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Abstract  
 

This project aim was to map out the possibilities for the utilization of monkfish liver from 

Iceland. In those efforts data from Icelandic waters about the stock and catch were used along 

with data retrieved from the Food and Agriculture Organization trying to analyze the catch of 

monkfish around the world.  

The liver itself was also researched both scientifically for its fat contend and other properties, 

along with fatty acid analysis that was done for this project. In effort to evaluate possibilities 

for monkfish liver utilization chefs handled the product and worked on product development.  

In Japan monkfish liver is a delicacy product, used in sushi. In the beginning of this project the 

utilization of monkfish liver in Iceland was limited which gave cause to research further the 

possibilities for utilization of  the liver.  

 

 

 

Keywords: utilization, monkfish, liver, ankimo, analysis. 
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Úrdráttur  
Íslendingar eru tiltölulega nýbyrjaðir að nýta skötusel sem matvöru, fyrr á öldum var þessum 

fiski hent en eftir því sem leið á tuttugustu öldina vann hann sér smátt og smátt sess á diskum 

landsmanna. Árið 1999 urðu ákveðin straumhvörf í veiðunum þegar bein sókn í skötusel með 

skötuselsnetum hófst. Í þessu verkefni eru veiðar á Íslandi skoðaðar og greindar sem og veiðar 

annara þjóða á þeirri tegund sem við veiðum Lophinus piscatorius sem og öðrum skyldum 

tegundum þar lifrin er í sumum tilfellum nýtt til manneldis. 

Lifrin var efnagreind með tilliti til fitu, vatns, próteins og ólífrænna efna í henni og eru þær 

niðurstöður birtar. Einnig var fitusýrumæling gerð á lifrinni og eru niðurstöður úr henni 

reifaðar. 

Þá var farið í þróunnarvinnu þar sem að unnið var með lifrina í samvinnu við matreiðslumenn, 

bæði var unnið að því að nota hana í stað lifur úr öðrum fisktegunum og fuglum til að sjá hvernig 

hún stæðist samanburð. Einnig voru framleiddar svokallaðar ankimo rúllur þar sem 

skötuselslifur er elduð með “sous vide” aðferð en þessa aðferð nota Japanir við meðhöndlun á 

skötuselslifur. Og virðist sú leið eiga upp á borðið hjá fólki í vaxandi mæli víða um heim. 

 

 

 

Lykilorð: skötuselur, veiðar, vöruþróun, greining, skötuselslifur.  
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Introduction  
In the 20th century angler was considered inferior product in Iceland and not suitable for human 

consumption. Therefore, it was most often thrown back overboard when it surfaced with fishing 

gear. In the late 20th century this attitude began to change dramatically and now angler is 

considered one of the favorite delicacies the seas around Iceland have to offer. 

In the year 1999 it was noted that angler bycatch increased greatly as in traditional fisheries. 

This inspired Icelanders to begin direct fisheries for angler the next year. Then in 2001 the 

government put quota on the angler (Hafrannsóknarstofnun, 2018). The quantity of angler catch 

in Iceland has increased significantly since direct fisheries began in 2000. The fisheries peaked 

in 2009 when 4,069 t where landed. From the year 2005 the catch has been over 2,500 t each 

year, until 2013 when the total catch in Iceland went to 1,500 t and has declined further since.  

At first the tail was the only part that was utilized from the angler. Except for few attempts, by 

men like Lúðvík Börkur Jónsson ship-owner of Hafnarröst ÁR, of experimenting utilization of 

the liver, chins and stomachs in 2000 and 2001 (Hilmarsson, 2007).  

Angler liver has therefore not been utilized in Iceland to any extent. That was considered a 

waste despite the high prices available on the market at the right time for a product in good 

condition. In Japan angler liver is considered a great delicacy and its popularity is growing 

around the world, both in Europe and the United States. Therefore, there should be a good 

opportunity and valid reason for trying to make consumable products from the liver. A fully 

produced liver is sold to consumers at very high prices, or up to 95 pounds in the UK (Catalina 

offshore products, 2018) and 76 dollars in the US (Products, án dags.). These high prices make 

it interesting to try figuring out whether the liver from Iceland has potential in the world market. 

As well as if it is possible to market the angler liver and products made from it in the Icelandic 

market. 

The main object of this project is to contribute to the overall goal of maximizing the utilization 

and value of Icelandic marine resources. By gathering information on the possibilities of 

utilization of liver from angler, caught in the sea around Iceland, and examining the liver itself 

the project is aimed to making the landings of angler liver viable for most vessels by insuring 

good prices for the liver. This project could also be used as a platform for further research on 

angler liver and innovation in product development.  
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The main research question of this project is: 

„What methods are possible in utilization of angler liver from the seas around Iceland and which 

ones are profitable “ 

 

Current  status  of  research  
The state of knowledge on the liver from angler around Iceland (Lophius piscatorius) is very 

limited, or at least not publicly available. At the beginning of this project the only information 

about export and processing of angler liver in Iceland seemed to be held within the few 

companies that had made some experiments with it through the years. Those companies were 

not willing to share information. No studies were found on the liver itself, biological or other. 

Some data was available on the angler itself, especially on the two species L. piscatorius and 

L. americanus or American angler. The largest research project on L. piscatorius is the project 

Anglerfish (Lophius spp) in Nordic waters. That was a joint project of the Icelandic and 

Norwegian Marine Research Institute or MRI´s, NAFC the NAFC Marine Centre in Shetland 

Islands and the FFL, the fish research institute of the Faroe Islands. Few reports have been 

issued on the L. americanus species by the New England Fishery Management Council and 

Mid-Atlantic Fishery Management Council. These reports discuss the fisheries for angler on 

the east coast of the US and in Newfoundland. Their report was issued in 2008 and was called 

Monkfish Fishery Management Plan. No data on research linked to utilization of angler liver 

were found other than that the Icelandic MRI has measured the liver size of L. piscatorius since 

2001 (Bogason, 2011). Their data was compared to data sample collected from fish caught by 

Glófaxi VE 300. 
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2.  Monkfish  and  Its  Fisheries  

2.1  Biology  of  L.  piscatorius    
The monkfish family (lophiidae) (Frank, 1983) contains 28 species. Monkfishes have very large 

heads and a large mouth where the lower jaw comes in front of the upper one. The mouth is 

filled with sharp teeth that point inwards. The gill holes are below and behind the pelvic fin. 

There are two back fins and anterior one is only rays and at the front there are two that they use 

as a fishing rod to lure in unsuspecting pray. The tail is well evolved as well as the ear fins that 

can be used as legs to walk on the ocean floor.  Monkfishes do not have a swim bladder 

(Jónsson, Íslenskir fiskar, 1992). 

The species found around Icelandic waters is called angler (Lophius piscatorus). Confusingly 

the names monkfish, monk, goosefish, angler or anglerfish are all used. Interchangeably, in this 

thesis the name angler refers to the species L. piscatorus but monkfish to the genus Lophius. 

The angler is found in the NE Atlantic from Murmansk in the north, west to the coast of Iceland 

and the Azores and south to the Bay of Guinea. 

The angler reaches maturity when 4-5 years old, then 70-80 cm long. Its feeds by hiding on the 

ocean floor and luring in prey with the gropes located on its forehead. The main food is juveniles 

off species such as cod and haddock along with crustaceans and other larger invertebrates 

(Jónsson, Kjaftgelgjur, 1992). 

2.2  Fisheries  and  stock  status  in  Iceland  
The view that the angler was a hideous creature that was not able to be utilized by anyone, has 

changed dramatically over the last 30 years and now it is fancied by many as one of the oceans 

best tasting fish in Icelandic waters. By-products of the angler have not been utilized in Iceland 

to any extend over the years but that is changing. Along with increased catch and increased 

distribution in Icelandic waters people have started to show interested in by product such as the 

liver, something considered a delicacy in many places around the world.     
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Figure  1,    Total  landings  of  L.  piscatorius  in  Icelandic  waters  from  1997-2016.  

