 million eggs. Although the general trend is for an increased number of

eggs in successively larger fish, the largest fish does not always bear the greatest

number of eggs (Phillips 1968).

In general, the largest fish of a particular species tends to ripen and spawn

earlier than do subordinate sizes.

Adult splitnose rockfish, stripetail rockfish, and shortbelly rockfish feed

almost exclusively on macroplanktonic organisms, primarily euphasiids. Such rock-

fishes as chilipepper, yellowtail, canary, vermilion and dark-blotched, feed on

euphausiids and other macroplankton at times, but usually they prey upon smaller

fishes. The widow rockfish is primarily a macroplankton feeder, with hyperiid

amphipods dominating their diet, but small fish are also eaten at times. Bocaccio

feed primarily on other fishes, even as juveniles (Phillips 1964).

Table 2 gives life history characteristics of principal groundfish species

off Oregon.
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TABLE #2*

ROCKFISH

POP Shortbelly
Shortspine
Thornyhead Silvergray Splitnose Stripetail

Bottom depths of common occurrence (fm) 50-250 50-150 150-833 50-150 100-250 50-150

Spawning period Feb-Mar Jan-Apr Mar-May Jun Feb-July Nov-Mar

Maximum age (years) 30 12 30+ 29 29 17

Average age at maturity, female 10 3 13 5-12 4

Average size (cm) at maturity, female 34 17 45 21-27 17

Annual rate of natural mortality (1-e -M ) 0.10 0.26
a

0.10a 0.10a 0.15
a

Growth completion rate (K), female 0.09 0.28 0.04 0.10 0.15
b

Fecundity at average size at maturity 30,000 6,000 14,000+ 15,000

Literature cited 35 39,66,93 2,86,116 39,116,

119

39,93,

116,119

39,93,116

Vermilion Widow Yellowtail

Bottom depths of common occurrence (fm) 10-110 30-175 40-120

Spawning period Nov-Mar Nov-Mar

Maximum age (years) 22 29 23

Average age at maturity, female 6 4 11

Average size (cm) at maturity, female 33 32-38 45

Annual rate of natural mortality (1-e -M ) 0.10a 0.20a 0.18
a

Growth completion rate (K), female 0.10
b

0.21 0.20

Fecundity at average size at maturity 63,000 55,000 490,000

Literature cited 93 39,93,116,

119

39,40,93,

119

*Pacific Fishery Management Council



TABLE #2* (continued)

ROCKFISH

Bocaccio Canary Chilipepper Darkblotched
Bottom depths of common occurrence (fm)	 40-120 50-120 60-160 50-250
Spawning period	 Nov-Mar Nov-Mar Nov-Mar Nov-Mar
Maximum age (years)	 30 26 16 30
Average age at maturity, female 	 4-6 14 6 11
Average size (cm) at maturity, female 	 41-48 49 37 37
Annual rate of natural mortality (1-s -M

 )	
a0.18 0 .18a 0.18a 0.10a

Growth completion rate (K), female 	 0.11b 0.15 0.18 0.09
Fecundity at average size at maturity 	 280,000 820,000 70,000 45,000
Literature cited	 39,40,

93,120

39,40

93,119

39,40,93,

120

39,93,116,

119a
bEstimated from consideration of life history characteristics.
Sexes combined.

*Pacific Fishery Management Council

'Er



History of the Fishery 

As early as 1875, Pacific coast market landings included various forms of rock-

fish. Trawling began on the Pacific Coast in 1870 (Scofield, 1948), when the paran-

zella net, or two-boat trawl, was introduced in the San Francisco Bay fishery and was

towed by lateen-sail vessels.

During the 1880's, steam-powered vessels began replacing sailing vessels. By

1888, paranzella gear was fished exclusively by paired steam trawlers. The catch of

rockfish in California in 1900 totaled between 1 and 2 million pounds. In 1906, San

Francisco Bay was closed to trawling because of decreasing fish stocks. In Oregon,

the beam trawl was the first type of gear used to exploit rockfish. The otter trawl

was introduced as early as 1908 but was not used on a regular basis until 1926, when

two vessels began to fish the Puget Sound. Prior to 1944, the vast majority of rock-

fish were caught on longlines. Only about five percent of the landings were by the

paranzella and otter trawl vessels (Clark, 1935). In 1943, the "balloon" trawl was

introduced and by 1944 had pre-empted all efforts by longliners (Scofield 1948).

Foreign exploitation of rockfish began off the coast of Oregon about 1962 when

Japanese and Soviet exploratory vessels appeared as an extension of their newly devel-

oped Gulf of Alaska trawl fishery. Hit particularly hard was the Pacific Ocean perch.

(Sebastes alutas). The catch of POP peaked in 1968 at approximately 8,000 metric tons

and then nose-dived to a few hundred metric tons.

By 1978 the supply of fresh fish along the Pacific Coast was dominated by the many

species of rockfish, which in total amounted to 17 million pounds, or 47% of the total

amount of bottomfish sold through fresh market channels (Pacific Fishing January 1980).

Products 

Currently the Pacific Coast bottomfish industry produces fillets and dressed

fish for the fresh fish market - primarily sit-down restaurants, retail fish markets,

and fresh meat counters in supermarkets. When supplies are high or if market shortages

are predicted, what was intended to be a fresh product may be frozen and held in storage.

At the retail level rockfish competes with red meat and poultry for the consumer's

dollar. Fresh fish produced by Pacific Coast fishermen also competes with Canadian

and Mexican fresh fish, as well as with frozen fillets and fish portions mainly imported

from North Atlantic countries.

Until recently, it was common for processors and wholesalers to aggregate all species

of rockfish under the rubric "red snapper". In 1979, the Oregon legislative assembly
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OREGON LEGISLATIVE ASSEMBLY-1979 Regular Session

Enrolled

House Bill 3116
Sponsored by COMMITTEE ON TRADE AND ECONOMIC DEVELOPMENT

45!
CHAPTER	

AN ACT

Relating to the marketing of fish.

Be It Enacted by the People of the State of Oregon:

SECTION 1. Section 2 of this Act is added to and made a part of ORS chapter 506.
SECTION 2. In order to obtain uniform names to be used for the marketing of fish:
(1) The common names Pacific red snapper, Pacific snapper, Oregon red snapper, Oregon

snapper, red snapper and snapper may be used as alternate names for the purpose of marketing the
following fish:

(a) Widow rockfish (Sebastes entomelas).
(b) Yellowtail rockfish (Sebastes flavidus).
(c) Chilipepper (Sebastes goodei).
(d) Cowcod (Sebastes levis).
(e) Black rockfish (Sebastes melanops).
(f) Vermilion rockfish (Sebastes miniatus).
(g) Speckled rockfish (Sebastes ovalis).
(h) Bocaccio (Sebastes paucispinnis).
(i) Canary rockfish (Sebastes pinniger).
(j) Yelloweye rockfish (Sebastes ruberrimus).
(k) Bank rockfish (Sebastes rufus).
(L) Olive rockfish (Sebastes serranoides).
(2) The common names butterfish and black cod may be used as alternate names for purposes of

marketing sablefish (Anoplopoma fimbria).
(3) The common names Pacific ocean shrimp, Pacific shrimp, pink shrimp and Oregon shrimp

may be used as alternate names for the purpose of marketing Pandalus jordani (shrimp).
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dealt with the issue in HB 3116 (see copy).

There are some thriving enclaves of rockfish demand such as California's San

Joaquin Valley where immigrant housewives buy from Portuguese truck retailers who

bring vermillion rockcod (Sebastes miniatus) to their door, scaling, gutting, and

dressing fish to order on the front steps (Pacific Fishing, January 1980).

Recent conversations with the representative of a major Japanese trading

company indicated that there was a nascent market for some species of rockfish pro-
vided they are headed and gutted and quick frozen aboard the harvesting vessel.

The contact indicated that Japanese housewives like the animal headed behind the

gill arch and eviscerated through this opening thereby eliminating the need to slit

the body cavity lengthwise (Mr. Takahashi - C. ITOH, Los Angeles).

Market research has shown that there may be a small Japanese market for good

quality whole frozen fish and perhaps a very large market for use as a raw product

for surimi, a traditional Japanese processed fish product (Kato, 1979).

Another product that could be developed from rockfish is a salted fish product

currently in demand in Caribbean markets. The fish is salted, layered and shipped

in large casks. Currently, the only source of such a product is a small firm in

Waterford, Nova Scotia (National Fisherman, January 1980).

Economics of the Industry 

Ninety percent of all whitefish fillets sold in the United States are imported.

The U. S. imported about 780 million pounds in 1978 and exceeded this figure in 1979.

Foreign fishermen caught three billion pounds of whitefish to supply that 780 million

pounds of fillets to the U.S. market. U.S. fishermen caught only about 600 million

pounds in 1978 for the same market. The value of whitefish imports has reached 700

million or about $.90 per pound for raw, natural fillets. At this price American

producers have been unable to compete, foreign processors and distributors are able

to deliver filleted, frozen, packaged fillets to U. S. ports at a price fairly

equivalent to the fresh fish raw material cost of a domestically harvested fillet

before processing, packaging, or distributing (Pacific Fishing, February 1980).

Just why American producers of rockfish fillets are not competitive requires

some close market scrutiny. Retail prices of fisheries products in the United States

have exploded in the past six years', jumping 115 percent. That compares to a 51 per-

cent increase in meat prices and a 24 percent rise in poultry prices (see NMFS graph).

