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- DESTRVALTIONS ON HORSECLAMT OF TEGD 1949 SET

Az excellont opportmity was affordsd to obeerve growth of horseclams
of the ono~year-plusg cless when 1t waa diacomraﬂ April 7, 1950, that a newly
form2d mud flat in Yaguina Poy, formeod Soptomber and October 1948 by £ill from
dredging oporstions, had thousznde o waung horssclams embedded in it. Boecause
the horseclams spawn in February end Narch prinoipally, these clems would of
nocesolty have to ve of ths 1949 cpavm, or oms-year-cld c¢lass,.

On> hundred sevonty sceven young olams taken April 7, 1950, were held
cver night in the aquaria and then divided into thres groups acsording to
inoveasing size. All dead or cpparently weak olams were removed and set
agide. O©Of the 177 si:eoimna brought in 143 were acceptable for length weight
relotionship. Group I (20.0 %o 29.9 mm in length - averaging 25.6 mm) with
49 clems averaged 2.39 grams por clamgy Group II (30.0 to 39.9 mm in length -
averaging 34.0) with 70 clams averaged 5.89 grams per clamg and Group III
(40.0 to 45.9 m in length ~ averaging 43.2 mm) with 24 clams averaged 12.33
grams per clem. The averape length and avorage weight was 32.8 mm and 5.67
grans respectively.

Terminology used in the fellowing paragraphs concerning age detsrmination
ond methods of measuring may need some explanation. Whensver "ring™ is used
it sha)l be construed as meaning that ring which is formed during the slack
sgason of growth, usually during winter months, by the slowing down of depo-
sition of shell matter of tho clam, thic showing up as a "ring™ on the outer
¢holl and a5 8 "ring" on tho ligament bed (scar). The ligamont bed is a mir-
ror image. of the ligament snd is affectcd by good and poor growing periods as

is the outside shell. On this ligament bed can be found the eannual growth rings.
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Depth of the shell (valve) is the staright lins distance from the tip of
the umbo to the outer edge of the sholl, this line being approximately
perpandlicular to the langth 1line.,

The bodies wore removed from the valwes and the followilng nmeasurements
made on the shella:

1. Overall length of the shell

2, Ovorsll depth of the shell

3. Llongth at "annual™ ring

4. Depth at Rannual® ring

§. Digtance from the smnual ring to the edge of the shell

6. Number of ligament rings shewing in the ligamsnt ococavity

7. Distance from rings to outer edpge of the ligamsnt bed

Grephical representation of owverall length versus overall depth can be
geen in pgraph #1, the avorage depth being 21.7 mm and the average length
being 33.7 mm for the sample. ‘

Location of growth ﬁngs wers based on the following oriteria which are
listed in order of importaﬁooo

1. Dsfinitse ohanges in contour of ths shell.

2. A close succession of lines causing growth rings.

$. Dark rings formed similtansously with the growth rings by the
periostracum.

Length of the shell at the ring was reocrded as was depth of the shell
at the rirg. lLength at the ring versus depth ut the ring for the same sample
is plotted in graph #2, the avernge depth being 17.4 mm and the averagoe
length being 27.3 mm. Graphs } and 2 when superimposed show identioal slopes
and ainilai' apread further strengthening tho length depth data.

Length frequency for both overall longth and length at ring (graph #3)
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showsed tho average overall iength (mncothed by 3%) to be 35.9 mm with ome
poak at 32 mm. Tho average longth at ring was 27.3 with a peak at 21 mm.
Superimposing these two and comparing peaks shows they compare in mapgnitude
and is an indication that at least tho rings were belng reed with a fair
degrea of accuraoy.

It 1o important to note thet the growth rings were deposited prior to
Aéril 7, 1950, Just how many days or weoks or months before is impossible to
say but it appears from cbserwvation that they are formsd arcund January or
February.

As e follow up on the fo;'mtion of ligament rings within ths ligement
bed each ligament bed wac examined for rings. These rings havoe & bluish color
and are easy to locate in the majority of casea. It ia the contention of the
writer that theso rings are laid down the sams time the annual ring is laid
down on the outside of the shell. The fact that the rings were found in these
one year old plus clama is aotrong svidence that they are formed every year.

- There will ba, of coursee, & follow up through examination of this same stock of
clams throughout this year and espascially mext winter to find out if and when
a ring will be formed.