 

Total catch of angler by Icelanders has increased considerably since targeted fishing for it began 

in 1999 (Figure 1). The major part of the catch comes from gill nets or 59% in 2009 after that 

comes bottom trawl and Danish sine, but these two tributes about 38% to the total catch that 

year. 

 
Figure  2,  Gill  nets  month  by  months  1999-2016.  (Statisitcs  Iceland,  2018)  

 

 The angler is caught year-round in Iceland as a bycatch but the gill net catching season is mostly 

from early fall and to Christmas (Figure 2). In the years 1999-2011 average of 62% of the total 

gill net catch came ashore in the moths from September through December but this percentage 

was 52% in 2009. There seems to be a trend toward the season stretching out over a longer 

period of time that can have both negative and positive effect on the utilization possibilities for 

the liver. In the most recent years June, September and October have been the three largest 
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months in the gill net catch. This trend that the summer catches are increasing could be good 

news for possible export to the US where supply of quality liver there is very little due to heat. 

(Kaskai, 2011). Very little is caught for the first four months of the year, during this time there 

is a ban on angler gill nets and the only catch is bycatch in other gear. Over all catch can also 

be important because the liver from the angler caught in trawls can also be utilized, the trend 

has been that the total catch has been levelling throughout the year with the time from May to 

December being the season and June, September and October as the largest months. 

 
Figure  3,  Total  Catch  by  Moths  1997-2016.  (Statisitcs  Iceland,  2018)  

 

Before direct fisheries began in 1999 most of the angler catch was in May and June. This is 

most likely due to the fact that angler was primarily a by catch in lobster trawl and the main 

lobster season was in May and June Figure 4. After the Millennium this changed and in the year 

2000 the end of the year has taken a larger part and in recent years about half of the catch comes 

in during the last four months of the year Figure 3 .  

Because direct fishing angler has only been active since around 2000 in Iceland for a short 
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Figure  4,  Landings  in  Iceland,  L.  piscatorius  by  gear.  (Statisitcs  Iceland,  2018)  

 

In Figure 2, it is visible that the trend in angler fisheries in Iceland has in recent years been 

going towards the gill nets from the trawls. There was a large increase in the gill nets in 2000 

when the direct fisheries began and in recent years the gill nets have been taking from the lobster 

trawl. This is because the companies that have the angler quota and the lobster quotas are mainly 

the same, and with increased quotas in angler and the high prices it is paying, it is desirable for 

more companies to go into direct gill net fishing for angler. The utilization possibilities for the 

liver are greater for gill net-caught fish than trawl-caught. Also, larger batches of liver are more 

likely to be viable for fresh export. For these reasons, this is a positive development for the 

future of utilization possibilities of fresh Icelandic angler liver. 

 
Figure  5,  Landing  harbours  in  Iceland  (Statisitcs  Iceland,  2018)  
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Eight landing harbours account for close to 86% of all landings of angler in Iceland from the 

years 1997-2016 Figure 5. Because of short shelf life of the liver it is important to analyse where 

the liver comes ashore. The largest single landing location is Vestmannaeyjar for the time in 

question but in the last two years Rif on Snæfellsnes has become the harbour that receives the 

most angler. Even though there are eight harbours that most of the landings come to they are 

relatively close and the distance by road between the harbour furthest away from the 

International Airport in Keflavík is only 500 Km and the other harbours on the list are all less 

than 250 Km away from the airport.  

The total catch in the year 2009 was 4,069 t which is a record catch.  Catch per unit effort has 

been increasing for all gear types since from 2001-2009 except for lobster trawl. In 2010 the 

catch was in total 3,269 t which is not as much as the year before but still the second largest 

year on record after that the stock has been in decline to the year 2016.  

Very good recruitment in 2000 in Icelandic waters increased angler stock index dramatically 

because his growth is very fast for the first 4-5 years. As shown above Catch has increased in 

context with that. Indications for the coming years are not as positive and the number indicate 

that the 2009 age cohort is the smallest in this century but still larger than those before the 

millennia. Issued quota in 2011/2012 was 3,130 t along with that the minister of fisheries has 

the authority to issue up to 1,200 t of quota in addition due to temporary exemption in the law 

about fisheries. (Lög um stjórn fiskveiða, 2006) The Icelandic MRI has suggested ways to 

reduce caught juvenile angler in trawls (Hafrannsóknarstofnun, 2010). 

2.3  Other  monkfish  species  
Many other related species can be found in the world’s oceans, seven of them are in the same 

genus, Lophius. Catch data is available for five of these, information is given for each of these 

below. Figure 6 shows roughly their distribution across the world’s oceans. For most of these 

species no information was found on if the liver was utilized. We know that the liver is utilized 

from L. piscatorius, L. americanus and most likely from L. lithuon because it is the only species 

living in the oceans around Japan where the liver is considered a delicacy.  
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Figure  6,  Distribution  of  Lophius  species.  (Research  Gate,  2018)  

 

 

  
Figure  7,  Monkfish  catch  by  species  nýtt  Fao  (FAO,  2016)  
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all the way to Senegal in the south (Jónsson, Kjaftgelgjur, 1992). Records for total catch of this 
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species were very limited. No data is available for the utilization of liver from the black bellied 

angler to be utilized for human consumption and it is traditionally discarded at sea with the rest 

of the viscera, according to the English Sea Fish Industry Authority (Archer, 2012). 

2.3.2.  Lophinus  americanus  
Lophinus americanus or the American angler, lives along the East coast of North America 

around Newfoundland and all the way south to the Gulf of Mexico. This species is a little 

smaller than the species around Iceland. The largest ever caught was 22,6 Kg and 120 cm but 

is commonly about 90 cm in length.   

The stock has been utilized for a long period of time and 16 nations have recorded landings of 

the species since 1950. In recent years the US has been by far the largest in these fisheries and 

was it overfished for many years until 1999, when a plan to redeem the stock was implemented. 

Some of the methods used to accomplish this were the closing of areas, gear restrictions and 

decreased quota. During this period the landings went from 13000 t in 2003 down to 2335 in 

2009 for the North area, and from 19300 in 1998 in the south down to 5300 in 2009. Most of 

the L. americanus comes ashore in the state of Massachusetts and New Jersey. Some of the 

liver utilized in those states, as well as and in New York, but some other is shipped to processing 

plants (Mid-Atlantic Fishery Management Council , 2011). 

2.3.3  Lophinus  litulon  
Often called yellow goosefish lives in the Northwest Pacific in Japanese waters, in Po-Hai gulf, 

China Sea and the Yellow sea. It lives in waters from 25m and down to 560m  

It is smaller than L. piscatorius matures at the length of 35-55cm at the age of five or six years 

old. The maximum length of a specimen caught is 150cm but in the end of the 20th century the 

fishermen in this area stated that the catch had declined dramatically to over exploitation and 

that large specimens had become very rear. No official data is available to support these 

statements. This species is the one most caught by the Japanese, Chinese and Koreans. Even 

though the quantity is great and no Official records where found regarding the total catch, it is 

regarded important because of the delicacy that he is and for the liver that is very valuable 

(Yoenda & al., 2001). 

2.3.4  Lophius  vomerius  
Often called devil anglerfish is not so different from the L. piscatorius in regard to the length 

but the common length is 50 cm. It lives primarily in the southeast Atlantic and to some extent 

off the coast of South Africa all the way east to the border to Swaziland (Fishbase, 2018).  In 
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recent years South Africa seem to dominate the fisheries from the species but before the 

millennia Spain and Namibia where large as well. The average catch from 1997 to 2007 was 

about 19000 t by official records but in 2007 FAO records no catch to Namibia but a report on 

(Samanta Petersen, 2010) otherwise so the reliability of the data is questionable. No records 

where found of utilization of liver from this species and could that turn out to be difficult in 

practice because of hot climate and primitive facilities on board bringing ashore liver fit for 

utilization could proof very difficult (FAO, 2007). 

