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Abstract 

Physeter macrocephalus, or the sperm whale, is a giant toothed whale and, 

unfortunately, a problem of equal magnitude. They affect many Southeast Alaskan 

fisheries including the Anopoloma fimbria, or black cod, industry. Both individuals and 

groups of whales are plaguing longline fishermen by stealing the black cod off of the 

longlines. This seems to be a learned behavior passed from a single individual or group 

who associate the sound of hydraulics with a slow moving food source. While this is a 

wide reaching issue, it is particularly problematic near Sitka, Alaska. 

Several methods have been used to try and prevent the sperm whales from 

snatching the fishermen’s black cod catch. Researchers are using federal grants to 

continue examining the effects of the sperm whales on the black cod fishing industry. 

Attaching acrylic beads to the ganion lines to fool the whales' echolocation technique is 

one suggestion; however, it requires further testing to determine its effectiveness. 

Another possible method is the use of sound as a deterrent. One idea is to use an 

underwater sound device and play the killer whale’s hunting song while the longline is 

being pulled up. The predator's songs would frighten the sperm whales, making them stay 

away from the fishing vessels. Pods of mothers and calves would be especially 

responsive to this method. 
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Introduction 

 Physeter macrocephalus, more commonly known as the sperm whale, is stealing 

five to ten percent of longline fishermen’s catch of Anaplopoma fimbria, or black cod. 

These whales are stripping full longlines of cod reducing the overall catch numbers. This 

cetacean is taking valuable fish away from the fishermen. While there are many proposed 

solutions, much more research is needed for an effective solution to be put into action. 

Problem 

Off the coast of Sitka, Alaska, fishermen are fighting an enormous, mysterious 

and hungry problem. This problem’s name is the sperm whale. These whales, a majority 

of them males, are plaguing long-line fishermen by stealing the black cod off of the 

lines (see figures 1 & 2). Southeast Alaska commercial fisherman, Jay Skordahl, who 

fishes out of Kodiak, Alaska, is one of the many fishermen affected by sperm whales. 

"Some of them are very well educated. They've eaten black cod before and really like it. 

They really know what they're doing." He adds that, "Some whales are happy enough 

kind of jogging around behind you as you're moving up your string and slurping up the 

discards. Those are the nice whales.” He goes on to describe the “bad boys” who 

“Suspend themselves hundreds of feet below a boat and pick off [black cod] as a 

fisherman retrieves his longline” (Joling, 2004). 

Since the whales have not been hooking themselves on the lines, this appears to 

be a learned behavior passed on from a single individual or a group who realized that 

the sound of hydraulics means a slow moving food source. 

These gigantic toothed whales have been leeching five to ten percent of 

fishermen's catches, but these “estimates may be low,” says Skordahl.  Fisherman Dick 
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Curran, who has fished the Gulf of Alaska's deep waters for decades, reports "They 

somehow just pick them off like grapes." He expresses the majority’s opinion when he 

says “I don’t know how they do it.” Whale specialist Jan Straley, a lead investigator in 

the project, is on the fishermen’s side. "We don't want the fishermen to have an 

economic loss. Plus it's a biological loss, because we don't know how many black cod 

are being taken," she says (UNEP-WCMC, 2004).  So far, the fishermen are just 

unhappy about getting less fish. Upon seeing these whales, they realize they are well 

out of their league. 

Sperm Whale Biology 

The sperm whale is a giant toothed whale (see figure 3). Its most prominent 

characteristic is its extraordinarily large head. It can range up to 20 feet long and take up 

a third of the whale’s total body length. Enclosed in the box-like head, its brain can weigh 

up to 20 pounds. They possess the largest brain of all animals (Enchanted Learning, 

2010). Sperm whales lack upper teeth, and because of this, the bottom teeth rest up into 

the upper sockets when the mouth is closed. Each of the 50-60 teeth on the bottom jaw 

weigh about two pounds (Ward, 2001). 

This mammal has knobby grayish black skin, five by three foot flippers, and no 

dorsal fin. The sperm whale’s flippers are relatively small when compared to its body. 

Although the third hump on the back of the sperm whale may be mistaken for a dorsal fin, 

this is not the case.  

These whales have a tightly knit social circle. Pods of mothers and young calves 

are the most common. A few mothers dive for food while the young ones stay near the 

surface with the remaining adults to protect them. Young whales are incapable of diving 
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deep, but adults can dive up to 10,500 feet; however, an average dive is only 4,000 feet 

(Ward, 2001). They dive to deep depths for their natural food: the giant squid, octopus, 

and fish.  