A check of prices during December showed that bottom fish was not a low-priced source

of protein. At the bottom of the price ladder were whole chickens ($.89 per pound),

drumsticks ($1.39), pork loin chops ($1.59), and extra lean ground beef ($1.89). At

the middle of the price range: rockfish fillets at $2.20 and a sirloin tip roast at

$2.99. On the top, T-bone steak at $4.09 (Pacific Fishinq, January 1980).
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The inevitable question then arises, why rockfish are not competitive in any form

to the domestic or export market. Part of the answer lies in the fact that rockfish

have risen in price (to the consumer) commensurately with those seafoods that manifest

a high 'perceived value' to the consumer. The problem lies in the fact that demand

elasticity for rockfish is not as strong as that for shrimp, crab, or salmon.

Another segment of the problem lies in 'economies of scale'. The processing

infrastructure for rockfish is very marginal at best. Processing rockfish involves

the following operations:

Unloading fish from vessels ---- temporary
storage prior to filleting ---- washing
in rotary washer ---- distributing fish

to filleters ---- filleting ---- weighing----
packaging (Chong 1978).

Chong further suggests that much could be done to enhance the processing tech

nology for rockfish. In interviews with seafood processors it is readily appearent

that they would prefer not to handle rockfish at all (Chong 1978).

Not only do the processors not care for handling rockfish, that same attitude

is reflected by some commercial fishermen who often will allow the fish to be exposed

to conditions to which they would never dream of exposing salmon (personal interviews

with commercial fishermen).

This relegation of rockfish as an 'incidental' catch, something to be contended

with as opposed to an aggressive marketing strategy, has left the fishery artificially

overpriced on the retail end and conversely underpriced to the fishermen. Table 3

shows the disparity between prices for various protein sources.

Table 3. Comparison of market spread between food from the sea and land-based food
producing activities.

Price	 Consumer	 Percent
Type	 Received	 Pays	 Spread	 Yield	 Spread

Hog farmer	 $0.41	 $1.02 $0.61 71% 149%
Cattle feeder	 $0.35	 $1.31 $0.96 45% 274%
Crab fisher	 $0.60	 $4.29 $3.69 24% 615%
Dragger	 $0.12	 $2.39 $2.27 26% 1892%

Source:	 F. J. Smith, Unpublished Research, 1975.
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Table 4. Ex-vessel prices of fish and shellfish (1,000
pounds) 1976.

Procurement Price
Species	 (Ex-vessel price)

Dover sole	 $ 168.00

Petrale sole	 290.00

Sand sole	 270.00

English sole	 250.00

Rock sole	 230.00

Rex sole	 220.00

Flounder	 135.00

Sand dab	 230.00

Ling cod	 160.00

Pacific cod	 150.00

Black cod	 137.00

Rock fish	 155.00

Pacific Ocean perch 	 155.00

Shrimp	 230.00

Dungeness crab	 550.00

King crab	 2,900.00

Snow crab	 1,300.00

Chinook salmon	 1,530.00

Coho salmon	 1,250.00

Source: Fishermen's Marketing Association, Eureka, California
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Table 5.	 Wholesale prices of fish and shellfish (1,000 pounds)
1976.

Product Form Prices*

Dover sole fillet $1,300.00

Petrale sole fillet 1,750.00

Sand sole fillet 1,550.00

English sole fillet 1,370.00

Rock sole fillet 1,650.00

Rex sole	 (dressed) 1,170.00

Flounder fillet 1,250.00

Sand dab fillet 1,170.00

Ling cod fillet 1,000.00

Pacific cod fillet 1,000.00

Black cod fillet 790.00

Rock fish fillet 850.00

Pacific Ocean perch fillet 800.00

Shrimp meat 2,200.00

Whole Dungeness crab 850.00

Dungeness crab meat 3,560.00

King crab meat 3,500.00

Snow crab meat 3,500.00

Dressed Chinook salmon 2,980.00

Dressed Coho salmon 2,290.00

*Wholesale price, F.O.B. plant.

Source: Interviews with seafood processors, and National
Marine Fisheries Service unpublished data.
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Both frozen and fresh rockfish fillets could be produced as a profitable item

for the fishermen and an excellent buy for the consumer. A cooperative effort along

the lines of Foster Farms poultry in Livingston, California could be the answer.

An aggressive ad campaign along the lines of those created by the Oregon Trawl Com-

mission coupled with'non-compromising' quality control and directed by an innovative

marketing program would breathe new life into this bottomfish industry. Fresh (max-

imum of two-day-old) rockfish fillets vacuum-packed in 15-ounce trays adorned with

colorful recipe booklets could add a whole new horizon to the mundane manner in

which the species are now offered. The institutional trade already views rockfish

(red snapper) as a gourmet item. The household cook only needs exposure and strict

quality control assurance.
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Table	 Present handling of rockfish from the fishermen
to the consumer in Oregon.

GROUP % MARKUP	 TREATMENT 

Fishermen	 Some cleaning, some
placed on ice.

$. 2i/lb
V •

Processors —447.6% Cleaning and filleting.

15/1b

Primary —30.0% Placed on ice.Retailers

$1 . 50/1b

Secondary
Retailers $1 . 98/lb . —62.0% Placed on ice.

$2.43/lb.

Consumer Consumer

Net , markup = 10',7 % (Cash value increase of 11.6 times
from the fishermen to the consumer).



PRIMARY PRICE	 PRICE CHARGED TO:
RETAILERS "PAID TO

PROCESSOR

ONDITION WERE RECEIVED
N FROM

ECEIVED

Fitts
Market
Seafood-
Poultry

Fillets
on
ice.

New Eng Fish Comm.
AK Processors
Ocean Fresh Seafoods

$1.15/lb. $1.50/1b. $1.98/lb.

3 days 10-20 %.

Used when _.0
received

Table 7. Data collected from reta.il outlets in Oregon in 1979.

WHERE RECEIVED FROM
SECONDARY I PRICE/LB.  KEEN
RETAIIERS**WHOLE RETAIL DISCARED

SALE

Seaboys
Market ,S100

$2.37

2.38

2.39 10 days

$2.59 1 --

Fitts Market
Seafood-Poultry
216 Commercial St. NE.
Salem, OR 97301
Phone: 364-6705

Head Company in
Portland (Address not
known) Phone: 235-8844

Portland

Fitts Market - Salem

Pacific Seafoods
1792 Centennial Blvd.
Clackamas, OR 97015 .

Fitts Market - Salem

$1.50

$1.55

Fred
Myers

Albertsons

Foodliner

College
Inn

*Only responce from questionnaires sent out.

**Data collected only in Corvallis area. Only retailers who
gave information are listed.

DISCARDED
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Table Proposed handling of rockfish according to a
cooperative plan from the fisherman to the consumer
in Oregon.

GROUP	 SALES
PRICE

% MARKUP TREATMENT

Fishermen

Processors 

Retailers 

Consumer 

	

050/1b.*	

$ 1.00/lb:=1:

	

% 1.45/110:	

1 00%

45%

Filleted, remains ground
and consolidate into
fish sticks, some frozen,
others placed on ice.

Placed on ice.

Cleaning, put on ice.

Net % markup = 190
the fishermen to the

*Figures contingent. upon

(Cash value increase of 2.9 times from
consumer).

a 15% incase in recovery (e.g. mincing, etc.).
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DESCRIPTION OF THE FISHERY

Geographic Location & Biomass 

Biomass estimates for the dominant rockfish species are shown in Table 9.

In addition to the species shown, several additional species make up a major portion

of the biomass in certain areas. Widow rockfish (brownies), redstripe rockfish,

and bocaccio make up a significant portion of the biomass in the Cape Flattery-

Cape Blanco region (Vancouver and Columbia INPFC areas), and are most evident in

the 50-99 fathom zone. A substantial portion of the widow rockfish stock exists

in midwater so that biomass estimates in table 9 are probably substantially below

the actual biomass. Darkblotched and sharpchin rockfish contribute significantly

to the rockfish biomass in the 100-200 fathom zone in the Cape Flattery - Cape Blanco

region, particularly in the Columbia area.

Shortspine thornyheads are known to extend out to about 500 fathoms (Alton,

1972) in significant quantities, and the region surveyed in 1977 covered only the

shallowest portions of their bathymetric range. The biomass estimates in Table 9

substantially underestimate their local biomass as a result. Catch rates for the

50-250 fathom survey area was highest in the Cape Flattery-Cape Blanco region,

although the largest commercial landings of this species (Fraidenburg et. al., 1977)

occur in the Eureka area.

The schooling behavior of these species must also be considered when examining

the Fishery, since the ability of commercial fisheries to 'target' on a given species

is partially dependent on this behaviour. Most rockfish form dense, tightly clustered

aggregations that can be detected by echo sounding.
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Table 9 -- Estimated demersal biomass (B) of key rockfish species in the 50-250 fm
depth zone, as determined from 1977 rockfish survey date.*

B
(MT)

90% Confidence Limits
Lower Upper

S. Vancouver Area -9-1

Pacific ocean persh 7,730 0 16,370
Canary 19,940 0 53,350
Yellowtail 11,480 140 22,820
Silvergrey 3,100 0 7,860
Bocaccio 1,620 0 4,080
Darkblotched 190 50 330
Splitnose 640 10 1,280
Rougheye 270 120 410
Widow b/ 3,040 0 7,050
Sharpchin 590 200 980
Redstripe 2,050 0 4,120
Shortspine thornyhead c/ 290 210 370

50,940

Columbia Area

Pacific ocean perch 7,100 4,300 9,910
Canary 6,290 3,080 9,510
Yellowtail 11,950 3,370 20,540
Silvergrey 550 0 2,460
Bocaccio 920 370 1,470
Darkblotched 2,100 1,530 2,670
Splitnose 1,180 790 1,560
Rougheye 820 550 1,100
Widow b/ 330 180 490
Sharpchin 2,180 850 3,520
Redstripe 3,720 0 7,940
Shortspine thornyhead c/ 2,020 1,650 2,390

39,160

Eureka Area

Pacific ocean perch 220 80 360
Canary 490 0 1,280
Yellowtail 640 0 1,370
Bocaccio 40 10 70
Chilipepper 110 0 280
Darkblotched 540 290 780
Splitnose 530 100 950
Stripetail 670 0 1,570
Shortspine thornyhead c/ 140 30 240

3,380

*Source - NMFS Trawel Survey 1977
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Table 10. Catch per unit effort (kg/km) obtained in the
50-260 fm. zone during the 1977 rockfish survey
by depth zone (fms.) Quantities less than 0.1
kg/km are not shown (Gunderson and Sample, 1979).