2.3.5  Lophinus  gastrophysus  
Lives in deep waters, down to depth of 700 m, of the coast of Uruguay and North to the Gulf 

of Mexico and north along the US east cost to Pennsylvania. Most of the stock is of the coast 

of Brazil and have the Brazilians been the main utilizer of the species. No records where found 

of utilization of the liver from this species. It is smaller than those focused on here and is 

common length only 45 cm. 

2.4  Global  monkfish  catch    

 
Figure  8,  Total  world  catch  in  t  (FAO,  2016).  

.  

In Figure 8, the 14 highest nations by reported catch of all monkfishes accounted for 71% of 

the total catch for the years 1997-2015.  Even though many species of Lophius exist no record 

of liver utilization was found for most of them so those of most importance are L. americanus 

for US market and L. Lithuon for its evolvement with the Japanese market where. L. Piscatorius 
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being a large part of the global catch and having a liver fit for human consumption could evolve 

to be a recognizable part of the monkfish liver consumption worldwide.   

 
Figure  9,  L.  piscatorius  highest  nations,  1950-2015  (FAO,  2016).  

 

The nations that have over the years been the most successful are amongst other the UK that 

from 1990-2002 caught over half of the total catch every single year. Other nations that are 

large in angler fisheries are Ireland and Norway that switch places in 2000 when Norway for 

the first time, in the time checked, caught more than Ireland and has stayed above in the second 

place since leaving Ireland third. For most of the time from 1990 until 2008 the Faroe Islands 

have been rather large an equally exceeded Both Norway and Ireland in 2005. Iceland has since 

1999 been creeping up on those nations largest in L. piscatorius catching and in 2007 and 2008 

came in third after the UK and Norway Figure 9. 
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3. Materials  and  Methods  
The official data used in this project was retrieved from Statistic Iceland, Directorate of 

Fisheries and The Icelandic Marine Research Institute. The affiliate companies also provided 

the project with data. All other information was gathered through Internet research, interviews 

with people in the industry as well as through the research conducted and described in Methods 

section.   

Several methods were used to examine the angler liver in a laboratory during the project work. 

A principal analysis was done on four factors of ingredient: fat, water, protein and ash. Fat is a 

large part of the liver, and a 50-sample timeline was established over the high season to measure 

the fat content. The initial plan was to get ten samples each month, five of which coming from 

angler caught in the period from 1st -15th of each month and then other five samples from the 

second half of the month. It proved impossible to set fixed dates for the sampling because the 

landing dates were not fixed and therefore the landings varied depending on the amount caught. 

The samples were analysed both in the laboratory of Rannsóknarþjónusta Vestmannaeyja in 

Vestmannaeyjar and the research facilities of University of Akureyri.  Furthermore, a three-

sample fat acid analysis was bought from Matís to find the fat acid composition in the liver. 

3.1  Samples  
The samples came from three fishing vessels; Brynjólfur VE-3, Drangavík VE-80 and Glófaxi 

VE-300. These boats weere fishing in the fishing-grounds around Vestmannaeyjar. Some 

problem occurred with the collection of the liver on board the boats Brynjólfur VE-3 and 

Drangavík VE-80 because the liver collected was for the purposes of this research only but was 

not being collected for commercial sale. Therefore, the crew often forgot to collect the samples 

despite good intentions and as a result the timeline of fat samples analyzed were not as dense 

as would have been optimal. Later in the fall, and until the end of sampling time, all samples 

came from Glófaxi VE-300 that was also collecting liver for export hence, they gave access to 

enough liver, after each trip, to analyze. 

Glófaxi VE-300 catches nearly all of their angler in specialized gill nets. That is the type of 

fishing gear that is one of the best candidates to provide top quality liver for export. The 

landings vary between months but like in the total landings their main season is in the fall where 

the last four to five months of the year are the ones that the majority of the catching is done. 

This means the largest possibilities for export will have to be during this time. The larger the 

amounts of fish in each trip the less expensive. The sending costs would be due to economics 
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of scale in transporting. In 2009 Glófaxi landed 15 times the amount of angler which could 

possibly yield 300 Kg of liver which is used here as a baseline for individual shipment of fresh 

liver via airfreight. This was the case for 11 landings in 2010. These numbers show that of 

number of landings over these two years only, the landings where only 26 times so large that 

an individual airfreight would be considered. The average amount of liver that is achievable 

from each landing during the high season was the average quantity, so it is clear that other 

possibilities than airfreight should be considered, Figure 10. 

 
Figure  10,  Landings  of  Glófaxi  VE  300  (Statistics  Iceland,  2011).  

 

Vinnslustöðin í Vestmannaeyjum (VSV) is a large fishery and production company in Iceland 

that holds 8,9% of issued quota in angler. Their angler catch is both in gill nets and trawls, both 

bottom trawls and lobster trawl. Before this project VSV had not utilized angler liver. 

(VSV) lands most of their total catch in trawls and is mostly divided between convectional 

bottom trawl during the winter months and lobster trawl in the summer.  The largest part of 

their catch in angler comes in over the summer months in the lobster trawl during the lobster 

season. A relatively small percentage comes in over the main angler gill net season 

Figure 11. 
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Figure  11,  Total  catch  by  VSV  in  2009  and  2010  by  gear  and  months  (Statistics  Iceland,  2011).  

3.2  Principal  Analysis  

3.2.1  Fat  
The Fat was extracted from samples using the Soxlet method, where samples are weighed and 

dried and then placed in a Soxlet boiler where a boiler flask with Petroleum-ether or Diethyl-

ether is placed beneath and then the fat is extracted from the sample by distilling the ether 

through the sample. In the beginning a few controlled runs were conducted on the same sample 

to determine if the suggested distilling time for other samples was sufficient for the liver. This 

demonstrated that the suggested distilling time of 6 hours was sufficient. Even though two 

different ethers were used in the experiments they should have the exact same results 

(Hjartarson, 2011).   

3.2.2  Protein  
The protein was measured using the Kjeltic-method, where all proteins in a sample are broken 

down with the help of sulphuric acid and an oxidation catalyst. This blend is heated above 

400°C, in the heat the sample is digested. In this process the carbohydrates from the proteins 

turn to ammonium sulphate or 𝑁𝐻#$ which are turned into ammonia that is blended with boric 

acid and that can then be titrated to determine the original amount of protein in the sample. In 

the experiments two different types of oxidation catalysts where used, Selenium and Kjeltabs 

Cu/1,5; 1,5 g K2SO4;0, 15g CuSO4x5H2O from Foss Analytical. 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

Ja
nu
ar
y

Fe
br
ua
ry

M
ar
ch

Ap
ri
l

M
ay

Ju
ne Ju
ly

Au
gu
st

Se
pt
em
be
r

Oc
to
be
r

N
ov
em
be
r

De
ce
m
be
r

Pr
op
or
tio
n

Month

Landings	  of	  L.	  piscatorius	  

Other	  gear

Gill	  nets

Lobster	  trawl

Bottom	  trawl



Háskólinn á Akureyri  Viðskipta- og raunvísindasvið 

 15 

Using different types of catalysts should not have any effect on the results (Pétursdóttir, 2011). 

These experiments could only be conducted in Akureyri due to lack of access to equipment in 

Vestmannaeyjar therefore, the spectrum of the samples is not as wide as would have been 

optimal.  

3.2.3  Salt  
An attempt was made to measure salt in few samples using the Volhard Method. The Volhard 

method is common in the food industry to measure the amount of salt in samples. The method 

is a back titration that in its essence starts by adding excess amount of silver nitrate in to a 

solution of a sample that has been diluted with water. When this is done the Cl from the salt 

binds in to AgCl. Then the solution is titrated with ammonium thiocyanat to measure how much 

silver nitrate is left in the solution. The results from that can then be used to determine how 

much salt was in the initial sample.  The result of these measurements turned out to be 

inconclusive and are therefore not discussed further.  