This giant mammal lives anywhere from tropical to cool waters. They have a 

cruising speed of three to five miles per hour. When fleeing danger they can reach a 

speed of 21 to 27 miles per hour for up to an hour. 

The gestation period of the whale is 16 months. The infant weighs one ton at birth 

and can be as long as 13 feet. It will instinctively swim to the surface with its mother’s 

help. After 30 minutes it is able to swim on its own (Enchanted Learning, 2010). Females 

give birth every three to four years once at the age of maturity, nine to ten years old. 

Males reach maturity at 17 to 19 years old. This endangered species can live up to 40 

years. 

Echolocation is very important to the sperm whale, especially since they do dive 

so deeply. They are able to locate their prey and navigate effectively. The spermaceti 

organ in the head is used to focus and control beams of sounds that are reflected off 

objects and bounce back. The whale then interprets the sound waves (Ward, 2001). 

Black Cod Biology 

Black cod, or Anoplopoma fimbria, has many names including butterfish, blue 

cod, bluefish, and coal cod (see figure 4). These all refer to the cod that lives all the way 

from Mexico to Alaska. The largest concentration of black cod is in Alaska (see figure 5). 

They live at a depth of 656 feet or lower, though juveniles live nearer to the surface 

(Hanselman, 2010). 
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Black cod--who can grow up to four feet long--eat other fish, crustaceans, and 

worms. The smaller black cod even eat zooplankton. The life cycle of a black cod is quite 

long. Rapid growth starts when the eggs are laid about 3,300 feet underwater (This Fish, 

2011). At six months old, the juveniles start to migrate to more shallow waters, and after 

two to five years, the fish move out into deeper waters and become migratory. 

Black cod are a greenish gray color with a white belly. They are covered in small 

scales that are almost fuzzy to the touch. Spots are scattered along the dorsal. These allow 

the fish to blend in with their habitat. This is a form of camouflage from natural 

predators, which include other fish, birds, and toothed whales (Hanselman, 2010).  

Black Cod Fishery 

There are many fisheries affected by sperm whales, most of which lie in Southeast 

Alaska. These whales have become so accustomed to eating off longlines that they can 

easily distinguish longliners fromsSalmon trollers or other fishing boats by how they shift 

gears. This sound is like a “dinner bell” to them (Joling, 2011). They also can tell the 

difference between black cod and other fish by using echolocation. Together, these skills 

make the sperm whales a big problem for Alaska’s fishermen. 

Longline gear is composed of a groundline, buoy lines, and ganions, which are 

short pieces of line with hooks on the end. The groundline is the main line that the others 

are attached to. It can be anywhere from one to fifty miles long. The longline is let out 

behind a boat and anchored to the bottom (see figure 6).  Longlines are often used to 

catch pelagic fish, such as tuna, that live closer to the surface of the water, although they 

are also used for harvesting black cod and cod. The fishermen can unhook other species 

of fish and return them alive to the sea without bringing them on board, which makes 
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longlining a method of fishing with comparatively little by-catch (Alaska Seafood 

Marketing Institute, 2011). 

Black cod is extremely high in omega-3 fatty acids, Eicosapentaenoic acid (EPA), 

and Docosahexaenoic acid (DHA) (NOAA, 2011). EPA and DHA are vital nutrients that 

benefit the retina and the brain, making black cod a desirable fish. While the majority of 

black cod is caught in Alaska, it is not very popular in America; so much of the catch is 

sold in Japan (Joling, 2011). 

Black cod quotas were previously filled derby style, where boats went out to catch 

a set quota as quickly as they could. Currently, fishermen are assigned individual quotas, 

which means they are able to head out anytime during the eight-month season. This 

allows the sperm whales a longer season to pick black cod off of the longlines. The 

quotas are divided among different types of fishing gear on the boats, trawl and fixed. 

Fixed gear, which includes longlines and pots, harvests around 85 percent of the black 

cod quota and trawl gear about 15 percent. The State of Alaska manages state fisheries 

that harvest black cod outside the Individual Fishing Quota (IFQ) Program. An individual 

fishing quota is when managers set a quota for how much black cod can be caught, and 

shares of this overall quota are distributed to individual fishermen for harvesting (NOAA, 

2011). 