Principal species of
commercial importance

COLUMBIA AREA
All
depths
combined50-99 100-149 150-199 200-260

Pacific ocean perch 1.5 26.5 16.6 3.1 9.6

Yellowtail* 15.4 2.2 0.2 7.5

Canary 9.9 2.8 0.2 5.2

Sharpchin 1.1 10.0 1.2 2.9

Redstripe 5.3 1.0 2.6

Shortspine thornyhead 0.9 2.7 5.5 3.0 2.3

Darkblotched 1.0 4.5 3.4 1.3 2.2

Splitnose 0.1 3.1 3.8 0.6 1.4

Rougheye 0.2 0.2 1.7 3.5 1.0

Bocaccio 0.9 1.9 0.1 0.9

Silvergray 0.1 2.1 0.5

Widow* 0.2 0.8 0.3 0.3

Stripetail 0.2 0.5 0.2

All rockfish combine 39.0 61.2 36.0 13.1 38.9

*Significant quantities of this species were found in midwater.
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Gear and Regulations 

Table 11 depicts the average physical characteristics of an Oregon trawl ves-

sel. Trawling is the primary mode of commercially harvesting rockfish. Many

vessels in this fishery are over 25 years of age and previously designed as com-

bination vessels (Pacific Fishery Management Council).

Table 11. Oregon trawl vessel characteristics.

Number of vessels	 79
1

Average Gross Tonnage	 42*
Average H.P.	 228*
Average L.O.A.	 18.6 (61 ft)
Range in L.O.A.

<5m (15 ft)
5-9m (15-30 ft)
	

0
9-14m (31-45 ft)
	

4
14-18m (46-60 ft)
	

39
>18m (>60ft)
	

30
Average Capacity 	 15 mt (33,065 lbs)
Range in Capacity	 <1-51 mt (275 lbs - 113, 123 lbs)

*Averages based on 70-74 vessels for which data were available.
1
1977. Includes 29 vessels that also participated in the shrimp

fishery.
2
Includes most vessels that landed groundfish. Does not include

shrimp vessles that landed incidental groundfish.

Gear 

Rockfish species in Oregon are found to occur in catches from the following

gear types: trammel net, midwater trawl, shallow bottom trawl (0-250 fathoms),

deep bottom trawl (250-700 fathoms), commercial hook and line, recreational hook

and line, and others. In the Columbia and Eureka areas in 1978, trawl catches

dominated the rockfish harvest with approximately 86% of the total, followed by

other commercial catches with 11.6%, and recreational catches with 2.4% (Pacific

Fishery Management Council, 1979). Each gear type is described below by a partic-

ular depth, by the target species, and the result of the use of this type. The

primary rockfish captured by such gear types are shown in Table 12.

Trammel Net. The trammel net is used primarily in California and occasionally

in Oregon at depths to 80 fathoms. The target species generally is California

halibut; however, rockfish species that occur in this depth interval are

also caught. Due to the fact that this method occurs mostly in California, its

effect on the fisheries in Oregon is relatively insignificant. More research would

have to be conducted into this method in order to determine how important it could

become.
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Shallow Bottom Trawl (0-250 fathoms).

As the name implies, this gear type is used to harvest from the ocean floor

at depths up to 250 fathoms. Shallow and deep bottom trawlers are the most impor-

tant Oregon commercial rockfish harvesters at the present. The shallow trawlers

are generally limited by their small size and winch strengths. Their fishing trips
	 •

usually last only a day or two. A large number of species are caught; therefore,

it is difficult to direct the catches to just certain species. Species that are

not' marketed are thrown overboard. Amounts of species that are marketable and

exceed processor limits are also rejected.

Deep Bottom Trawl (250-700) fathoms).

Deep bottom trawlers are larger than shallow trawlers and have greater winch

strengths. They may fish both shallow and deep, depending upon the market, the

weather, or social considerations. In the deep water, this method is directed

toward Dover sole with other species being caught incidently. The shortspine

thornyhead is the only rockfish of notable importance. Because of the great depth

and long hauls, large quantities of fish are damaged, some being thrown overboard.

Like the shallow bottom trawl, problems also occur with debris.

Midwater Trawl.

Midwater trawling, also called pelagic midwater trawling or hydrocoustic/mid-

water trawl is conducted by either one or two (pair trawling) vessels at varying

depths between the surface and the bottom. This method is fairly common along

Oregon and seems to have good commercial potential for widow rockfish, yellowtail

rockfish, and short-belly rockfish. By this method, large incidental catches of

other species can be greatly avoided. The amount of damage done to the fish from

hauling in the net is lower than deep water trawling where the water pressure is

greater and net drag time is longer. Very little debris gets caught in the pelagic

net. The vessel size is similar to that of deep bottom trawlers as are the trip

lengths.

Commercial Hook and Line.

This gear type is subdivided into trolling gear, fishing poles, conventional

longlines, and "Portuguese" longlines. Ten or more hooks may be used along with

downriggers and, in some cases, jigs. Commercial hook-and-line caught fish are

mostly rockfish and lingcod. Very little damage is done to fish by this catch

method and fish are sold at much higher prices than trawl caught species.
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Table 12. Major rockfish harvested by gear types utilized off Oregon (Pacific
Fishery Management Council, 1979).

Rockfish species 1

E
a)

m
E
w

c) ,-1

•

m
4-4

o
0
r.- r-q

$.4
a)
,-)
ea	 ,--1

Hook
and
line

ic

E Ln 3 i 3 o
m C \I	 0 0 ct ^0 0 0I	 }-4 u'l 0 W 4.)

E-4 0 E-4 CV E—i Z E--1 (-)	 P4 0

Black X X X X

Blue X X X X

Bocaccio X X X X X X

Canary X X X X X

Chilipepper X X X X X X

Cowcod X X X X

Darkblotched X

Olive X X X X

Pacific ocean perch X X X

Shortbelly X X

Shortspine thornyhead X

Silvergray X

Splitnose X

Stripetail X

Vermilion X X X X X

Widow X X X X X

Yellowtail X X X X X

*Sport only.

In the past few years a number of commercial bottom fishermen have turned to the
use of electronic jigging devices. These machines have two major benefits:
(1) they are non-labor intensive, (2) they do not require bait. Table 13 compares
the performance of various harvesting modalities to the jigging machine.
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(TABLE 13)
GEAR TYPE POUNDS LBS/DAY $/DAYOCTOPUS
Longline 179 1.60 .79
Trawl 0 0 0
Pots 605 15.13 7.56
Gillnet 4 .06 .03
Jig 0 0 0
Total 788 2.76

SOLE
Longline 0 0 0
Trawl 343 19.06 .40
Pots 0 0 0
Gillnet 242 3.36 .10
Jig 0 0 0
Total 585 2.05

ROCKFISH
Longline 631 5.63 1.67
Trawl 0 0 0
Pots 52 1.30 1.23
Gillnet 220 3.06 .92

*Jig 2,990 67.67 10.74

Total 3,813 183.38

RED SNAPPER
Longline 47,327 131.95
Trawl 0 422.56 0
Pots 260 0 2.00
Gillnet 295 6.50 1.23

*Jig 754 4.10 5.36
Total 48,636 170.65

TURBOT
Longline 0 0
Trawl 0 0 0
Pots 0 0 0
Gillnet 777 10.79 .22
Jig 0 0 0

Total 777 2.73 .22

GREY COD
Longline 3,386 30.23 6.04
Trawl 0 0 0
Pots 35 .88 .17
Gillnet 266 3.70 .74
Jig 0 0 0
Total 3,687 12.94

LING COD
Longline 1,006 8.98 2.46
Trawl 0 0 0
Pots 25 .63 .014
Gillnet 167 2.32 1.29
Jig 350 8.19 1.98

Total 1,548 5.43

*Source - National Fisherman, February 1980 - From a project funded by the State
of Alaska through the Governor's Bottomfish Coordinator's Office headed by Jim
Edenso (September 1979).	 27



199 fathoms
1— PM fathoms

r)() Watt

Technical Data
Maximum fishing depth:
Depth of jigging or paused hauling.

(Power) consumption
(Mum', operation

JOHN LECKIE LTD. has been appointed the sole North American distributor for the
ATLANTER ELECTRONIC JIGGING MACHINE. It is one of the most exciting new pieces
of commercial fishing equipment ever introduced. Ideally suited for catching cod. pollock.
haddock. and other species.

Technical Information:
The Atlanter Electronic Fishing Machine is revolutioniz-
ing the commercial fishing industry The equipment is
automatic. highly effective. has been extensively field-
tested. and saves a tremendous amount of expensive
labor.