 

3.2.4  Ash  
Ash measures the total amount of minerals in a given sample after all organic material has been 

burned from it. The method used for measuring ash in this project is called AOAC that is a 

simple but a delicate method especially for the liver. The method is normally done in a way that 

a weighed sample is dried in more than 100°C for one hour before being heated on a special 

hot plate until no movements are left in the sample. Then it is put in an ash oven for 12 hours 

before being cooled and weighed again to measure what is left. This process as described above 

turned out to be not suitable for ash measurement in angler liver. After contacting Lýsi hf. with 

the aim of find a solution to this problem no one seemed to have a finite answer and the only 

advise was to try to slow down the process as much as possible. After many failed attempts, the 

method of placing a small sample in to a deep crucible or a melting pot, see Figure 12, with the 

purpose of trying to stop the fumes from the vaporized oil as it turned to catch fire. This does 

also minimize the amount of material escaping from the melting pot as they heated. Melting pot 

with a lid was also tried but the heat build-up turned out to be impossible to manage and always 

exited the flash point of the fish oil resulting in a fire where visible ash flakes were seen coming 

up from the flames see Figure 13, In the end of the heating, clearly some of the sample has 

gotten to the outside of the melting pot.. The slower the process was, the better it went. Leaving 

the melting pot in the oven at 105°C for 40 hours and poke holes in the sample, with a needle 
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or similar instrument, at least two times during that period, turned out very well. It was also 

successful to keep the hotplate on lowest possible setting for one hour before increasing the 

heat. After this step the conventional method could be followed, though with caution.  

 
Figure  12.  -  in  the  beginning  everything  looks  normal  on  the  hot  plate.  

 
Figure  13,  In  the  end  of  the  heating,  clearly  some  of  the  sample  has  gotten  to  the  outside  of  the  melting  pot.  
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3.2.5  Water  
Water determination was not done in a traditional way since a sample of liver was simply dried 

and weighed before and after. The basic method is to dry in an oven at 104 C° and weigh it 

again.  This was often done in association with the fat samples because all samples going 

through fat measurement need to be weighted and dried. 

3.3  Fatty  acid  analysis  
Fatty acid analysis was conducted on three samples at Matís ohf. laboratory. The program used 

by Matís is based on AOAC 996.06  

Appendix V. Where fat and fatty acids are extracted from food or food products using a 

hydrolytic method where pyrogallic acid minimizes oxidative degradation. Fat is extracted into 

ether and then methylated to fatty acid methyl esters (FAMEs) in methanol. The FAMEs are 

then measured using capillary gas chromatography and calculated (AOAC International, 2002).  
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4.  Handling  and  production  
Handling is of great importance n food processing of delicate subject such as angler liver where 

texture is a very important factor. The monk fish liver, having such different attributes than the 

liver of most fish and more similar to some poultry make the handling of it and possibilities for 

food production somewhat different from cod or pollock liver that that Icelandic processors are 

more used to handling. 

4.1  On  board  handling  
Angler liver is a very delicate material and has to be handled with care in order to ensure 

premium quality. The best way to handle the liver aboard is right away when the fish is caught, 

the best quality comes from fish in gill nets that is still alive when the gill nets are hauled aboard. 

Then it is very important to carefully cut the liver loose when the fish is gutted and use as little 

water as possible to clean it in order to keep the blood in it since it gives the taste. It is very 

important not to cut into the stomach or the gall bladder of the fish before the liver is extracted 

because material from these organs will deteriorate the liver very fast if left around it.  When 

the liver has been cut loose it is best to clean it with as little water as possible and then put a 

portion of five kg in a closed 440L. container filled with ice to ensure fast cooling (Jakobsson, 

2011). This method of storing the liver in small bags surrounded with ice in a closed container 

has been used aboard Glófaxi VE 300 for liver exported to New York since 2010 and no 

complains about this handling have reach the captain of Glófaxi. No further information where 

accessible from Menja LTD which has been the main buyer of angler liver from Iceland 

(Jakobsson, 2011). 

4.2  Handling  in  transport  
Fresh transport of the liver has to be done right because of how delicate the liver is. The best 

method according to Jun Kaskai, with Azuma Foods Canada Co., Ltd the largest producer of 

monkfish liver in North America, is to seal it in bags on board as described above and then pack 

the bags in foam boxes with ice bags, Figure 15 to ensure cooling on the way this is the method 

used to transport the liver from the East coast of the United States Figure 14, mostly from 

Harbour cities of Massachusetts like Boston and New Bedford. Azuma has a general rule of 

maximum storage time that is five days on board the vessel and then another three days of 

transport until they start their production (Kasai, 2011). 
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Figure  14,  Package  of  liver  in  Toronto.  (Kasai,  Jun.  02.09.11)  

  

 
Figure  15,  Inside  of  a  box  of  liver  with  ice  bags  as  a  cooling  source.  (Kasai,  Jun.  02.09.11)  
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4.3  Cleaning  for  further  processing  
The process of extracting the veins and blood vessels from the liver is very time consuming. 

After experimentation with different knifes and methods was found to start with the best way 

of doing this was with a fillet knife by beginning with the large veins usually close to the center 

of the liver and work your way out to the edge. This process was more time consuming when 

working with smaller livers. The veins were not the only thing that had to be removed because 

the liver can also contain parasites, either Pseudoterranova decipiens or Anisakis simplex. 

These parasites are both possible in angler liver since angler is a carrier of both of these parasites 

and they get into the angler through its diet and juvenile cod is the most likely reason for P. 

Decipiens in angler and herring for A. Simplex which is less likely but a possible parasite in 

angler liver.  If these parasites are in angler then the highest concentration seems to be in the 

organs including the liver (Einarsson, 2013). Those found in the liver are usually well visible 

and easily removed, they don’t seem to be a major problem and on average there was  less than 

one worm in each liver and they were never found in the end product. Though most of the liver 

contained none or few parasites a few livers were thrown away during the product development 

process due to infestation of these worms. 

 Twenty four were taken to find out the average utilization factor of the liver and it turned 

out to be 85% so on average 15% of the liver that comes to shore is thrown out if the liver is 

going for further production.Appendix I This is not the case for fresh export because that liver 

is not handled further after it is sealed aboard the vessel. These numbers could have some bias 

in them because about half of these samples where actually going for further processing and 

their average was just under 83% but the data collection is too small to determine if that is the 

case. This utilization factor is only built on samples from Glófaxi VE and they provided by far 

the best samples of all the vessel that took part in the project. The reason for this is because the 

crew was used to collect angler liver for export. The reasons for the poorer quality from the 

other vessels is lack of training of the crew and possibly worse storage facilities These are 

factors that could be eliminated once these vessels would be collecting liver for commercial 

reasons where quality would affect prices and therefore the deckhand’s salary, rather than a 

research project where the financial gain from better quality samples is none existent. The 

results of these experiments will be further discussed in   
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5. Research Results. 

4.4  Processing  
Processing of the liver can be done in various ways. The main method applied in this project 

was the making of cylindrical shaped sous vide, steam boiled rolls. Theses rolls are the 

traditional way of preparing the dish of ankimo in Japan and with the spread of Japanese cuisine 

around the world it has followed and seems to have gotten some popularity in the United stated 

(Sawaisanyakorn, 2004). 

 
Figure  16,  Traditional  cylinder  of  ankimo  (Catalina  Offshore  products,  2010).  