Commercial fishing plays an important role in the annual income of fishermen 

throughout the state. On average, commercial fishing is accountable for 69 percent of an 

Alaskan fisherman’s income. Reliance on commercial fishing was highest in Kodiak, 

Alaska, Southeast Alaska, and Prince William Sound. Here, fishing accounts for 

approximately 80 percent of their annual income. Dependence on commercial fishing is 
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lowest along the Yukon and Kuskokwim rivers. Here, commercial harvesting makes up 

about 38 percent and 31 percent of a fisherman’s annual salary. The low numbers are 

likely due to low salmon returns and weak herring markets in recent years, which mean 

less commercial fishing for these fishermen (Sea Grant, 2006). 

One Alaskan fisherman affected by the sperm whale problem is Dennis Hicks 

who also fishes out of Southeast Alaska, in the town of Sitka. “We’ll set our gear and 

drift overnight and when we come back sometimes they’ll be at our buoy, waiting for 

us,” Hicks said, “[The whales] will be milling around, but when you start hauling, they’ll 

dive. Some fish come up munched, and some hooks are straightened out.” In spite of the 

sperm whale’s block-like head and small mouth, they are skilled at stripping hooks 

(Rozell, 2004). This skill can quickly spread throughout a population by social learning, 

which means that they mimic the behavior of other whales.   

In an interview with Rhonda Hubbard, she said the sperm whales, “Add time and 

money, since we aren’t bringing in as much [black cod].” She and her husband, Jim 

Hubbard, own a fishing boat that fishes from the Gulf of Alaska to the Bering Sea (see 

figure 8). She also said that these sperm whales especially add to fuel and bait costs. 

When asked how they keep the whales away, she said, “Whale deterrents work initially, 

but they seem to get used to it.” She also said, “sperm whales travel in packs, so when 

you see one there are likely to be a few more. When we are halibut fishing they don’t 

bother our boats nearly as much. They seem to like black cod more than halibut.” She 

compared the sperm whale problem to bears digging out of trash cans. The bears tend to 

become dependent on human trash as a food source. The same thing happens to sperm 

whales when they pluck fish from the longlines, they start to depend on longlines for food. 
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“It is important to deter them and fix this issue,” she stated. She also feels more thorough 

research on the whale population may help solve the problem (personal communication, 

November 6, 2011). 

These sperm whales are a significant problem for fisheries in Alaska, particularly 

in the Southeast. This problem negatively impacts both the whales and the fishermen. It is 

harmful to the whales because they have become dependent upon fishermen as a source 

of food.  It is detrimental to the fisheries because it takes longer for the fishermen to catch 

the amount they need, which greatly adds to fuel costs.  It is a problem that needs to be 

fixed. 

Focus Area 

While this is a wide reaching issue, it is particularly problematic near Sitka, 

Alaska. Sitka occupies the largest area of any city in the United States, 2,870.3 square 

miles of land and 1,941.2 square miles of water, totaling 4,811.5 square miles within city 

limits (Last Northern Southeast Regional Aquaculture Association, 2011). Its population, 

however, is relatively small, only 10,323 residents. It is on the coast of Southeast Alaska, 

on the Gulf of Alaska (see figure 9).  

Sitka pulls many different resources from the ocean. These include: marine life, 

placer deposits, and natural gas fields. Sitka has a temperate climate with generally cool 

temperatures and abundant precipitation. Sitka averages 86.1 inches of rain and 30.9 

inches of snowfall per year (Last Alaska Longline Fishermen's Association, 2008). Its 

location in Silver Bay can be held partially responsible for weather conditions. It is a 

deep water fjord, and is the sixth largest seafood producer in the United States (Last 

Northern Southeast Regional Aquaculture Association, 2011). Most fish caught in this 
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area are sablefish, commonly known as black cod. Most longliners in this area fish for 

black cod because of its abundance. Black cod are commonly caught 12 to 20 miles off of 

Sitka’s shores.  Silver Bay is home to not only a multitude of longliners, but also to the 

Medvejie Fish Hatchery. The Medvejie Fish Hatchery farms chum, Chinook and coho 

salmon (Last Northern Southeast Regional Aquaculture Association, 2011).  