Control-Panel Description
Depth Programmer
Variable depth programming to 199 fathoms maximum
Jigging and paused hauling
Any desired depth. variable from 1— 199 fathoms. vari-
able and controlled strokes.
Zero-set and start button
Digital readout
Shows fathoms of line depth. depth at which fish are
striking. and "lock-in" memory of strike depth.
Alarm reset button
Alarm is actuated by strike of fish
Manual start button

.F,..	 ..d	 recall

The unit is robust. durable. yet compact. and constructed
in minute detail with typical Swedish ingenuity and
craftsmanship Boats equipped with these units have a
decided advantage and offer. astonishing results at a
relatively low investment.

The electronic "brain" itself is water-proof and contained
within a sturdy enclosure. cast of "ALM g 3". the fabu-
lous lightweight alloy which is totally insensitive to any
type of corrosion. Nuts and bolts are constructed of acid-
proof. stainless steel.

The reel, as well as the reel mechanism itself. have been
painstakingly developed to virtually guarantee even line
distribution over the whole breadth of the reel. thus
eliminating buildup, tangling. and fouling of line

The unit is mounted on a pole of stainless material. may
he raised and lowered at will. and is supported by a
robust. nearly indestructible base of cast lightweight
alloy. Setup or take-down of unit is simple. and achieved
quickly in just a few minutes. allowing storage of units
below deck when not in use.

The outstanding. and especially attractive feature of the
unit is its ingeniously constructed memory hank. which
completely and automatically assumes the jigging func-
tion at any preset depth within its range. shows (and
remembers for repeats). at which depth the fish are strik •
trig It also alerts the operator with a distinctive and clear-
ly audible sound that fish are hooked. and on the way
up

se. ••■••■■••■•."...14 •st1111•1 'YIP ID /I



Regulations 

Table 14 Summary of the Oregon coastal regulations (as applies to rockfish) in
effect January 1, 1978 (Pacific Fishery Management Council, 1979).

Season Closure	 None

Area closure	 Trawl fishing limited to waters of the Pacific
ocean.

Legal gear defined Trawl net means a bag shaped net composed of wings,
body, intermediate and codend sections, held open
by trawl doors or a fixed beam frame. The codend
is the last 50 meshes; the intermediate section is
the next 50 meshes forward of codend.

Net restrictions	 Chafing gear may not cover more than bottom one-half
of codend.

Hog ring codend material not greater than 3/8"
diameter.

Double wall codend must have knots of each layer
coincide knot for knot full length of double layer.

Net measurements	 Between knots, over 5 meshes with 10 lbs. of tension.
Measured to nearest 1/4".

Method of measurement	 Ruler.

Logbooks	 Required.

Line gear	 Set line/long line permitted in ocean waters,
anchored or drifting.

Troll gear not permitted April 15 through April 30.

Set nets	 Not legal in ocean waters.

Traps	 Legal, escape panel not required.

Bag limits; recreational	 Not more than 15 rockfish/day.

Trip limits; commercial	 20,000 lbs. Pacific ocean perch.

License	 Commercial license required ($40).
Recreational license not required.

a
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Projections and Trends 

Marketing 

Because of the current economic problems (e.g. high interest rates, fuel

prices, etc.) the success of the rockfish fishery will be predicated on efficiency,

enhanced technology and aggressive marketing procedures. Efficiency means elimin-

ating some of the distribution channels through which the product must flow (i.e. a

co-op). The fish could be unloaded, filleted, and packaged in one location. Proper

packaging materials (e.g. polyesters, polyvinylidene chloride, aluminum laminates)

will assure a quality product preventing dehydration of the food and the diffusion

of oxygen. An appealing corporate logo readily apparent on the packaging will

assure product recognition.

Some of the technological advances include the enhancement of recovery by

deboning machines. The machine presses fish between a plastic belt and a grated

roller, to separate the skin, scales and skeleton, then spews forth minced fish

flesh about the same texture as ground beef. From that minced fish, the new product

possibilities are endless - frozen minced chowders, fried fish crispies, surrogate

crab meat for stuffing. . . .

Technological advances in harvesting techniques such as the electronic jigging

devices and new, lighter mid-water trawling nets should be investigated.

Finally, with respect to marketing procedures according to Chong:

"There is a certain degree of interaction among firms in the individual
firm, management decision-making process in the sense that aggressive 
pricing decisions are not undertaken" *1

This is of course the problem and it can only be eliminated by an organiza-

tion willing to view rockfish as a consumer item and not something to keep the

fillet line from being idle.

The consumer will continue to want healthful, wholesome food at an ever in-

creasing rate.

Weight Watchers alone has directed nine million overweight Americans to the

benefits of fish. Fish and chip houses have grown 1000 percent in the last five

years. Finally, sheer economics will dictate consumption habits as the price of

fossil fuels makes energy conversion ratios ever so important.

*1 Chong, K. C. Resource Combination and Product Mix in Oregon Seafood Processing,
Phd dissertation, Oregon State University, 1978.
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Resource Management 

As the desirability of the resource increases, so does the demand for

adequate monitoring of the animals involved. Recent investigations by Dr.

Howard Horton of the Oregon State Department of Fish and Wildlife have revealed

possible over-fishing of some species of rockfish in some areas. If some of the

yelloweye rockfish, black rockfish, China rockfish, and blue rockfish investigated

have 'sedentary' behavior as opposed to 'migratory' behavior, then the possibility

for 'overfishing' exists.

Although interest has increased in the harvesting of midwater species primar-

ily widow rockfish (brownies) and shortbelly rockfish, there are factors to consider.

MSY for widow rockfish is undetermined due to its variant pelagic behavior.

In December 1978 and the first quarter of 1979, a fishery did develop for

S. entomeles with estimated catches of 1,800 metric tons from one ground alone.

The foreign catch incidental to the whiting fishery in 1977 was 498 metric tons

(Pacific Fishery Management Council, 1979). Estimates of a large biomass of short-

belly rockfish (295,000 metric tons in a small portion of its range) indicated

that the population could support a large fishery. However, the relatively low

fecundity of the species suggests that caution in developing the fishery would be

prudent (Lenarz 1978).
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Life History 

This shark (Squalus acanthias) is commonly called spiny dogfish, dogfish,

piked dogfish, pigged dogfish, grayfish, spikedog, Skittle-dog, thorndog, codshark,

spur dog, spinarolo (Italy), koliuciaia akula (USSR), dornhund (Germany), aquillat

(France), galhado (Portugal), Perron (Spain), dburazuno (Japan), and galludo

melga (Latin America) (Morris, 1975).

The dogfish is slender with a flattened head and snout tapering to a blunt tip.

The fish has two dorsal spines, one in front of each dorsal fin. Halstead (1959)

indicates that a venom gland is located on the upper part of each sharp spine. By

arching the tail, the fish can inflict a painful wound with the posterior spine.

In addition to the characteristic dorsal fin spines, the Spiny Dogfish lacks

an anal fin. The teeth of the dogfish are small with sharp points bent toward the

outer corners of the mouth forming nearly a continuous cutting edge.

The dogfish is viviporous, producing five to nine young at birth. Most of the

pups are between six and one-half to thirteen inches long (Casey, p.8; Bigelow,

p. 48; Alverson, p. 2; Templeman, 1963, p. 45). The adult males are markedly smaller

than adult females. Males range up to three feet while females may be up to four

feet (Bonham, p. 48). Clemens and Wilby reported (1946) a maximum length of five

feet, three inches (Clemens, p. 60). Males commonly reach a maximum of about forty

inches and seven pounds in weight. Female dogfish may reach fifty inches and twenty-two

pounds (Bonham et al.).

Squalus acanthias is found on both sides of the North Atlantic in the temperate

and subartic belt. It is likewise found on both sides of the North Pacific and

in the corresponding latitudes in the southern hemisphere.

The dogfish occurs chiefly in continental versus oceanic waters, anywhere be-

tween the surface and the bottom down to 165-185 meters, and as deep as three hundred

meters (Jensen 1965). Dogfish migration may be indexed to the organisms on which

they crop and ambient water temperature (Alverson, 1963). Dogfish also exhibit seasonal

coastal north-south and offshore-onshore migrations (Templeman 1963). Temperature

appears to be the governing factor for this seasonal migration, the preferred range

of temperature on the offshore wintering grounds seems to be 6° to 11°C. During

the January to June period (northern hemisphere), the average depth at which dogfish

were surveyed is 134m, while the average depth for dogfish caught in the July to

December period is 85m (Jensen 1965). Jensen also noted a diurnal migration of spiny

dogfish to the surface at night and the bottom during daylight hours.
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The spiny dogfish ingests a melange of foodstuffs (i.e. an opportunity feeder).

Templeman (1944) examined the stomach contents of over a thousand S. acanthias and

found bait (e.g. cut up herring, mackerel, cod), non-bait fish, crustacea such as

amphipods, shrimp, crabs; mollusks such as squid, coelenterates like sea anemone

and jellyfish. In addition, smelt, sand lance, octopus,euphausids, ratfish,

sardines, salmon, haddock, and embryonic dogfish have been found in dogfish stomach

contents. In essence, the dogfish is near the top of the food chain. Dogfish has

few natural enemies other than other sharks and man.

Squalus acanthias has no urinary tract, consequently within the animals system

there is a great quantity of non-protein nitrogen in the form of urea. Failure to

take into account this chemical fact has impeded the acceptance of dogfish as human

food in the United States.

History of the Fishery 

When the first pioneers arrived in the Pacific Northwest, they discovered the

coastal Indians made good use of this small shark that we call dogfish. The fish

were cut up and placed in large wooden tubs of water. Eventually an emulsion was

like Italians with grapes, trappled the fish carcasses.

created by decompositional processes aided by the bare feet of the Indian squaws
S

As noxious as the aroma was, the Indians enjoyed the fish oil as a food flavor-

ing. A cedar dish of oil was available at all meals. The shark oil was further

used for dressing animal skins and was mixed with natural pigments to produce a paint

used for canoes, totem poles, tents and so forth. The abrasive hide of the dogfish

found use as a type of "sandpaper".