 

The Figure, Figure 16 above shows the cylindrical ankimo roll that is produced by a company 

called Catalina Offshore products in California. Experiments weere done to replicate this 

product using liver from L. piscatorius with aid from Grímur Gíslason chef and co-owner of 

Grímur kokkur ehf.  seafood manufacturing company. Information on the methods was found 

on the Internet (Kumano, 2018). The basic method is to get the liver as fresh as possible.,  

The liver was lightly salted, and the salt stayed on for the time chosen by the one preparing the 

liver. It was usually refrigerated with the salt. Afterwards the salt was lightly removed with 

paper towel and then it was ready for rolling. This stage was both to get the salt flavour 

throughout the liver and also to remove as much water as possible. The packaging stage consist 

of the liver being wrapped in plastic to get the cylindrical shape and then it is best to vacuum 

pack the roll Figure 18. This was done to ensure the perfect Sous vide cooking.  The temperature 
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and cooking times established during this experiment are an industry secret of Grímur Kokkur 

ehf.  

In an attempt to shorten processing time, one batch was put through a sausage maker where the 

liver, after being treated like before went into a silo that squeezes the material into a plastic 

cylindrical bag or a sausage casing, which was then ready for steaming This turned out to have 

a negative effect on the texture of the liver where it was not as firm as with the convectional 

rolling method.  

 
Figure  17,  Grímur  Gíslason  tasting  the  results.  

 

The cooking time and temperature remain an industry secret as agreed up on between the 

Grímur and the author. The basic methods did not vary much from the one mentioned above 

other than industrial equipment is used such as steam oven and after the cooking is finished, the 

rolls are super chilled in automatic freezers Figure 17. The process of getting control of cooking 

time and temperature were easier tasks than anticipated and samples were sent to sushi chefs 

from the third batch Figure 18. Their feedback was very good and they all showed interest in 

the product (Guðgeirsson, 2011). Many factors can affect the products taste and consistency. 

On some web sites that were explored, before entering the production stage, it was 

recommended to wash the liver in cold water for a number of hours before further handling. 

This step was experimented with one batch of liver and turned out to have negative effect on 

the liver in form of not as firm texture and greatly reduced taste. 
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Figure  18,  Ankimo  roll  vacuum  packed  and  sous  wide  cooked.  

 

For further research, trying to expand the possible use of the liver two types of pate were 

experimented with. One was done with a Puffin liver pate, see Figure 20, recipice with Einar 

Björn Árnason Chef and owner of Einsi Kaldi veisluþjónusta ehf. Few people tasted that pate 

and the reaction to that experiment was so good that it was decided to make a batch for a 400 

people Game buffet but while cooling over night the pate separated and was therefore not 

acceptable for the buffet. The reason for the separation was most likely that the liver used was 

frozen before it was used but freezing is not recommended for liver until it has been processed. 

All though an experiment of making ankimo rolls with a sample that had been frozen before 

did not cause any complication in the processing other than the texture was not as firm as with 

rolls from fresh material, but it did not seem to affect the taste much.  
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Figure  19,  Pan  fried  Liver  decorated  by  Einar  Björn  Árnason.  

 

Einar Björn Also tested an upsetting of the ankimo just fried on a pan and decorated Figure 19. 

His view on the taste and texture was that the liver could for some parts be good fit with the 

New Nordic Cuisine that emphasizes amongst other things on rationality, self-sufficiency and 

to express: freshness, purity and simplicity (Meyer, án dags.). 
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Figure  20,  Pate  slices  by  Einar  Björn  Árnason  

 

Grímur with Grímur kokkur ehf. also made pate by his secret recipe during the evolution phase. 

That pate was sent to France for feedback but due to delays it had lost its quality so sufficient 

feedback never arrived from other sources than friends and family and it looked like that work 

would not yield any results Figure 21. Until the winter of 2013 when a local restaurant in 

Vestmannaeyjar introduced a new dish on their pre-Christmas menu that was angler liver pate, 

which was served that winter and was made by Grímur kokkur.  

 
Figure  21,  Grímur  working  with  angler  liver.  
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The Process of making the angler liver pate starts with the liver being cleaned by the same 

means as for the making of the rolls as seen in 5.1.1 Possible utilized percentage. Then the next 

step is to blend the liver thoroughly in a food processor and then it is sieved to a container 

Figure 22. 

  
Figure  22,  Liver  paste  

  

  

After the liver paste has been put aside the process of preparing the spices and other flavour 

enhancing aids that though remain an industry secret for this project as agreed up on with 

Grímur kokkur ehf. The spices and vegetables are boiled on a deep pan for several minutes 

before the liquid is sieved as well, Figure 23 . 
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Figure  23,  Boiling  spices  

  

  

It is then blended together with the liver paste. This blend is the poured in to a mold and then 

baked in a stem oven before being quick cooled to increase firmness and the consistency in the 

end product, Figure 24.  
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Grímur used his secret recipe for making goose liver pate and modified it for angler. After some 

of experiments with this process he came up with a recipe that was to his liking. 

 

   

Figure  24,  Pate  being  baked  
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5.  Research  Results  

5.1  Liver  percentage  
Liver percentage is an important part of the research and during the research the numbers 

originally presented to the author where higher than those obtained both from the data acquired, 

from the MRI, and the data collected in the research in this project. Because of 

miscommunication with the MRI it was thought that no raw data existed on the liver percentage 

of L. piscatorius so a sampling process was started to collect some data for this purpose. Later 

on, Valur Bogason MRI Branch Manager in Vestmannaeyjar pointed out that this information 

existed within the MRI even though this projects initial contact within the MRI stated that no 

such information was available. This occurred probably because this employee did not know 

that such data existed. Access to this data was granted soon after. The MRI had 1.268 samples 

from the years 2001 to 2011. Liver percentage for these samples was 5.80% for gutted fish but 

4.51% for un gutted fish. These results were not fully consistent with the samples taken by the 

author in the fall of 2010 Appendix II. Where liver percentage was higher (Marine Research 

Institute of Iceland, 2011). This is probably because of the timing of the sample collection. MRI 

almost only collects this information during the spring stock assessment survey in March, but 

the samples taken for this project were taken in the fall, which is the high season, so the higher 

liver percentage might by some extent be explained by that.  

 

 
Figure  25,  Possible  liver  utilization  for  Glófaxi       
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Appendix  III.  

 

Glófaxi did sell liver on the fishmarked in the fall of 2011 and the total liver percentage was 

around 6.5% and accourding to the captin the sale was where divided between liver for fresh 

export and for canning in the way showed in Figure 25. 

5.1.1  Possible  utilized  percentage  
Not all of the liver can be utilized. Veins and damaged parts of the liver need to be removed 

before it can be prepared for human consumption. The utilization factor is a measurement on 

the difference in weight of the liver before and after the cleaning as seen in Figure 27. This is 

done by cutting out these parts as described in chapter 4.3 Cleaning for further processing. Fifty 

samples of liver were cleaned of all unwanted material and weighed before and after, to find 

out how high percentage of the liver can be utilized. The results showed that the average 

utilization percentage is 88%, liver which is not contaminated with gall or other substance that 

can ruin a whole batch and could be used for processing.  No trend was visible over the sampling 

time that ran from 20th of August until 18th of November 2011. The individual samples that had 

the lowest utilization percentage were the smallest livers since the veins and surrounding 

material that is removed during the cleansing become a smaller part of the whole organ as the 

liver gets larger.  

   
Figure  26,  Utilization  percentage  of  each  liver  in  the  fall  of  2011.Appendix  I  

 

The figure above, Figure 26 shows the utilization percentage of the 50 samples taken at five 

separate times during the fall of 2011. No visible trend is recognized other than the figures are 

lowest for the first sampling date, but those numbers are most likely inaccurate because of the 
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small sampling size and the fact that all the livers inspected on this date were small weighing, 

on average 96.6 grams when the overall average before cleaning was 681.1 grams, Figure 27. 

This percentage is only relevant for further processing since liver for export would typically be 

exported whole and then further handled on the processors end.   
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Figure  27,  Liver  before  and  after  cleaning.  
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5.2  Principal  analysis  results  
The principal analysis on the angler liver was conducted in the late summer and fall of 2011. 

