BSEELLFIST LABORATS U--FROGRESS REPORT NO. /2 0
Howpaort, Oregon
July, 19860

. DBSTRVATIONS ON HORSECLAME OF THE 1949 SET

An excellent opporbtunity was affordsd to obearve growth of horseclans
of the cne~yeor-plus cless when it was discovered April 7, 15950, that a newly
formed mud flat in Yequina Tey. formed Sopvember and October 1948 by £iil1 from
drodging oporations, had thousands of woung horssclams embedded in it. Boocause
the horseclams smpawm in February end Narch prinoipally, these clams would of |
mocesalty have to be of the 1949 gpavn, or ons-ye#rwald classe

e hundred seventy sevenm young olams 'b&k_eﬁ April 7, 1950, were held
éver nigh‘t in the aqﬁ&ria and then divided into threé groups according ﬁo
inoreasing size. All dead or cpparently weak olams were removed and seb
aside. Of the 177 afecimensf brought in 143 wero acceptable for length weight
rel@tionahip, Group I {20.0 te 29.9 m in length - averaging 25.6 mm) with
49 clems averaged 2.39 grams per clam; Group II (30.0 %o 39,9 mm in length -
averaging 34.0) with 70 clams averaged 5.89 grams per clam; and Group III
(40.0 to 49.9 ym in length - cveraging 43.2 mm) with 24 clams averaged 12.33
grams per clﬁm. The average length and average weight was 32.8 mm and 65.67
grans respectively.

Term.’x.noldgy ugsed in the following paregraphs concerning age detsrmimation
ond mothods of measuring may need some expianation. Whenever “ring™ is uged
it shall be cqns'brued es8 meaning that ring which Iis formed during the slack
season of growth, usuelly during winter months, by the slowing down of depo-
aition of shell matter of the clam, thiz showing up as a "ring™ on the outer
ghell and as 8 “ring™ on the ligament bed (scar). The ligament bed is a mir-
ror :lmg;o of the ligament snd is affected by good and péor growing periods as

is the outside shell. On this ligament be cen be found tho annual growth rings.




Depth of the shell (valve) is the staright line distance from the tip of

the umbo to the outer edge of tha shell, this line being approximately

perpendiculer to the langth iine.

The bodies wore removed from the valves and the following measurements

made on the shells:
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2.
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Overall length of the shell

Overzll depth of the shell

length at "ennual®™ ring

Depth at "annual® ring

Distance from the smnual ring to the edge of the shell
Number of ligement rings showing in the ligament coavity

Distance from rings to ouher edge of the ligament bed

Graphical representation of owsrall length versus overall depth can be

seen in graph #1, the average depth being 21.7 mm and the average length

being 33.7 mm for the sample .

Location of growth rings were based on the following oriteria which are

listed in order of importance.

1.

Definite ohanges in contour of the shell.

2. A close succession of lines causing growth rings.

3. Dark rings formed simultaneously with the growth rings by the

pericstrmcun.

Length of the shell et the ring was recorded as was depth of the shell

at the ring. Length at the ring wversus depth at the ring for the same sample

is plotted in graph #2.V/‘che average depth being 17.4 mm and the average

length being 27.3 mm. Graphs 1 end 2 when superimposed show identioal alopes

and sinmilar spread further strengthening the length depth data.

Length frequency for both overall length and length at ring (graph #5)'

-2“




showed tho averags overall length (smcothed by 3°s) to be 38.9 mm with ome
peek at 32 mm. The averags longth at riug was 27.3 with a peak at 21 mm.
Superimposing these two and comparing peaks shows they compare in magnitude
a.mi is an indication that ét leaz;t thw rings were being read with a fair
degree of accuracy.

It is important to note that the growth rings were deposited priot to
A;;ril 7, 1950s Just how many days or weeks or months before is impossible to
say but it appears from observation that they are formed arcund January or
Pebruary.

As e follow up on the formation of ligement rings within the ligament
bod each ligsment bed was examined for rings. These rings have a bluish color
and are eagy to locate in the majority of cases. It ia the contention of the
writer that these rings ars laid down the sams time the annual ring is laid
down on the outslde of the shell. The fact that the rings were found in these
one year old plus clams is strong svidence that they are formed every ysar.

- There will be, of course, a follow up through examination of this same stook of
clams throughout this ysar and espscielly next winter to find out if and when
a ring will be formed.

It was hoped that the distance from the ring to tho edge of the shsll
would show & oclose correlation with the measurements made on the distance from
the ligamﬁt ring to theedge of the ligament. However, when plotted against
‘one another (graph #&) the correlation was poor (r = 0.42).: This low correlatiom
oan be explained in most part, if not entirely, in the method of measuring the
distanos from the ligament ring to the edge of the ligament bed. An ocular mi-
crometer was used in this case. The ring itself is anywhere from 0.06 te 0.20
ocular units wide (0.07 mm to 0.29 mm) when using 10X ooulars and 0.7X objeot-

ives, and becomes ill defined with an increase in magnification power. The
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curvature of the edge of the ligament bed presents another problem in the
definition of limits. A tilting of the shell a few degrees can mean & dif-
forence of 0620 oculsr units (0.29 mm), These variables account in the main
for the poor correlation.

