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GRAYFISH LIVER COLOR RELATED 
TO FIN-SPINE LENGTH 

By F. B. Sanford :,\> and K. Bonhan ~t- ~~ 
In the examination of sOCle 1,100 individual grayfish , it .IaS found t:-tC:1t tIle 

specLaens :lith the blunter and more worn spines had the darke r livers , Because 
dark livers generally avera~e higner in vit~in A concentrati~n than lign: - colored 
livers, this observation appeared to be of interest, 

Spines are situated on the front edges of the two dorsal fi~s, each f'n bein~ 
prot~cted by a single spine, As the grayfish moves abo~t, the s?ines arc sub ect 

to ,leur, .• 'hile spines froo young fish are 
usually sharp and in good condition, 't; 05e 
frol:l old fish are al .... '8.:rs 'yorn a d nay eve!1 
be bro~en off at the t ips, The posterior 
spi e, oei:lg larger than the anterior sp i ne , 
.as chosen for measure, ent as a matte~ of 
convenience , The length neasured (the 
spines are bowed slightly) was ~te linear 
distance fro~ the ti~ of the sp i ne to the 

edge of the enamel at the base, 3rolcen spines were discarded , 

The specimens were classified accorjing to sex, maturity , size, and live~ 
color, The average length of the posterio~ spine was then deter~ine for each 
of these groups,withtheresultssil0 .... 'Il in Tablel(p , 7), The color of the liver ":as 
estimated by eye. The use of color co~parators and photo-e~ e ctric cells for this 
purpo se was considered, but discarded as being impractical because of the condi t:~ns 
under w.lich the neasurements had to be made, 

~s can oe seen from Table 1, there was a tendency for the spines to becane 
progressively shorter (Clore worn) as the livers increased in dar kness , Cnfortu 
nately, SpeCllJenS were not available in &11 the groupings , Conseq ently , i n taK i ng 
averages to bring out the trend more clearly, only those values could be u sed for 
which comparable groupings were available, 

The difference in spine length was most noticeabl e Bffiong t he lar ge r fish , 
.lliere small fish have been included in the groupings , as i n the case of the nales 
36 to 85 centimeters in length and of imnature females 36 to 65 cent imeters in 
length, the trend is only slightly in evidence , Few specimens were availabl e 
among the large males 91 to 95 centimeters in l ength, and none of them had a liver 
of a light color. No nedium-dar k or dark- colored l ivers were found among t he large 
iIJL1ature females 96 to 100 centimeters in length , However, the col or groups which 
were available for the large fish show cl earl y that the fish with the darker l ivers 
have the shorter spines. 

These observations can be i nterpreted in at l ea st three different ways: 

1 . ~e fish wi th the darker livers might have spines which are less 
resi stant to wear. 

2. The fi sh wi th the darker livers might be more active. 

3. '!he fish with the darker livers might be slower growing. 

* Chemis t , Fishery Technological Laboratory, Seattle, Washington. 
"'*Bi ologis t, Washington State Department of Fisheries. 
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A detailed study of this problem was beyond the scope of the investigation, 
but the most likely interpretation isthat the difference in the wear of the spines 
is due to age. That is, for fish of the same sex and size, the fish with the darker 

Table 1 - Liver Color and Spine Length in the Grayfish (SQualus suckleyi) 

Length Groups--length of L I V ERe 0 LOR 
grayfish in centimeters Light M!dium Li~ht M:ldium Medium Ia.rk 

MALES - AVERAGE POSTERIOR SPINE LENG'IH IN MILLIM.E'lERS 
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IMMATtJRE: FEMALES - AVERAGE POSTERIOR SPINE IENGTH IN MILLIME'1ERS 
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MA'lURE FEMALES - AVERAGE POSTERIOR SPINE LENGTH IN MILLIME'lERS 
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Average of Starred Lines .............. 32.0 31.8 30.2 28.0 
·Starred groups are the only groups Whlch lncluded s~eClmens ln all five liver-color 

classifications. 
NO'lE: The numbers in parentheses indicate the number of specimens in each group. 

livers are probably the older, and their spines are blunter because the spines have 
been subjected to wear for a longer time. If this interpretation is correct, it 
might be expected that the difference in the length of the spine would be IllOSt 
noticeable among the larger fish, where specimens of the same size might have dif
fered considerably in rate of growth. This is in agreenent with the observations 
shown in Table 1. 



8 COMMERCIAL FISHERIES REVIEfl Vol . 8, iJo . ( 

If the last hypothesis is true, the phenomenon would seem to imply that l iver 
color and vitamin A potency are associated with the rate of growth of the f ish . 
That is, the dar~est livers (and hignest vitamin A potenc i es) are found in the fish 
that grow the slowest. 

HERRING 
Hell known as the herring is, et vurious stl-1ges of its life it is 

called by other names that are less familiar. ThA so- c3lled "sardi!les" 
that are canned on the c()ast of r1aine !ire in reality young herring, 
whi~h are caught in ~reat numbers Nhen they ~ome inshore dJring the 
spring and summer. These youne fish, 3 to 4 inches long, appear in 
enormous numbers off the coast of .!ew -:np,land in thp. spring, uS.l:jlly 
arriving in Massachusetts B3Y 3bout the middlp. of ~ril , and along the 
coast of 11aine, the Bay of Fundy, and the W6;t C03St of OV" Scot ie. 
progressively later. Schools of young herring, ran iog in si ze from 
3 to 8 inches and including both one- qnd two-year - olds, usuilly may 
be found ea!':t of Penobscot &.y all snmmer. In July qrJd HU~'lSt tl1e sar
''line h"lrrings of Msssachusetts Say are joined by schools of "sperlin~ , " 

the herring in their second summer th3t have grown to ~ len th of 5 to 
7 inches. 

Herring eggs adhere to weeds, stones, or shells. 
The dark eyes of the developing young are easily seen. 

Although the one- and two- year- old herring, as well as the large 
spawning adults, are still numerous along the New England coast line 
during the early autumn, they move out into deep water soon after the 
middle of October, probably to winter on the bottom. During their third 
summer the young herring, still immature, grow rapidly and accumulate 
large amounts of fat among the body tissues. In Europe, large fisheries 
are based on these "fat" herring, but on our, side of the Atlantic the 
herring in this state of development lie offshore more than do the younger 
fish, and so are less accessible to the fishermen. A few are taken by 
mackerel seiners, and stragglers come in along the Maine Coast . 

--Conservation Bulletin No . 1) 