When the white settlers first began arriving they eagerly purchased the shark

oil from the Indians for use in lamps, for lubricating machinery, and for greasing

the skid roads over which logs were hauled.

So important was this oil to the economy of the region that white fishermen in

1877 set up a collection station for the oil on Queen Charlotte Island. Two years

later, the Skidgate Oil Company was established in British Columbia as the first

commercial reduction plant for dogfish. Sawmills and logging camps clamored for the

oil for lighting and lubrication. The coal mines of Nanaimo and Departure Bay

used thousands of gallons. Two lighthouses began to burn dogfish oil in their beacon

lights. The oil practically became legal tender on the Pacific Coast as pioneer

storekeepers and barter boat owners accepted it in trade (Karalevitz 1967).

The incessant demand for S. acanthia kept its numbers under control. In fact

when sailing vessels and early steam-driven vessels began to use shark oil, there

was concern about the overall supply. When it was carefully refined, the oil was

nonpareil for lubricating purposes.

who,
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Table 1

DOGFISH CATCHES IN THE NORTHEAST ATLANTIC

BY COUNTRY AND QUANTITY, 1973-76.

Catch CO

Country 1973 1974 1975 1976

Belgium 1,900 1,135 1,037 589

Denmark 2,400 2,141 2,705 1,758

Faroe Isl. 100 0 41

FRG 400 316 218 309

Iceland 16 10 15

Ireland 17

Netherlands 600 697 342 214

Norway 19,600 17,739 15,447 16,264

Poland

Romania

Sweden 300 277 236 384

UK (Scotland) 9,200 9,484 10,227 11,179

Total 34,500 31,805 30,266 30,729

Source FAO "Yearbook of Fishery Statistics" 1976.
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In the early 1880's, dogfish oil was pre-empted by the fossil fuel based oil

from the Pennsylvania oil fields. As the demand mitigated dogfish populations be-

gan to reach worrisome proportions. In New England angry fishermen were petition-

ing Congress to save the codfish fleet from decimation by dogfish.

Across the Atlantic in England, the problem was even more severe. Marketing

efforts were made to propagate interest in dogfish as a food source. The munici-

pality of Plymouth sponsored a contest to find a more aesthetically pleasing name

for dogfish. "Flakefish" was the winning entry with such names as "Darwin salmon",

ocean whitefish", "sea bass" and "rock salmon" also getting tagged on to the homely

dogfish.

The first World War brought dogfish into focus as a food source under the label

"grayfish". Much of it was canned by the U. S. government but because of the high

urea content, ammonia gas formed in the cans rendering it unfit for consumption.

Early in World War II, American pharmaceutical firms were cut off from a source

of cheap vitamin-fish oils in Europe. In 1927, after extensive research, it had been

discovered that the livers of dogfish were a viable source of Vitamin A. Thus, dog-

fish became the principal source of the vitamin. In the peak year, 1944, the Pacific

Coast recorded a total catch of more than 110,416,000 pounds of dogfish. Livers,

which weigh as much as three pounds each, went from a low of a nickel a pound before

the war to 60 cents in 1944.

The advent of synthetic vitamin A terminated any commercial interest in dogfish

in the United States. Overseas, however, in Europe and Asia, dogfish found its way

to the dinner table and menus as "fish and chips", kippers, and a surrogate shark

fin soup (Karoleuitz 1967).

Currently, dogfish is fairly extensively fished (see table 1) all over Europe.

In the U. S. a nascent industry exists on both the Atlantic and Pacific coasts.

Products 

The dogfish yields a 40 to 50 percent recovery rate due to its rather multi-

farious uses:

backs - completely skinned and gutted, scrubbed to remove all traces

of blood, each back polywrapped and placed in 10-15 kilogram

boxes. The backs are a staple in the British "Fish and Chips"

market, primarily in the southeastern U.K. (personal communication

with dogfish importer).
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belly flaps - average weight is about 4 ounces (0.11kg), and the average

length 11 inches (0.32 m); average width is 3 inches (0.09m).

The flaps are exported deep frozen, polywrapped in wax-lined car-

tons containing 40-45 pounds (18-20 kg).

tails and fins - sold to Asian markets as "soup-fin" surrogate

liver - sold as industrial fish oil

viscera - animal food and fish meal

*Out of a complement of 66,600 pounds of dogfish you would get approximately:

20,000 pounds of backs

3,596 pounds of belly flaps

6,600 pounds of livers

2,390 pounds of tails and fins

(personal communication with West coast dogfish processor)

Economics of the Industry 

Dogfish is a "volume" fishery as opposed to a "high value" fishery. A minimum

of 2500 square feet is necessary to produce 60,000 pounds of product per day. Qual-

ity control is of paramount importance as the presence of non-protein nitrogen will

produce ammonia if the fish are not immediately iced upon harvesting.

The current ex-vessel price for dogfish on the Oregon Coast is $.10 per pound.

Port Townsend, Washington, buyers pay $.11 per pound. On the East coast, Oceanside

Fisheries of Gloucester has been buying headed and gutted dogfish for the last three

years, now offering $.15 per pound (personal communication).

The break-down of processed dogfish prices is as follows:

backs - $.49 - .52 per pound F.O.B.

belly flaps - $.90 - 1.05 per pound F.O.B.

livers - $.05 per pound F.O.B.

fins and tails - $.40 - .50 per pound F.O.B.

viscera - (for reduction) prices variable

The C.I.F.* prices in various importing countries vary from year to year and

often within a year, and the relationship between the price of flaps and the price

of body portions may vary from country to country. Since Britain is partially

self-sustaining with respect to dogfish, price there depends on the quantity landed

by its domestic fleet. The most stable market might be Eastern Europe and Germany

(Holmsen 1968).

*Cargo, Insurance, Freight - paid by exporter (ocean freight consists about 60 per-

cent of the total direct processing and marketing costs).
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A list of buyers (importers) of dogfish

Nusea Marketing Limited
13 Regent Street
Teignmouth, S. Devon TQ 14 855
ENGLAND
Attn: George Thomas

Arthur Stirton & Sons
Wholesale Fish Merchants
35 North Esplanade East
Aberdeen AB1 2 QY
SCOTLAND

Chatterton Fish Merchants
18 Estate Road One
Grimsby, ENGLAND

Brekkes Group
William Wright Dock
Hull HU3 4PB
ENGLAND
Attn: P. R. Lovell

products is as follows:

Fimex GMBH & Co. KG
Fischereihafen
2300 Kiel 14
Hamburg
GERMANY
Attn: Bjorn Bittner

Chiang AWA Trading Co.
779 Commercial St.
San Francisco, CA 94108

Wolimco
11825 S. W. King James Place
Tigard, Oregon 97223
Attn: Ed Wolters

Description of the Fishery:

Geographic location and biomass - dogfish are found all along the Oregon

coast but increase in numbers as you go north. The Oregon Department of Wildlife

estimated that in 1976 there were more than 11 million metric tons between Cape

Flattery (Washington) and the Columbia River. The animals appear to prefer a sandy

bottom and stay well within the 300 fathom contour as pointed out earlier (see

Tables 2 & 3.

Harvesting 

The spiny dogfish can be fished in Oregon anytime of the year with trawls or

long lines. The former method is the 'modus operandi' in Britain and the latter is

typical in Norway (Holmsen, 1968). Since the mature female seems to prefer rocky

grounds, which are poorly suited for dragging, the Norwegian long lines seem to

contain a higher percentage of larger fish than the trawlers of Britain and else-

where.

(a) Trawling

With this technique, a large net-bag is dragged along the ocean bottom.

In New England, dogfish is primarily caught in trawls incidental to

other fish and frequently "disrupts" normal effort as the dogfish are often

difficult to dislodge.
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(b) Longlining

This technique requires less machinery and is not as hard on the gear.

The gear consists of 8 to 10 sections in a line with 150 hooks on each

section spaced 1 fathom apart. The line and leaders are made of nylon

and the hook size is 7. Some vessels carry up to 100 lines (150,000 hooks)

which are baited in advance, set down through a stern shute and retrieved

hydraulically.

Processing 

Dogfish are skinned by hooking the entire fish onto a metal hook fastened to

a bench or table, belly downwards. The dorsal and anal fins are first trimmed

while the fish is held horizontally with the left hand, and the knife inserted near

the base of the head with the point protruding to the opposite side. A cut is made

down-wards along the edge of the backbone until it terminates near the vent. Flaps

and viscera will then fall downwards away from the back which is still attached to

the head. An oblique cut is made on either side immediately behind the head, and

the pectoral fins are taken one in each hand and pulled backwards. If preliminary

incisions have been made correctly, the skin should fall off cleanly within a few

inches of the tail. The skinless body is then cut away from the head.

To avoid color loss (the flesh should be very pink) the body portion of the

dogfish should not be washed after skinning, and each back should be wrapped indiv-

idually in cellophane to protect the integrity of the meat.

The belly flaps are washed and then the skin is removed from the flaps. While

skinning, the narrow end of the flap is held in the left hand and the flap is held

on a slanting board. The knife is pressed down at an angle and the meat falls into

a receiver.

A machine is now available that can process over 60,000 pounds of dogfish

a day (personal communication with dogfish processor).