From superficial examinstion of older shells where the annual rings oan
be oompared with the ligament rings there appears to be a close correlation
between the two as far as growth and time of formation ias concerned. It has
been shown previoualy that the total numbsrs of ligeament rings and growth
rings are the same for any ons clame

Among almost any set of shells to be read for age determination there
are a certain number which defy reading. l.e., there appears to be no annual
rings formed. This is especlally true in climates where the winters ere mild
and growth progresses relatively uninterrupted. However, after examination
of ligement rings it was noted that a ligement ring occurred in $7.7% of the
cases, whereas rings on the ouber shell could be found in 93.2% of the ocases
for the same sample.

Sumary

1. A study area for horseclam growth has been set up in Yaquina Bay.
This ares was formed in the fall of 1948 by dredging aotivity and was subse-
quently seeded by natural sgpewning of adult horssclams the spring of 1949.

2. Of the first sample of clams talken from thls area the average size
for the first year of life -~ at tho time the ring was formed -~ was 27,3 mm
in length and 17.4 mm in depth. |

8. The growth ring was formed prior to April 7, 1980.

4. April 7, 1950 these clams averaged 32.8 mm in length and 5.67 grams
in weight.

5. Ligament rings appesred on ligament beds of shells even when growth

rings on the outer shsll were not distinguishable.
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FURTHER HORSECLAM CONDITION STUDIES

This report is intended as s supplement to Progress Report #18, August
1949, which dealt with the physical condition of primarily the gonad of the
horsoclam throughout the various months of the year as related to the present
regulation of a closed seaszon from January lst through June 30th. Spawning
ssason of the horssolam hé.s pravicusly been designated for the Oregon Bays
as chiefly February end Merch. This report will further disouss this matter
with additional notes on the spawming ssason this year.

Yaquina Bay because of ita central locality and aoccessibility has been

the primery subject of concentrated research with Coos and Tillemook Beys

‘being secondary.

The following points are taken from Progress Report #18:

l. Standard length-weight felationship for Yaquina Bay horseclams of
the lengths 100 mm to 151 mm for the month of November has been established
as a basis for comparison for other months of the year. These length-weight
figures are used for computations in the following formule o

2. The derived standard formula for determining persent edible meat

recovery from uncleaned whole weights is

Wte of Wts of ,
Uncleansd necks Cleaned bodies 2 % Edible Meat Recovery
(Yaq. Bay Stend. Wt) X (No. of Spoce) from Uncleaned Whole Weights
for given length in sample

3. Horgeclams reach their poorest condition in Maroch and April and

their best condition in November and Decsmber.

The "unusually™ cold wirnter and spring had its effect on the spawning
of horseclams in Yaquina Bay. Very fow spawned=out gonads were noticed this
season and it appeared that those clams that did spawn did not do so completely.

(A spawned-out gonad is very watery and derk in color and is easily deteoted).




Furthermore, &8 could be expected, the spawﬁing season was late, nearly a
month 50e

A horseclem when dug will squirt water from its mangle cavity, this
water from & spawning clem boing slightly milky at the peak of spewnimg.

This was noticed during the glonths of Merch and April this year,

Looking at the graplf:;i which the years 1942 and 1950 are compared one
can soe the trend is gimilar for both years, with the 1950 season showing
the clems to be in better condition (fetter - more mcat yield) for the same
months than the 1949 season. Comploteness of spawning is also evident for the
two years with 1949 showing tho more complete of the two with less edible
meat recovery.

Gonad samples have been preserved and will be sectioned and examined
in the future for confirmation of the gpawning seasom by this indirsot method
of determining time of spawming.

Horseclam samples of Yaquina, Coos and Tillamook DBays when Sested feor
condition the opening month of the season (July) wore as f'ollows:

l. Yaquina Bay - 26.2% Edible Meat Recovery from Unoleaned Whole FMaight

2. Coos Bay =  30.,7% ° “ " " T % o

3. 7illamook Bay-28.2% * @ " " " n -

(Maximm percent revovery for 1949 was 35% and minimm was 18%X)

The Coos Bay horseclem hes .consistently been a fatter olam; the reasen
for this can only be theorized at present. Perhaps it is better food ocemiitions
or tl8 beds have a larger flow of water over them. It has been demonstreted
(Bffects of Water Ciroulation on the Growth of Quahaugs and Oysters by O. J.
Kerswill, J. Fish. Res. Bd. Can. 7 (9% 1949) that water circulation affests
growth of shellfish.

Tillamook Bay on the opering month of the season was identical with
Yaquina Bay comparing meat yield. Tillamook horseclams in the paat have
agreed olosely in meat yleld.
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