SHELLFISH TIVESTICATION
PR0CATSS QEPORT #10
August 1949

HORSECLA" COIDITION STUDIES

Introduction:

A follow up on regulations imposed on the horseclanm, Schizothaerus nuttallii,

after the public hearing on shellfish July 22, 1940 has been carried on at the Nev~
port laborasory throuch field examination and laboratory tests. Refulations affect
ing horseclans imnosed at the hearing were in essence: a personal linit of "36 claas
ol all specics in agrrerabe, exclusive oi razor clams, and not nore than 10 of vhich
nay be horseclans.........provided {urther that it shall be unlawiful to talke, catch,
or Cir horseclans Jor any purpose vhabsoever, durin; the period January 1 to June 30,
both dates inclusive ol any year; and providing further that in dijring or taking
clams for personal use tue first 36 clais taken, dug, or caught shall be counted as
anc shall constitute Lor that cday the personal use bag limit........",

The closeC scason, Jan. 1 to June 30, has been checled in particular by a
series ol monthly samnles [from the various bays ~--- Tillamoolz, letarts, Yaquina,
and Coos 3ay, the only Orepon bays ha&in; si nificant horseclam beds vhere any

appreciable dirging talkes place.

Standard Procedure:

In lloverber 1947 one hundred thirty cirht specinzens ol horseclaons ranping
in size rom 101.millt:eteré to 151 millimebers were dug in Y:-uina 3ay; el;hteen
clams ol wiich were cug Jov. 10, thirty five November 13, tuenty lloverber 25, and
sixty live loverver 26. Jpon arrival at the laboratory isith each proup ol specinens
the clams vere placed in a salt water live box, and held over night in order they

might rerain noral water content. The day following digping the clans were removed

from the holding tan': and allowed to crain t.enty ninutes, vhereupon they vere weiphed
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and measured indivicually. The purpose was to arrive at a length-weight relation-
ship. ‘

rigure 1 shows a scatter diagram of length versué welpht. The length data
ras then grouned in 10 millimeter groups, the average weiprht then computed Lor the
size ranges and ~lotted on praph paper, Craph ,2. This pave nearly o strairht lihe
relationship Jor the length range 101 to 151 millimeters. Attenpting to straighten
the line by semi-log, Craph .3, amd lop-log, Cruph /L, proved unsuc.vssful, Look-
ing back at the raw cata and the fact that Craph 1 wesz ncarly a strai;nt line
it was decided to nlot 2 line of rerression by the least ol sjuares nmethod and use

this in deter:ining wei;lits Jor given sizes or visa versa. Calculations gave the

statistical equation ¥y = 1Ce29 i = 00%.49 sor the ranpe 101 Lo 151 millineters,

Substituting velues

Lor VXU (length)

e L Jolloving length-weirht relation-

ship: {len;th in ulllineters, tweipht in g'L'zms)

L W L :': L W 1 v L 3 L W
100 = 220« 11C = 322 TI20-L25 130 -52C T0-¢31 TIo0 -~ 7134
101 - 230 111 - 333 121 - L36 131 - 539 141 - 641 151 - 7LL
102 - 240 112 - 343 122 - L6 132 - 5L 142 -~ 652
103 - 250 113 - 353 123 - L57 133 - 559 143 - 662
104 ~ 201 114 - 304 124 - L66 134 - 509 1Ll - 672
105 - 271 115 - 374 125 - 477 135 - 560 145 - 683
106 - 201 116 - 304 126 - 487 136 - 590 1L - (93
107 -~ 292 117 - 394 127 - 497 137 -~ 600 147 - 703
108 - 302 113 - 405 123 - 503 133 - 611 148 - 713
109 - 312 119 - 415 129 - 518 139 - €21 149 - 72L

#* Beyond limits of line of rerrcssion.

This worl: has been used as a base for all saupling since and has been de-

sirnated Yaquina Bay Standard Length - Tleight Data until such time data for the

other bays is collccted.

Yaquina Bay Standard will be used for samnles talen in other than Yaquina

Bay. -

Tinile this procedure will not give the exact picture as far as per cent

meat recovery f{rom vhole neat, it will be correct in magnitude and in seasonal

fluctuations.
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Since lovaber 1947 a total ol 23 samples have been taken from all the bays
for condition detenmiinations. The clams are allowed to "recwperate” in the live
box over-niyht, rcioved the following cay, alloved to drair 20 mimttes, and then
weighed. The shell is then removed and the meats allowed Y drain 10 ninutes
before beinr weirhed. After weirhing, the clam bodies (viscera, gills, mantles,
and wuscles) anc neclss are divided ‘(see Jirure 1-1); these tuo portions then are
welrhed sepcrately. The body mass 'is now cleane¢ by removing the pills and cark
visceral maos (see Jigurcs 1*3, 2-., aid 2-3). Tuils portion is the csitical part
of the boly o. the clam as pertaining to meat yield as it varies itk the condition
of the ovaries and bocy fat (rlycepen) iich varies with thc time of year.