Due to lack of samples and access to proper research facility the timelines and number of 

samples varied between different factors in the analysis. Still a basic table of principal analysis 

result is presented in the summary of this chapter. 

5.2.1  Fat  percentage  analysis  
As stated before the fat analysis was conducted from 10th of August until 07th of December, the 

fall season was chosen since it is the main season. The aim was to analyze whether any changes 

would occur in the fat percentage of the liver during that period. No trend was recognized in 

the proportion of fat over the period Figure 28. The last two batches of samples and the first 

two were very similar, with averages difference of less than 3%. That is from 43% in August 

to 41.1% in December. 

 
Figure  28,  Fat  percentage  in  angler  liver  in  high  season,  fall  2011.Appendix  IV  

The overall average of fat is 40.9% of the liver, which is much lower than for instance cod liver 

where the average, for cod from the Barents in 2007, was 64% on average. (NIFES, 2007) 

5.2.2  Fatty  acids  analysis  
Three samples were sent to Matís ohf. for fatty acid distribution analysis. Where their laboratory 

analyzed the fatty acid from three samples taken at different times of the angler season in fall 
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Fatty acids in the samples. The main findings from the fatty acids analysis are illustrated in 

Table 1. 

 
  

  

  

 

 
  

 

 

 

 
Table  1,  Distribution  of  Fatty  Acids  in  angler  liver  cumulative  result.  

  
Appendix  V  

 

The distribution of Fatty acids (FA) in these samples show that there are indicators that the liver 

has a healthy distribution where Trans Fatty acids (TFA) are only 0,2%. Which is well under 

legal levels within the countries that have already limited TFA in food products. The first 

country to ban TFA in food was Denmark, where in 2003 a new law was passed that limited 

TFA in food to one percent of the total fat. The states of New York and California have limits 

of maximum 0,5 grams of TFA in each serving, according to that a serving of ankimo would 

need to be 2.500 grams to reach this level which is well above any normality. As mentioned 

above Danish law allow a maximum of 1 gram of TFA per 100 grams of fat in food products. 

The TFA in each serving of angler liver is under those levels (Food Standards Australia New 

Zealand, 2009). In Iceland there are no official law is in place to ensure limited TFA in food. 

However, the Ministry of Welfare did issue a parliamentary resolution on a general welfare 

policy for the years 2013-2020 where it was proposed to reduce the proportion of saturated fats 

and trans fats down to 13% of total fat consumption per household (Velferðarnefnd Alþingis 

2012/2013, 2012). Even though there are still very few countries or regions that have legislated 

or introduced other restrictions on the amount of TFA in food products there is a weakening in 

these matters all around the world. And if the large nations would pass some sort of restrictions 

in the near future it could have serious impacts on distribution of food products with high TFA 

levels.  

Percentage Acid Types 

20.4% Saturated Fatty Acids 

48.4% Monounsaturated Fatty Acids 

24.3% Polyunsaturated Fatty acids 

0.2% Trans Fatty acids 

6.6% Unknown Fatty Acids 

100.0% Total 
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Of those polyunsaturated fatty acids (PFA), Eicosapentaenoic acid (EPA) and Docosahexaenoic 

acid (DHA) are the ones that are mainly considered regarding health benefits. EPA is one of 

the Omega-3 fatty acids and it is the one that the human body cannot produce on its own, 

therefore it is needed from food. DHA is the other Omega-3 FA that is mostly linked to health 

benefits. No official suggestion for intake of EPA and DHA exists in Iceland but in the USA 

the Institute of Medicine suggests an intake of 160 mg of DHA and EPA combined each day, 

also the American Heart Association recommends eating fat fish at least two times a week. That 

is the equivalent of about 1.250 mg of DHA and EPA each day (Jessica Crandall, 2011). The 

angler liver has 24% PUFA of the total fat on average for the samples discussed above of those 

5.8% are EPA and 10.3% DHA. When the total average from the fat measurements are used, 

the average fat in angler liver is 40.9% and the combined level of DHA and EPA is 16.1%. To 

fulfil the suggested amount of daily DHA and EPA consumption, suggested by the US Institute 

of Medicine, one would only need to consume 2.5 grams of angler liver. To fulfil the 

suggestions of the American Heart Association one would need to consume 19.4 grams of 

angler liver if no other fish or fish oil would be consumed (American Heart Association, Inc., 

2010). 

Percentage Acid types 

19.3% Saturated Fatty Acids 

44.2% Monounsaturated Fatty Acids 

36.5% Polyunsaturated Fatty acids 
Table  2,  Cod  liver  Fatty  acid  combination  for  SFA,  MUFA  and  PUFA  (NIFES,  2007).  

 

When the angler liver is compared with cod liver from Icelandic waters, the combination of the 

FA in cod liver for SFA, MUFA and PUFA is similar Table 2. However, the angler liver is 

showing results of lower levels in SFA and higher in PUFA, which is better considering health 

and human consumption (American Heart Association, Inc., 2010). 

5.2.3  Water  
Water is an important part of most material for food production since it affects, amongst other 

things, storage capabilities and texture. For this principal analysis water percentage was 

examined within 31 samples during the time period from 23.08.2011 until 08.12.2011.  
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Figure  29,  Water  percentage  for  fall  2011.       
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Appendix  VI.  

 

No trend was detected in the percentage of water over the sampling period, so it was concluded 

that in the sampling area during the high season in the fall of 2011 water levels in liver do not 

tend to change. The average water percentage in the liver was 38.8% and the standard deviation 

was 6.3%, Figure 29.  Although water is an important part of any food product, the method used 

in the experiments of processing the liver a large part of the water is extracted using salt. 

Therefore, a precise amount of water within the initial material is not of most importance when 

the final processing for consumption has begun. 

5.2.4  Ash    
As described in methods the process of measuring the level of ash or inorganic material in 

samples that are as rich in fat as the liver is very complicated because of the flammability of 

the oils in the samples. After many failed attempts four samples where still measured within 

the statistical error limit of 0.2%. These samples on average returned 0.70% as the total amount 

of ash in the samples.  
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Appendix VII. 

5.2.5  Protein  
Protein was as stated before measured with the Kjeltic method and the results showed that the 

average total protein in angler liver is 7.5% and the standard deviation 1.3%. Due to multiple 

difficulties in the application of the Kjeltic method only eleven samples were used in this 

average, the variation between samples were 3% or lower.Appendix IIX.  
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6.  Discussion  
Monkfishes are considered a delicacy around the world and their liver are indeed a priced 

delicacy amongst certain groups, with Japan as a centre for consumption. 

Even though many species of Lophius are fished all around the world for most of them no record 

of liver utilization was found. Those of most importance are L. americanus for US market and 

L. lithuon for the Japanese market. L. piscatorius is a large part of the global catch and having 

a liver fit for human consumption could become a recognizable part of the monkfish liver 

consumption worldwide. Some of these species might hold unexploited opportunities from 

utilization for the liver. 

In the beginning of this project I had high hopes regarding market research and possible 

marketing efforts but those fell through after relentless effort for contacts and search for 

information which for most part yielded no result due to the fact that the marked outside of 

Japan seemed to be really small. Also, everyone contacted in the field withheld their 

information apart from one company in Canada that produces for the US market. During this 

time the dream of shipping commercial samples of raw liver to producers, and subsequently 

develop a business relationship between the participants and producers abroad slowly faded 

away. The main reason for this was the inaccessibility to producers, unstable supply and very 

high freight cost due to sensitivity of the liver and small shipment size.  Furthermore, the supply 

of liver in Iceland has declined drastically since the start of the project, the main reason being 

that the TAC in 2017 has shrunk over 75% from its largest amount 2009 leading to failure of 

the initial assumptions in project. If the stock was to regain its size in the future this project 

could proof beneficial to someone aiming to increase value of angler liver in Iceland. 