Management Plan 

Several methods have been used to try and prevent sperm whales from snatching 

the fishermen’s black cod catch. According to an article by reporter Dan Joling (2011), 

researchers are using $353,000 in federal grant monies to continue research into the effect 

of the sperm whales on the black cod fishing industry. One solution is the possibility of 

attaching acrylic beads to the ganion lines (see figure 10). The beads are 28 millimeters in 

diameter; small in comparison to the black cod that can be up to four feet long. This is a 

relatively cheap solution that is currently in the experimental stage. Since the whales use 

echolocation to find the fish, the concept is that the whole line would appear to have fish 

on it, confusing the whales (Joling, 2011). This technique has not been sufficiently tested 

to determine its effectiveness in slowing the whales’ rate of consumption of the 

longliners’ catch. Joling also writes that the sperm whale is able to distinguish between a 

black cod and a rockfish. These whales are able to discern the difference between species 

of fish with their adept sense of echolocation. Because of their extremely accurate 

echolocation technique, this solution seems to be a fairly ineffective way to deter the 

sperm whales. Joling’s article quotes Jan Straley, a whale biologist at the University of 

Alaska Southeast, saying that the technique will be tested the summer of 2011. The 

results from this experiment are not yet official. 
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Another possible method is the use of sound as a deterrent. Since the main 

predator of the sperm whale is the killer whale (Orcinus orca), this method would work 

best on female sperm whales with calves and single juvenile males. The idea is to use an 

underwater sound device and play the killer whale’s hunting song while the longline is in 

the process of being pulled up. The whales hear the sound of the hydraulics and have 

associated it with an easy meal. Hearing an approaching predator would help the whales 

disassociate this sound with food, a Pavlov’s dog scenario. The recorded killer whale 

sounds would have to vary so that the whales would not get used to the same sounds 

being played. Once the whales become accustomed to the sounds, they will no longer be 

perceived as threatening.  

Playing killer whale sounds has been used in several whale rescues. In 2009, there 

was a successful whale rescue in the United Kingdom.  A female Northern bottlenose 

whale, Hyperoodon ampullatus, was trapped in a Scottish loch. The rescue team played 

various noises underwater, including clanking metal and recordings of killer whales. 

These noises were successful in scaring the whale away from the boat. Dawna Connolly, 

the coordinator of the rescue mission, “believes the sounds of the predators may be used 

more often in the future rescues” (Merritt, 2009). Connolly also said that the clanking 

metal sounds were very effective. This technique is one that could also be used in the 

protection of a longliner’s catch of black cod. 

While the whale this example concerns is a Northern bottlenose whale, found in 

the northern Atlantic Ocean, they are only slightly different than sperm whales. The 

bottlenose whale is usually smaller than the sperm whale, but they still both use 

echolocation. Killer whales are the predators of both species of whales (NOAA Fisheries, 
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2011). Since the technique of using recorded killer whale sounds was effectively used on 

the bottlenose whale, it is assumed that it could also be used effectively to deter unwanted 

sperm whales.  

Conclusion 

The ongoing problem concerning sperm whales and black cod needs to be 

addressed. Because of the large amount of fish that are being stolen by the sperm whales 

(five to ten percent), the black cod fishing industry is being greatly impacted. This results 

in higher bait and fuel costs for the fishermen, which in turn raises the price of the fish in 

the market.  

Both solutions mentioned, the use of acrylic beads and sound deterrents, have 

great potential. However, more research and testing are required before any real results 

can be seen. If not addressed, both the fish and the fisheries are going to be harmed, and 

the black cod fishing industry could decline. Further research in this subject is necessary 

to fully understand the problem and possible solutions. 
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Figures 

Figure 1 

   

1998 locations of sperm whales sightings during longline operations in the Gulf of 

Alaska. Open triangles represent sightings and black triangles, interaction (NOAA, 1999). 

Figure 2 

 

Proportion of longline sets with sperm whales present and with a sperm whale interaction 

(i.e. damaged fish) grouped by North Pacific Fishery Management Statistical Areas. 

[Refer to figure 1] (NOAA, 1999). 

Sitka, AK 



ASHFORD ET AL.  15 

Figure 3 

  

Sperm Whale (Haggarty, 2007). 

Figure 5 

 

Black Cod range; the darkest red sections are the most densely populated, the lightest 

yellow the least (This Fish, 2010). 

 

 

Figure 4 

Black Cod  (This Fish, 2011). 
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Figure 6 

  

Black Cod long lining (This Fish, 2011). 

Figure 7 

 

Longline caught Black Cod damaged by sperm whales; scale represents 70 cm (NOAA, 

1999). 

 

 

 

 

Buoy Line 

Ganion Line, Hook, Bait 

Groundline 
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Figure 8 

 

Black triangles represent 1,060 longline sets conducted during the 1998 sperm 

whale/longline interaction pilot program (NOAA,1999). 

 
Figure 9 

 
(Sitka Economic Development Association  

[SEDA], 2011) 

Sitka, AK 

Figure 10 

Acrylic beads on ganion 

lines in attempt to confuse 

Sperm Whales (Joling, 

2011). 
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