Projections and Trends 

Marketing/Economic 

Periodic dumping by Canadian processors adds instability to the neophyte Amer-

ican dogfish industry. Domestic labor problems are also impeding the development

of the dogfish industry. Because the processing itself is so labor intensive it has

been discovered that "piece work" is the key to production success (interview with

Ralph Watson of Union Wharf, Port Townsend, WA). Experienced cutters handle between

100 and 200 fish per hour, or 1,000 to 1,500 fish a day (Holmsen 1968). In Port

Townsend, Washington, workers at Union Wharf, a large dogfish processor, make up to

$15.00/hour doing "piece work". The refusal of organized labor to accept this kind

of remuneration has stymied the industry in some areas (National Fisherman/April 1980).
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Resource Management 

Because of the low fecundity, slow sexual maturation, and protracted gestation

period of Squalus acanthias, it is suggested that an intense fishery that was un-

regulated could severely impact the population. At one time dogfish was being

considered for a meal reduction plant in the Puget Sound area but because of its

low reproductive potential it was decided that a MSY management concept would not

allow the catch requirements requisite to sustain a commercial reduction endeavor

(Washington 1978).

It does appear however, that the State of Oregon could support a small to mod-

erate fishery without a regulatory problem (personal interviews with commercial

fishermen, area biologists and one local processor).
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PACIFIC OCTOPUS AS AN UNDER-UTILIZED

SPECIES IN OREGON

The "giant" Pacific octopus is found in the Northern Pacific along the coasts

of Korea, Japan, eastern Soviet Union, the Aleutians, Alaska, Western Canada and as far

south as northern California. Its scientific name is Octopus dofleini (Winker).

O. dofleini is primarily a solitary, territorial creature. After breeding,

the animals live in isolated lairs.

The coital behaviour consists of the male of the species depositing a sperm

"packet" under the mantle of the female using his specially adapted third tenacle

which is readily identifiable, having no suckers. After breeding, the males appear

to move into deeper waters, where they die after a few months (Mottet 1975).

The females do not spawn immediately after breeding. They store the sperm

until a later period (early spring through late fall).

When a female octopus lays her eggs, she ceases feeding and remains in the den

protecting and tending her eggs. She circulates water with her funnel to aerate the

eggs and remove debris. The female occasionally dies before hatching time but there

are reports of females tending eggs for up to six months without feeding.

O. dofleini is an opportunistic feeder (i.e. it eats just about any animal it

can catch). Among the organisms it crops are: sand lance, flatfish, sculpin, shrimp,

crab, sea cucumber, starfish, squid and other octopods (Kanamaru 1964). In Alaska,

octopus are notorious for raiding crab pots, but they have also been observed feeding

on cockles and other clams on the shallow flats in bays. In tidal pools the lair

of an octopus can be identified by the litter of shell and bone wastes around the

openings of the den.

The appetite of an octopus is a function of its exceptional growth rate. Few

data are available on the larval stage of the octopus. The newly hatched larvae have

never been successfully reared for more than a month, and no tagging studies have

been done on larvae. (Mottet, 1975).

The life history from two pounds to maturity is fairly well documented. A juv-

enile octopus can gain 20 pounds in as little as six months. With a life span of

four to five years, an adult octopus can weigh over 100 pounds.

History of the Fishery 

Octopods are an important ocean resource in other countries, particularly in

Italy, Japan, Korea, Australia and several West African coastal states. There is

little written in English about octopus fishing in general and "giant" octopus in

particular (Mottet 1975).
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Northern Japan (Hokkaido) harvested an average of 23,000 tons of octopus

from 1956-1962. The United Stated imported around one half million dollars worth

of octopus starting in 1966. In 1967, however, the Japanese themselves had become

big importers of octopus (mainly Octopus vulgaris from Africa) and were importing

more octopus than they could catch. As a result the quantity of octopus exported

to the United States declined, and the price nearly doubled in a 4-year period

(Mottet 1975).

A considerable quantity of the octopus from Japan was imported to Southeastern

Alaska for use as halibut bait.

Products 

Currently, there is a demand for octopus both as bait and for human consumption.

The flesh of 0. dofleini is quite tough hence its demand as a longline halibut bait.

Except for the viscera, beak, and eyes, the entire carcass of the animal is edible

for humans. Some method of tenderizing the flesh is usually necessary (e.g. pounding

like steak, pressure cooking, slicing into ultra-thin slices). The Japanese use a

rolling barrel for this purpose (see Figure 1)

It is possible to prepare O. dofleini so that it resembles crab meat. To

prepare the octopus, the tenacles should be cooked in a pressure cooker for about

45 minutes. When the meat is cooked, the surface turns red while the firm flesh re-

mains white (e.g. similar to crab or shrimp). After cooking the gelatinous-like skin

slides off easily and can be discarded. Then the flesh (including the sucker disks)

should be shredded with the grain of the meat. The resulting product will, according

to most taste surveys, taste exactly like crab meat.

Economics of the Industry 

Each year Alaskan seafood processors import several million pounds of Octopus.

One firm in Kodiak imported half a million pounds alone (personal communication).

Alaska Pacific Seafoods (APS) a Seattle based firm, markets nearly 200,000 pounds

of octopus a year (personal communication with manager Glen R. Behymer). Another

buyer is Pacific Pearl of Kodiak.

Octopus is currently selling from $1.25 to $1.50 per pound for bait. It has

been estimated (Pennington 1979) that it costs between 15-30 cents per pound to box

and freeze raw octopus purchased from local fishermen.

Predicated on the profit a processor chooses to make, he could probably offer

a fisherman between 60-90 cents per pound for the raw, gutted octopus (while test

fishing for octopus in the Puget Sound area, the author found an active market for

Octopus at .75/lb).
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The raw, beaked and gutted octopus should be stored in approximately 50 pound

boxes (the size of a beer case) that will not distort when frozen. This is essen-

tial for cost-effective storage (personal communication with Hank Pennington,

University of Alaska MAP).
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Figure 1.

Rolling barrel for tenderizing octopus. The end. of the barrel
has been removed. The diameter of the barrel is about 1 m.
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Description of the Fishery 

In Oregon, there is currently no active management plan for octopus but, as

evidenced by the Japanese experience, overfishing is possible because of the ex-

treme territoriality of the animals, high larval mortality, and its propensity for

cannibalism.

The fishing season for O. dofleini correlate with their offshore migrations.

Each type of fishing gear is optimized at different water depths. Nearly all of

the animals are taken at less than 80 m depth. As a general rule, octopus are

present in shallow water (less than 40 fathoms) during breeding periods, January

through March in the Northern hemisphere, and during the juvenile stage of the

organism (less than one year). Adult octopus have been fished in waters as deep

as 120 fathoms and have been sighted as deep as 3 miles with underwater remote

camera gear. It would appear that the onshore-offshore migration of the animal is

predicated on its search for food primarily (personal conversation with Hank Pen-

nington, University of Alaska MAP).

Longline Tangle Hooks 

Probably the most labor intensive fishing technique for octopus is with long-

line tangle hooks (Pennington 1979). The longlines are set across the expected

pathways used by octopus between their dens and feeding grounds (see Fig. 2). The

octopus encountering the gear becomes impaled and tangled.

There are several variations of this type of gear. One variation features hooks

which are 'lured' at midwater (see Fig. 3). Another variation is the "surface" tangle

hooks (Fig. 4), another way of hitting the organism in all depths of the water column.

Figure 5 is similar in design but uses a red float as the enticing object.

Figure 6 is a 'drift' lure which is let loose to drift over the rocky bottoms

where the octopus lairs are located.

Pots 

Like the other longlining techniques mentioned, this method relies on the use

of anchored longlines to hold the gear on the bottom. The fisherman can 'simplify'

the operation by using halibut snaps to hang the pots on conventional halibut long-

lines.

Octopus pots are a surrogate home for the animal, consequently they should

feature an entrance and a dark interior. Manufactured pots are available, but home-

made pots are just as functional. They can be made of wood, old sewer tiles, 5-gal-

lon cans, plastic buckets or as in Figure 7, old tires. Be certain that your pots
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are designed to drain as they are lifted out of the water.

In fishing pots, the optimum area is devoid of potential octopus dens .g.

reefs, rocks) and has a high frequency of available food (e.g. crustaceans, mol-

lusks are ideal). Dungeness Spit area in Washington State is a prime example of

good 'octopus country'.
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Projections and Trends 

More octopus will be consumed as a food source as peoples' tastes become less

provincial. Its demand as a halibut bait will remain stable.

As more and more octopus are harvested, a viable management plan must be enacted.

It is the opinion of the author that seasonal restrictions would be the optimum way

of protecting the juveniles from over harvesting as the average size of specimens is

a function of seasonality (Mottet, 1975).
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AMERICAN SHAD AS AN "UNDER-UTILIZED" SPECIES IN OREGON

The American Shad, Alosa sapidissima, is the largest member of the herring

family (Clupeidae) in North America. An adult female normally weighs from 4 to

5 pounds and attains lengths from 40 - 50 cm but may weigh over 10 pounds and

reach 70 cm in length. Being anadromous, the shad spawns and is hatched in fresh

water, but most of its life is spent in salt water. Nothing concrete is known

about the migrations of the shad in the Pacific Ocean, but circumstantial evidence

suggests a northward migration in summer and a southward one in winter as on the

Atlantic Coast (Leggett and Whitney 1972). Following 13° to 18°C isotherms,

shad range from Todos Santos Bay, Baja California, to Kodiak, Alaska (Welander,

1940; Claussen, 1959). Both the marine and freshwater migrations of shad appear

to be regulated by water temperature. The precise correlation between temperature

and the timing of Phe spawning migrations of the shad places the maximum number of

adults on the spawning grounds when the temperature is optimum for the survival of

the eggs and young (Leggett 1972).