 The main focus of the project then shifted towards the biology of the liver and its properties 

along with the work done on product development. The principal analysis of the monkfish liver 

shows that it is not so different from the cod liver from the Barents Sea. When the leaves of ash 

or non-biomaterial, total protein and water is measured. The fat contend in angler liver is on the 

other hand only two thirds that of the cod. The fatty acid analysis concluded that the fatty acid 

composition of the monkfish liver is safe and could be considered healthy for human 

consumption.  The product development work with Grímur Gíslason and Einar B. Árnason was 

a learning process for everyone involved and their effort of applying their experience on 

handling liver of other fish and birds resulted in lots of facts coming to light for instance prove 

for the fact that texture of the liver can be lost if frozen fresh. Some of what we learned during 
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this process could not be disclosed here due to a promise made to the chefs made prior to the 

work done on the liver product development. Even though the project clearly failed its main 

goal in the beginning of increasing the value of monkfish by making the liver more valuable. 

Lot of information was accumulated, and lessons learned that will hopefully turn out to be 

beneficial in the future. 
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8.  Appendix  

Appendix  I  
Date   whole  liver   cleaned   percentage   discarded  
18/11/11   1496   1361   91%   135  
18/11/11   309   262   85%   47  
18/11/11   467   409   88%   58  
18/11/11   867   745   86%   122  
18/11/11   1350   1108   82%   242  
18/11/11   1287   1010   78%   277  
18/11/11   1883   1351   72%   532  
20/08/11   114   93   82%   21  
20/08/11   93   66   71%   27  
20/08/11   83   62   75%   21  
11/10/11   1539   1500   97%   39  
11/10/11   330   298   90%   32  
11/10/11   2360   2227   94%   133  
11/10/11   472   427   90%   45  
11/10/11   435   397   91%   38  
11/10/11   600   516   86%   84  
11/10/11   898   821   91%   77  
11/10/11   301   267   89%   34  
11/10/11   328   285   87%   43  
11/10/11   145   128   88%   17  
11/10/11   184   159   86%   25  
11/10/11   586   523   89%   63  
11/10/11   227   208   92%   19  
11/10/11   340   291   86%   49  
11/10/11   300   267   89%   33  
11/10/11   171   157   92%   14  
18/10/11   265   190   72%   75  
18/10/11   539   432   80%   107  
18/10/11   839   692   82%   147  
18/10/11   349   269   77%   80  
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Appendix  II  

Sample 

nr. ship 

catch 

date 

mesured 

date length 

weight 

whole 

weight 

gutted 

liver 

wieght 

liver % 

whole 

liver 

% 

gutted Gender 

1 Glófaxi   05-Apr 74 5244 3981 185 4% 5% M 

2 Glófaxi   05-Apr 73 6015 4567 377 6% 8% M 

3 Glófaxi   05-Apr 80 8560 6499 566 7% 9% M 

4 Glófaxi   05-Apr 77 5846 4439 145 2% 3% F 

5 Glófaxi 
19-

May 
03-Jun 72 4498 3688 145 3% 4% F 

6 Glófaxi 
19-

May 
03-Jun 82,5 12220 7945 857 7% 11% M 

7 Glófaxi 
19-

May 
04-Jun 

  
6995 5168 625 9% 12% M 

8 Glófaxi 
19-

May 
04-Jun 

  
11086 9180 778 7% 8% F 

9 Glófaxi 
12-

Jun 
14-Jun 

  
3330 2412 170 5% 7% M 

10 Glófaxi 
12-

Jun 
14-Jun 

  
3986 3380 159 4% 5% M 

11 Glófaxi 
12-

Jun 
14-Jun 

  
4660 3606 168 4% 5% M 

12 glófaxi 
12-

Jun 
14-Jun 

  
2924 2163 145 5% 7% F 

13 Glófaxi 
30-

Jun 01-Jul   
5503 4782 320 5% 

7% 
M 

14 Glófaxi 
30-

Jun 01-Jul   
4446 3570 186 

4% 5% 
M 

15 Glófaxi 
30-

Jun 01-Jul   
3990 2930 286 

7% 10% 
M 
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16 Glófaxi 
30-

Jun 01-Jul   
4355 3572 180 

4% 5% 
M 

17 Glófaxi 
30-

Jun 01-Jul   
5525 4498 343 

6% 8% 
M 

18 Glófaxi 
30-

Jun 01-Jul   
8005 6450 371 

5% 6% 
M 

19 Glófaxi 
30-

Jun 01-Jul   
2968 2312 161 

5% 7% 
M 

20 Glófaxi 
30-

Jun 01-Jul   
2096 1585 118 

6% 7% 
M 

21 Glófaxi 
08-

Jul 10-Jul 67 
5005 3742 219 

4% 6% 
M 

22 Glófaxi 
08-

Jul 10-Jul 69 
5601 4720 304 

5% 6% 
M 

23 Glófaxi 
08-

Jul 10-Jul 65 
4656 3638 206 

4% 6% 
F 

24 Glófaxi 
08-

Jul 10-Jul 52 
3523 1937 108 

3% 6% 
F 

25 Glófaxi 
08-

Jul 10-Jul 71 
4108 3483 176 

4% 5% 
M 

26 Glófaxi 
08-

Jul 10-Jul 54 
2013 1648 132 

7% 8% 
M 

27 Glófaxi 
08-

Jul 10-Jul 106 
21100 15950 1290 

6% 8% 
F 

28 Glófaxi 
08-

Jul 10-Jul 68 
4534 3540 258 

6% 7% 
M 
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Appendix  III  

Landing 

Guttet 

angler 

Liver 

Fresh 

Liver for 

canning 

Liver 

total 

Fresh 

export Canned 

Total 

percentage 

28/10/10 8972 255 325 580 2,8% 3,6% 6,5% 

04/11/10 7637 327 187 514 4,3% 2,4% 6,7% 

11/11/10 5035 192 144 336 3,8% 2,9% 6,7% 

17/11/10 2743 144 33 177 5,2% 1,2% 6,5% 

19/11/10 3250 168 
 

168 5,2% 0,0% 5,2% 

25/11/10 3542 154 50 204 4,3% 1,4% 5,8% 

 

Appendix  IV  
 

Sample Date percentage ship 

1 10/08/11 56% Brynjólfur 

2 10/08/11 32% Brynjólfur 

3 10/08/11 51% Brynjólfur 

4 10/08/11 50% Brynjólfur 

5 10/08/11 56% Brynjólfur 

6 20/08/11 58% Glófaxi 

7 20/08/11 33% Glófaxi 

8 20/08/11 28% Glófaxi 

9 20/08/11 27% Glófaxi 

10 12/09/11 29% Drangavík 

11 12/09/11 17% Drangavík 

12 12/09/11 19% Drangavík 

13 12/09/11 33% Drangavík 

14 12/09/11 37% Drangavík 

15 21/09/11 48% Glófaxi 

16 21/09/11 39% Glófaxi 

17 21/09/11 56% Glófaxi 

18 21/09/11 27% Glófaxi 

19 05/10/11 48% Glófaxi 
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20 05/10/11 39% Glófaxi 

21 05/10/11 55% Glófaxi 

22 05/10/11 27% Glófaxi 

23 05/10/11 44% Glófaxi 

24 05/10/11 48% Glófaxi 

25 27/10/11 46% Glófaxi 

26 27/10/11 51% Glófaxi 

27 27/10/2011 42% Glófaxi 

28 05/11/11 43% Glófaxi 

29 05/11/11 52% Glófaxi 

30 05/11/11 28% Glófaxi 

31 18/11/11 37% Glófaxi 

32 18/11/11 50% Glófaxi 

33 18/11/11 40% Glófaxi 

34 18/11/11 43% Glófaxi 

35 18/11/11 43% Glófaxi 

36 18/11/11 37% Glófaxi 

37 02/12/11 39% Glófaxi 

38 02/12/11 43% Glófaxi 

39 02/12/11 40% Glófaxi 

40 02/12/11 36% Glófaxi 

41 02/12/11 58% Glófaxi 

42 02/12/11 53% Glófaxi 

43 08/12/11 54% Glófaxi 

44 08/12/11 48% Glófaxi 

45 08/12/11 35% Glófaxi 

46 08/12/11 36% Glófaxi 

47 08/12/11 34% Glófaxi 

48 08/12/11 40% Glófaxi 

49 08/12/11 24% Glófaxi 

50 08/12/11 35% Glófaxi 

51 08/12/11 41% Glófaxi 
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Appendix  V  
 

Fatty acid distribution expressed in % of total fatty 

acid methyl esters Column1 Column2 Column3 

Starlims no. 