It was hopred that the distance from the ring to the edge of the shell
would ehow a olose correlation with the measurements made on the distance from
the ngamﬂt ring to theedge of the ligament. However, when plotted against
one another (graph #4) the correlation was poor (r = 0.42).  This low correlation
can be explained in most part, if not entirely, in the method of measuring the
distance from the ligament ring to the edge of the ligament bed. An coular mi-
orometer was used in this’ case. The ring itself is anywhere from 0.06 to 0.20
ooular units wide (0.07 mm to 0.29 mm) whon using 10X ooulars and 0.7X object-

ives, and beocomes 1ll defined with an increase 1n magnification power. The
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ourvature of the sdge of the ligamant bed presents another problem in the
definition of limits. A tilting of the shell a few degress can mern & dif-
ferenco of 0,20 oculsr units (0.29 ma)s These wvariables account in the main
for the poor correlation.

From superficial examination of older ashella where the annual rings can
be oomparsd with the ligament rings there appears to be a close correlation
between the two as far as growth and tims of formation is ooncernsd. It has
been shown preovioualy that tho total numbers of ligament rings and growth
rings are the same for any ons clame.

Among almost any set of shells o 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 oapesially true in climates where the winters are mild
and growth progresses relatively uninterrupted. However, afteor sxamination
of ligement rings it was noted that a ligament ring oocurred in 97.7% of the
caces, whereas rings on the ouler sholl ocould be found in 93.2% of the oases
for the same sample.

Sumrary

1. A study area for horaeclam growth has been set up in Yaquina Bay.
This arce was formed in the fall of 1948 by dredglng activity and was subse-
quently seeded by natural spawning of adult horssolams the spring of 1949.

2. Of the first sample of olams talen [rom thls area the average size
Tor the first year of 1lifo -- at tho time the ring was formed -~ waa 27.3 mm
in length and 17.4 mm in depth.

8. The growth ring was formed prior to April 7, 1950.

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

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

rings on the outer shell were not distinguishable.
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FURTHER HORSEGLAM CCNDITION STUDIES

This report is intended as s supploment to Progress Report #18, August
1949, whioch dealt with the physical conditlon of primarily the gonad of the
horseclam throughout the various months of the year as related to the present
regulation of a closed season from January lst through June 30th., Epawning
season of the horasolam has previcusly been dosignated for the Orepgon Bays
as chiefly February end Merch. This report will further disouss this matter
with additional notes on the spawning season thls year.

Yaquina Bay because of its central locality and accessibility has been
the primary subject of oconcontrated rosearch with Coos and Tillamook Beys
'being secondary.

The following points are taken from Progress Report #18:

l. Standard length-weight relationship for Yaquina Bay horseclams of
the lengths 1CG0 mm to 151 mm for the month of November hea been established
as a basis for comparison for other months of the year. These length-woight
figures are used for computations in the following formula.

2. The derived standard formula for detsrmining peroent edible meat

recovery from uncleanad whole weights 1a

Wt. of Wi. of
Uncleaned necks Cleaned bodiles 3 % Edible Meat Recovery
(Yaq. Bey Stand, (No. of apec.) from Unoleanod Whole Weights
for given length in semple

3. Horseclams reach their poorest condition in March and April and

their best condition in November and December.

The "unusually™ cold winteor and spring had its eXfeot 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 watory and dark in color and is easlly deteoted).



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

A horseclam when dug will squirt water from its mangle cavity, this
water from a apamiing clam boing alightly milky at the peak of spawning.
This was noticed during the months of lMerch and April this year.

(#5)
Looking at tho graph,on which the years 1949 and 1950 are compared one

N
cen ace the trend is similar for both years, with the 1950 season showing
tho clams to be in better condition (fettsr - moro meat yield) for the same
months than the 1949 scason. 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 bsen preserved and will be sectionsd and exumined
in the future for confirmation of the spawning season by this indiresot method
of determining time of spawning.

Horaseclam samples of Yaquina, Coos and Tillamook Bays when tested for
condition the opening month of the season (July) were as follows:

1. Yaquina Bay ~ 26.2% Edible Meat Recovery from Unoleaned Whole Weight

2. Coos Bay - 30.7% " " " " n n n

3. Tillamook Bay-26.2% " @ " " n n "

(Maximum percent revovery for 1949 was 35% and minimum was 18%)

The Coos Bay horseclam has consistently been a fatter olam; the reason
for this can only be thsorized at present. Perhaps it is bdetter food conditions
or tl» beds have a larger flow of water over them. It has been demonstrated
(Bffects of Water Ciroulation on the Growth of Quahaugs and Oysters by C. J.
Kerswill, J. Fish. Res. Bd. Can. 7 (9) 1949) that water circulation affects
growth of shellfish.

T4llamook Bay on the opening month of tho season was identical with
Yagquina Bay comparing meat yield. Tillamook horseclems in the past have

agreed olosely in meat yield,
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