Shad mature in 3 to 5 years, males mature usually 1 year earlier than the

females. The average life cycle is from 3 to 6 years, but some may live 10 years

or longer. Age of the fish is determined by counting the annual growth marks on

their scales.

A female shad deposits her eggs, from 100,000 to 600,000 depending upon her

size and the river of origin, in open water over a sandy bottom where fertilization

takes place. The eggs hatch in 3 to 8 days, contingent upon water temperature.

First-spawning females of the Pacific races usually are four or five years old

while most males mature a year younger. Both sexes return to the ocean soon after

spawning. Although spawning induces great physiological stress, shad have been

known to spawn a half-dozen times or more (Browning 1974). The shad is one of the

best known fishes of the Atlantic coast and in spite of declines in abundance on

the U. S. east coast caused by obstruction of spawning runs by dams, by water pollu-

tion and by overfishing, it continues to be a million dollar fishery (Walburg and
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Nichols, 1967). Today the fishery ranks 40th in relative volume or about 10

million pounds and 28th in relative value or about $1.5 million of the total

annual U. S. commercial catch by species. The annual sport catch is about one-

half million fish in more than 1 million man-days fishing. The annual total

value of the fishery is about $6.5 million. On the west coast the total value

of the fishery remains low (less than $100,000). From a landing of 2.5 million

pounds in 1946, utilization has dwindled to just over 300,000 pounds (Oregon

Department of Fish and Wildlife).

History of the Fishery 

The shad fishery dates back to colonial times (Sykes and Lehman 1957).

Early Indian tribes introduced the settlers to the art of harvesting shad and

it is said that the American revolution itself was interrupted by the spring shad

run.

The first statistics for shad production (Delaware River) are for the year

1837. Samuel Howell (1837) stated - "Their average weight may be about 7 pounds,

but individuals are occasionally caught which weigh as high as 12 and even 13

pounds".

The shad introduced to the Pacific coast came from hatchery stock derived

from the Hudson, Potomac, and Susquehannah Rivers (Smith 1896; Baird 1887;

McDonald 1889). First the shad were introduced into California's Sacramento

River in 1871. In 1885 and 1886 a total of 910,000 shad fry were planted in

the Northwest's Columbia, Snake, and Willamette Rivers. No further plantings

have been made, so the successful establishment of shad in rivers of the Pac-

ific Northwest must be attributed to the 1885-86 plants and to whatever adults

migrated into the rivers from the populations of the Sacramento River and other

locations south of the Columbia (Craig and Hacker, 1940).
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In 1891 mature shad were first taken in the Fraser River in British Columbia

and the Stikine River in southeastern Alaska, according to Welander (1940).

The first commercial catch of Columbia River shad, 50,000 pounds, was

landed in 1889 (Browning 1974). The shad's abundance depressed the market value

as early as 1893 (Craig and Hacker, 1940). (Refer to Table 1 for a history of

average annual commercial landings, in pounds, of Columbia River shad.) Catches

were at their highest levels from 1926 to 1930 and during the post-war years

1946-1947. Between 1 and 1.5 million pounds (453,515 and 680,272 kg) were taken

in each of these years. Average commercial shad catches of 218,000 pounds

(98,866 kg) in the Columbia River during the years 1971-1975 are less than half

those of the previous 10 years'.

The same sort of trend can be observed on the other shad producing rivers

(see Table 2). It is quite apparent that there is a downward trend in shad land-

ings on all of the shad producing rivers. Though not readily apparent to the

reader, this trend is a function of (1) conflict with summer salmonid runs, and

(2) poor market demand. (Parks 1978).

Products 

Although shad are regarded as a great delicacy on the East coast of the

United States and demand a high price in the markets of that region (4.50-5.00 a

pound for roe), they have never been favorably received as a food fish by the

people of the west coast (Craig and Hacker, 1940).

The Columbia River shad pack has averaged about 10,000 cases of 48 one-pound

cans during the last several years. Quality is of paramount importance when deal-

ing with shad roe. To obtain high quality, gentle handling and a knowledge of the

state of the roe is required. As the fish come into the cannery, they are washed

and hand split to extract the skeins or lobes of roe. The eggs are small like the

eggs of others of the herring family with as many as 150,000 or more in each female

(Browning 1974).
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Recently there has been some interest in canned and smoked buck shad

which could add a great deal of value to the landed fish as bucks have traditionally

been used only as crab bait, mink food, or for reduction.

Economics of the Industry 

The current status of the Columbia river and fishery is tenuous. The total

value of the fishery remains low, less than $50,000 and per capita income averages

less than $1,000 (see table I).

Table I

(Robinson -Oregon Dept. of Fish and Wildlife - 1977)

No. of
Gross Income
	 Fishermen

Less than $500
$500 - $1,000
$1,000 - $2,000
$2,000 - $3,000
Over $3,000

22
11
12
1
1

Total	 47

Table II
* A more detailed breakdown of the other shad streams follows:

Shad Fishery Income by River System
No. of	 Product Value

River Fishermen Sold Received

Siuslaw 1,082 carcasses @ $.75 $	 811.50
712 lbs. of eggs @ $1.75 $ 1,246.00

$ 2,057.50

Smith 2,053 bucks @ $.30 $	 615.90
3,607 roe @ $1.05 $ 3,787.35

$ 4,403.25

Coos 2 832 bucks @ $ .45 $	 374.40
2,256 roe @ $1.10 $ 2,481.60

$ 2,856.00

Coquille 1 253 bucks @ $.45 $	 113.85
912 roe @1.10 $ 1,003.20

$ 1,117.05

Umpqua 11 63 bucks @$.40 $	 25.20
1,210 bucks @ $.60 $	 726.00
8,990 bucks @ $.35 $ 3,146.50
12,019 bucks @ $.30 $ 3,605.70
321 roe @ $1.35 $	 433.35
10,921 roe @ $1.10 $12,013.10
15,067 roe @ $1.05 $15,820.35

$35,770.20

Total Fishery Income $46,204.00

Oregon Dept. of Fish and Wildlife - 1978
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DESCRIPTION OF THE FISHERY

Geographic Location

In the Columbia River, the gillnet fishery historically extended approximately

140 miles upstream from the mouth of the Columbia River to a commercial fishing

boundary 5 miles below Bonneville Dam (Hasselman, 1966). Since 1965, the fishery

has been restricted to about 20 miles of river immediately below Bonneville Dam

to better control the incidental catch of salmonids.

In the Smith, Coquille, Coos, Umpqua, and Siuslaw Rivers, most shad are caught

in the tidal sections (usually about 15 miles from the river mouth).

Seasons, Gear and Regulations 

During the months of December to April, the 13° to 18° isotherms range from

Southern California to near the tip of Baja California. In May and June a general

warming trend is noticeable along the coast, and the 13° to 18° C isotherms arch

northward offshore. As early as late April shad are present in the Columbia.

Studies have shown that shad migrations are triggered by rising river temperatures

(Robinson 1977). This migration is often delayed in the Northwest by the prolonged

runoff of snow melt in the spring. Peak catches are usually made at the period of

the spawning migration which occurs during the month of June. Since roe rather than

flesh is the target of most fishermen, the spawning season is the period of inten-

sified fishing. Though many fish remain through summer, the fishery is effectively

ended after the spawning season.

On the Columbia River, both season and gear restrictions are designed to protect

the runs of summer chinook, sockeye, and summer steelhead that are mixed with the

shad in the river. Gill nets are restricted to single-wall floaters with mesh size

between 5 3/8" and 6 1/4" and a breaking strength not exceeding 10 pounds. No inciden-

tal catch of salmonids is allowed. The lightweight (69 denier or less) nets were

first tested experimentally in 1975 and were used for the first time in the fishery

during 1976. Monitoring data from the 1976 season indicated a 50% reduction in the

incidental catches of salmonids though the problem was by no means eliminated
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(Robinson, 1976).

In the past, pound traps, seines fish wheels and other modalities -have been

used to commercially exploit shad but currently gilinets dominate as the primary

implement. Two types of gilinets (set nets and drift-nets) are used to harvest

shad in Oregon. Because of the strong water currents and heavy debris problems found

coincidentally with the peak migration of shad on the Columbia fishermen use pri-

marily drift gilinets (Robinson 1976).

In the shad fishery on the Umpqua, Coos, Coquille, Siuslaw, and Smith Rivers,

there have been no recent changes in the commercial fishing regulations. The major

regulations consist of fishery deadlines (or boundaries), gear type, mesh size, and

seasonal restrictions by river. As on the Columbia, gear and seasonal restrictions

are primarily designed to protect spring chinook in the early spring and steelhead,

Salmo gairdneri, in the summer. Each fisherman in the set-net fishery is allowed

to fish six nets while drift-net fishermen are restricted to one net. Problems with

seal entanglement have also been observed, from the fishery in Oregon's coastal rivers.

The fishermen are required to sell all of their catch to a licensed wholesale fish

buyer (Parks 1978).

The vessel primarily used to harvest shad is the Columbia River gillnetter,

which may be designed to retrieve gillnets over the bow or the stern. The newer

gillnet boats are not the narrow-beamed, relatively fragile boat of the traditional

bowpicker fleet, but are stable, beamy, swift craft, mostly of fiberglass construc-

tion, with unloaded speeds up to 30 knots. In appearance, many of the new bowpickers

with snub noses, resemble the LST's of the amphibious armed forces (Browning 1974).