R11-

3013-1 

R11-

3013-2 

R11-

3013-3 

sample type lifur lifur lifur 

GC ref 2012-33 2012-34 2012-35 

C12:0 0,03 0,03 0,03 

C14:0 3,41 3,47 3,7 

C14:1 0,18 0,18 0,2 

C15:0 0,34 0,4 0,39 

C16:0 13,36 13,14 14,51 

trans C16:1n7 0,02 0,01 0,02 

C16:1n9 0,37 0,27 0,27 

C16:1n7 8,65 7,87 8,68 

C17:0 0,16 0,18 0,18 

C16:2n4 0,6 0,69 0,69 

C18:0 2,55 2,59 2,62 

C16:3n4 0,11 0,15 0,14 

trans C18:1 0,16 0,18 0,19 

C18:1n11 2,74 1,94 2,3 

C18:1n9 15,94 14,86 14,71 

C18:1n7 5,38 5,45 4,73 

C18:1n5 0,39 0,4 0,41 

C18:2n6 1,29 1,32 1,32 

C20:0 0,05 0,07 0,07 

C18:3n6 0,09 0,09 0,07 

C18:3n4 0,03 0,04 0,04 
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C18:3n3 0,64 0,53 0,52 

C20:1n11 1,46 1,57 1,64 

C20:1n9 6,9 7,85 7,33 

C20:1n7 0,37 0,41 0,32 

C18:4n3 2,03 1,49 1,24 

C20:2n6 0,25 0,22 0,21 

C20:3n6 0,08 0,08 0,09 

C22:1n9 5,12 7,64 6,95 

C20:3n3+C20:4n6 1,53 1,77 1,69 

C23:0 
   

C20:4n3 0,63 0,57 0,5 

C20:5n3 (EPA) 6,54 6,05 4,91 

C24:0 0,02 0,02 0,02 

C24:1 0,53 0,61 0,64 

C22:5n3 1,21 1,16 1,37 

C22:6n3 (DHA) 10,28 9,96 10,65 

Saturated FA 19,91 19,9 21,5 

Mono Unsaturated FA 48,03 49,06 48,17 

Poly unsaturated FA 25,32 24,13 23,45 

Trans FA 0,18 0,19 0,21 

unknown 6,56 6,72 6,66 

omega 3 21,33 19,76 19,19 
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Appendix  VI  
sample nr. Date Sample weight total weight dry weight water % 

1 27/10/11 5,021 59,2404 57,607 32% 

2 27/10/11 4,961 54,1621 52,6825 32% 

3 27/10/11 5,041 61,886 59,5672 46% 

4 27/10/11 5,072 65,1665 63,3023 40% 

5 27/10/11 4,935 62,1844 59,6287 49% 

6 04/11/11 5,2033 65,7862 64,1355 32% 

7 04/11/11 5,669 57,7797 56,151 29% 

8 04/11/11 5,6109 62,7839 60,4292 42% 

9 04/11/11 5,3401 65,5381 63,1824 44% 

10 04/11/11 6,1965 98,3569 95,7538 42% 

11 04/11/11 5,5637 61,8802 59,2686 47% 

12 18/11/11 4,0123 11,9598 14,0704 47% 

13 18/11/11 4,1029 13,0455 15,2162 47% 

14 18/11/11 4,1345 12,0425 14,5356 40% 

15 18/11/11 4,0327 11,799 14,2306 40% 

16 18/11/11 4,5077 12,5582 15,0605 44% 

17 18/11/11 4,2298 12,6338 14,8834 47% 

18 08/12/12 5,0814 58,6987 62,0172 35% 

19 08/12/12 5,1473 88,5361 92,2977 27% 

20 08/12/12 5,5635 56,9483 60,8347 30% 

21 08/12/12 4,9686 94,9996 98,1116 37% 

22 08/12/12 4,9627 50,9378 53,6025 46% 

23 08/12/12 5,305 59,2092 62,3073 42% 
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Appendix  VII  
Sample nr. 1 1b 2 2b 3 3b 4 4b 

Lid 8,322 9,1692 8,6424 8,8091 0 0 0 0 

Container 16,2841 16,9853 19,399 19,2795 11,0705 12,5581 11,7992 12,6323 

sample 4,984 4,9603 2,5097 2,4934 3,8145 4,6512 4,6273 3,5446 

total 

remains 24,6392 26,1858 28,06 28,1028 11,0998 12,5873 11,8369 12,6605 

ash 0,0331 0,0313 0,0186 0,0142 0,0293 0,0292 0,0377 0,0282 

percentage 0,66% 0,63% 0,74% 0,57% 0,77% 0,63% 0,81% 0,80% 

average 0,70% 
       

 

 

Appendix  IIX  
date date2 sample weight reading 1 reading 2 quantity Grude protein 

15.09.11 1a 0,507 35,69 39,41 3,72 
 

15.09.11 1b 0,504 39,65 43,61 3,96 7% 

15.09.12 2a 0,502 34,4 38,48 4,08 
 

15.09.13 2b 0,475 38,51 41,98 3,47 7% 

15.09.14 3a 0,533 20,9 24,4 3,5 
 

15.09.15 3b 0,512 17,78 20,9 3,12 
 

15.09.16 3c 0,496 24,4 27,4 3 6% 

15.09.17 a 0,534 18,17 23,05 4,88 
 

15.09.18 4b 0,486 23,09 27,95 4,86 9% 

15.09.19 5a 0,502 28 33,12 5,12 
 

15.09.20 5b 0,472 33,12 37,99 4,87 10% 

15.09.21 6a 0,471 37,99 43,06 5,07 
 

15.09.22 6b 0,506 43,09 48,29 5,2 10% 

15.09.23 7a 0,503 8,55 13,48 4,93 
 

15.09.24 7b 0,502 13,5 18,16 4,66 9% 

15.09.25 8a 0 41,95 42,01 0,06 
 

15.09.26 8b 0 8,34 8,4 0,06 
 

02.12.11 9a 0,57 8,95 13,6 4,65 
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02.12.11 9b 0,536 15,9 20,4 4,5 
 

02.12.11 9c 0,533 20,4 25 4,6 8% 

02.12.11 10a 0,491 29,7 33,45 3,75 
 

02.12.11 10b 0,45 33,45 37,1 3,65 7% 

02.12.11 11a 0,365 38 41,6 3,6 
 

02.12.11 11b 0,384 41,55 45,3 3,75 9% 

02.12.11 ba 0 37,1 37,19 0,09 
 

02.12.11 bb 0 37,9 37,98 0,08 
 

07.12.11 12a 0,565 25,9 31,4 5,5 
 

07.12.11 12b 0,558 31,43 36,89 5,46 9% 

07.12.11 13a 0,547 14 17,4 3,4 
 

07.12.11 13b 0,469 17,45 20,12 2,67 5% 

07.12.11 14a 0,662 24,35 29 4,65 
 

07.12.11 14b 0,604 29,1 33,73 4,63 7% 

07.12.11 blanc 0 37,13 37,2 0,07 
 

07.12.11 blanc 0 37,05 37,1 0,05 
 

     
Average 8,1% 

 

 

 

 