Their etiology varies; one of the earliest stemmed from a deep-vee pleasure

boat hull with appropriate conversion; the precursor of the most popular version was

a salvage and log patrol boat developed for use on Puget Sound after World War II.
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Length of these vessels today averages 23-27 feet with a beam of approximately

eight feet. Propulsion covers the whole range of possiblities - inboard power

plants (gasoline and diesel), inboard-outboard, pure outboard and even jet driven.

Most of these hybrid gillnetters have rather austere m accommodations. Their

primary virtue is swiftness, the ability to get from one fishing ground to another

in a hurry, and maneuverability.

PROJECTIONS AND TRENDS

The biomass of Alosa sapidissima of Oregon would indicate an extensively under-

utilized species. As of June 24, 1979, the shad count at The Dalles dam on the

Columbia River totaled 1,234,700 fish. However, annual landings average less than

100,000 shad (400,000 ibs).	 The 26 year average for shad landings from the

Siuslaw, Smith, Umpqua, Coos, and Coquille Rivers is almost a half-million pounds

per year:

With the requisite population to support a larger fishery, the question remain

as to the demand side of the equation. After extensive interviews with local, national

and multi-national companies it is the general consensus that the net demand for

American shad will increase. It is industry's decided opinion that shad roe is a

relatively untapped delicacy and that new processing techniques will render the

flesh much more desirable to the consumer. Furthermore, the remains of the carcasses

are readily converted to fish protein powder by a reduction process (personal commun-

ication with Duncan Law, Oregon State Seafood Lab).

One multi-national company is on record as inquiring into the availability of

shad roe on a scale of 20 times the entire state production last year (personal

communication with Paul Wehrlin - International Multifoods.

Up till now, the impediment to the shad industry's development has been two-

fold: (1) a conflict between harvesting shad and the need to protect depressed runs

of salmonids, (2) a 'defacto' limited entry due to a production bottle-neck. The

first problem is being mitigated somewhat by the enforcement of limited-strength
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gill nets (69 denier or less); the second problem is soon to be eliminated by the

entry of larger processing facilities for shad and shad roe (personal communication

with Paul Wehrlin, International Multifoods).

Other suggestions per this author would be the investigation of alternative

harvesting techniques, e.g. modification of the Bonneville Dam ladders as to facil-

itate harvesting or perhaps the re-introduction of the fishwheel as a viable ex-

tracting technique.

Also of top priority is an in-depth biological study of the spawning and mig-

ratory habits of Alosa sappidisima. These data could point to areas where there is

a natural separation of the shad and salmon due to spawning preference. This natural

separation would allow exploitation of the resource without undue fear of an inciden-

tal salmonid catch of any consequence.

Overall Management Objectives 

There is currently no in-depth effort to formulate a shad fishery management

plan. The 'prima facie' lack of available markets puts harvesting constraints on

the animal. The problem will manifest itself when the dictates of the market place

cause commercial interests to focus on this currently "underutilized" specie.

The Columbia River Fishery Council has expressed interest in developing the

shad fishery along with some outside (out of Oregon) commercial interests. It is of

paramount importance that biological data be gathered on the animal with particular

emphasis on pelagic migration, feeding and spawning habits. The east coast fisheries

have yielded such data, but it is not scientifically facile to extrapolate from this

data. The west coast environmental parameters differ substantially from those on the

east coast. An in depth tagging and morphological study is in order for the west

coast shad fishery.

Recreational Fishery Considerations.

The concept of a recreational shad fishery has much merit, though it is vir-

tually ignored in the state of Oregon, except for the areas just below Bonneville
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Dam on the Columbia River and Willamette Falls on the Willamette River. Here

annual sport catches have exceeded 10,000 shad (Robinson 1980).

In California, a very popular method of angling for shad is wet-fly fishing

in waters that can be negotiated in waist waders. It requires a strong flyrod

and the ability to cast a long line. Spin-fishing from a boat or bank is also

popular. Shad "bumping" has its adherents among fishermen who want fish in

quantity. As usually practiced, this requires 3 people, a boat, an outboard motor,

and a long-handled dip net with a cone-shaped "bag" of chicken wire. "Bumping" is

done at night, the outboard is run downstream dead slow and is kept tilted to create

surface disturbance. A person in the bow steers with an oar. The netter holds

the net just behind the propeller and with the opening towards the transom. The

shad are attracted to the cavitation of the prop due to hydroacoustic stimuli of

their lateral-line receptors (Fitzgerald 1967).
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BASIC SHAD RECIPES*

Slow Baked Shad

Shad are difficult to eat, because they are a very bony fish, the two recipes
which follow soften the bones (as in canned salmon), making a very delicious and
tasty dish.

1	 (3-5 lb.) shad	 2 bacon strips
1 teaspoon salt	 1/2 cup milk or 1 cup cream of mush-
Dash of pepper	 room soup
2 Tablespoons melted butter or

Clean shad, season inside and out with salt and pepper, cut up into serving
pieces if desired. Brush with melted butter or place the bacon strips over the
fish. Take heavy-duty aluminum foil (or several layers of household foil) and
wrap the shad, secure the foil on top so it is tightly sealed. Bake at 275°
F. for 5 hours. (Add tomato sauce instead of the milk to the package makes a
nice variation.)

Crusty Baked Shad

If you like your shad a nice crusty brown and no bones try this:

Do not use foil, but take a brown paper bag (must be brown) and grease it
well inside and out with vegetable oil or Crisco. Clean the fish, but leave the
head and tail on, they can be discarded after the fish is cooked. The head
is left on because the fish is stuffed and it holds in the stuffing. Season
the fish lightly with salt on the outside. Chop an onion and a few stalks of
celery, season with 1/2 teaspoon salt and 1/8 teaspoon pepper. Stuff the fish
with this and secure the opening with pins such as used for closing a turkey.
Place fish in the bag and secure the bag by folding the end over several time
and pinning it. Now place the bag on a cookie sheet in the oven. Bake in a
very slow oven at 225° for 5 hours, the long slow cooking softens the bones so
they are completely eatable and the fish is a nice crusty brown.

Tasty Shad
1 shad (3-4 lb.)	 1 lemon	 1/2 cup wine (select your own

Place the two halves skin side down in a glass pan. Squeeze the joice of
the lemon in a dish, add wine. Lightly salt the fish, then marinate shad by
brushing the lemon juice and wine into the meat. Place 3 strips of bacon leng-
thwise on each slice of fish. Slowly pour the remaining wine mixture on the
fish and allow to marinate for at least one hour. Then broil about 2 inches
below your broiler for 15 minutes. Do not turn fish. Serve hot. Serves 6.

The following 3 recipes were contributed by the Oregon State Game Commission.

Fried Shad

Fish fried as the eastern shore people fry it is a very delicious dish.
First, after dressing the fish, dip it in milk, either fresh or canned, then
in cornmeal and fry in bacon drippings. The milk keeps the fish moist.

a
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Baked Shad

Place a cleaned shad in a large sheet of aluminum foil and broil one minute
to each side. Peel off skin. Salt and pepper to taste. Place one layer of sliced
onion and sliced tomato on the top and bottom of the fish. Seal foil and bake in
hot oven 45 minutes to an hour, depending on size of shad.

Baked Stuffed Shad

One medium-sized shad; 1 cup bread crumbs moistened with milk, 1 stalk celery,
cut fine; 2 Tbsp. tomato ketchup, 1 onion, 6 or 8 strips of bacon. Place shad in
shallow baking pan, previously greased with butter. Make a dressing of bread
crumbs, onion, celery and ketchup, and season with salt and pepper. Stuff the shad
and tie with string. Place strips of bacon over shad. Two or three times during
the baking, squeeze lemon juice over the fish. About one hour is required to bake
an average size fish. Serves 6.

Outdoor Shad Bake

Scale shad, this is easily done by using the water hose and forcing the spray
against the scales. Gut and clean the fish. Slit from the inside along the back-
bone through to the skin (do not cut the skin), so the fish will open flat. Season
with salt, chop up several bermuda onions and place on the fish. Fold the halves
together and secure the opening with stuffing pins. Now dig a hole in the ground,
line it with leaves, wrap the fish in several thicknesses of heavy duty foil and
place it in the hole. Cover with leaves and fill the hole with dirt. Build a hot
fire above the hole, keep it going all day - at least 6 to 8 hours. When shad is
removed it is well done, has no bones and it is very moist and tasty.

Shad Roe

1/8 teaspoon pepper
1 cup butter
1/2 pound bacon fried crisp
1 Tablespoon lemon juice

(optional)
Carefully separate the pairs of roe, do not break the membrane. Dust lightly

with flour. Season with salt and pepper. Melt the butter in a pan and saute
gently until golden brown. Turn carefully and brown on other side. Serve on hot
platter garnished with crisp bacon. Try adding the lemon juice to the butter when
frying for a tangy flavor. Serves 8.

Shad Roe Delights

Cook shad roe 20 minutes in water to cover, with 1 Tablespoon each salt and
vinegar. Drain, cover with cold water and let stand 5 minutes.

May be dipped in beaten egg and in coarse ground whole wheat flour and fried.

May be sauteed with bacon.

May be placed in buttered pan, covered with tomato sauce, and baked in a hot
oven for 20 minutes.

May be dipped in cornmeal and pan fried.
OR

Have ready 2 Tablespoons lemon juice, 2 egg yolks cooked hard and mashed fine,
1 teaspoon parsley and 1/8 teaspoon pepper. Add the lemon juice to the roe. Break
up lightly with a fork. Add the hard-cooked eggs and other seasonings. Stir until
blended. Pan fry and serve while hot with toast.

*Washington Department of Fisheries

4 large pairs shad roe or
5-6 pairs medium roe
flour
1-1/2 teaspoons salt
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