“he mantles are rid of a dariz strin o sliin and the body mass reveighed,

Clecaning the neclXs brought complications. After several horscclan necat
y:z.elc. tests had been run it was concluded tiiat there was a rreat deal of variation
in the cleaning of the horseclan necks bebtucen one sample and another, and denending
on the indiviciué.l doing the cleaning. The Jormmla lor calculating percent neat

recovery .ro.. uncleaned -.hole weirht used un to Liwds time vas:

Wt.oof Wi ool
Gleancd neciks # Cleaned Sodies ~ % Recovery from uncleaned
(1a1. .ay otand. .7) X(..U. O SpCC.) “hole Teights
Zor riven Length in zale

Several sworiable methods fJor rc oving the outer sizin on the necli are .mowns
(1) cip necks in boiling water or 30 seconds, then peel ofi the outer siin, (2)
freeze uncleaned neclks -~ upon tlhawing the outer siiin peels orf, (3) soak in rresh
vater lor L=-0 ho.rg Ledore attenpting to renove outer siin. all these methods are
tricky and nany tinmes usable meat sticks to tlic outer siin and is lost. Another
variable is the cutting olf ol the tip ou Lhe sirhon (ncek) which is colored and
tough, ‘he portion to be cut oll varies with the individual doing the cleaning.
rethod (1) has been used by this laboratory. irigure 1-C shows the dressed neck.
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To statistically justify a change in forrmla "uncleuncd neck" weirhts of
ten sets ol data were compared with Ycleaned neck" weiphts ol the sume sets. There
were 281 clars total in the comparison. The relative standurc deviabion (C) was

then calculated with the following results:

_ . 'meleancd Clam Necks Cleaned Clan lleciks
tandard Deviation (3) Y 1h.2 - 11,05 /
el. otandard Doviation (C) | 22.60h T 26.10%

erence ol (C) g 1.060 :

The avcrage weifht per clam neck vias first calculated for each set of data
for (1) "unclcaned neck" weight and (2) “cleancd neek"™ weirht. The "uncleancd necik!
welghts riving less ceviation it was decided that the "unclcaned neck" weirht should
be used in computing the percent meé.t recovery lrom whole weight. All back meat
yield tests were recalculated and all folloving tests have been made usiny this

method. The corrected forzula reads:

Wb, of wt. of
Uncleaned necks # Cleaned bodies = & Recovery .rom Uncleaned
(Yaj. 3ay Sland, t)x (Mo. of spec.) whole T.eirhts in relation to
for piven Length in saaple Standard :.cight

A correction lactor was neceded ior some oi the meat yield data shects as
"uncleaned neck" weights were nissingr in back saples. .11 available sotg of
datavhere both "unclcaned" and "cleaned" ncci wei;ht fijurus ecre present vere
corpared. Ten (10) couplete sets of caba were on hand. The sum of "“clcaned
neck" weirhts divicded by the sum of "unclcaned neck" weights fove the factor .097.

(C)Cleaned = 397 or

(JToncIcaned
U - G

Inconnlete back data sheets were commleted through the use of the derived

formula.
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The following reneral form 1s useful vhen malking a meab yield test:

PMAT YTRLD TEST —— HORSECLAMS

Date: 3ay:

¥lo. ol specirens:
#ivorapre lenpth:

Total veipht of clams in shell (vhole weipht) (drained 20 min.)}:

- A op——

Total weir ol clans - shells rezoved (Crained 10 minutes):

Telfht of funcleaned bodies® (including mantles, visceral mass, and uusclcs):*m_
¥.olrat of M"uncleaned" necks:
*eicht of Ycleaned" bodies:

w.elrht ol ®cleaned" necits:

# Asterisk denctes most important items necded for a meat yield test.
hers are used for reference figures.

prgm et MM L M e
PP DU g G ML K PP R TR T e o

This is done Ior any sample oi horseclans brourht into the laboratory and

is the standard nethod used in woriking up samples.

degults:
Percent meat recovery from uncleaned vhole welights was calculabed for each
of the 23 sarnles, the Yaiina Bay Standard Length - Vieight Data being used in each
case. Figure 3 shows rcsults of calculations. Distribution of saiples lies betveen
the range 15.0% and 33.1%. Grouping the samples [ron all bays and plotting for the
ycars 1947, 1940 and 1949 didn't rive a very clear nicturc because of the lack of
sanples for the late fall months (see Craph 5). Crouping all samples accorcing to
month only (disreparding years) showed a clearer but incomplete picture (see Craph 6).
Inspection of Craph 6 shows the clams to be in poorest condition in Zarch and

April vith pradual improvement until a peak is reached in November, December, and



HORSECLAMS

PERCEFT RECOVERY FROdM UNCLEANED WHOLE WEIGHTS

Figure 3
Months
N{27Y  MRY A M J A S 0 R D J(49)F _ M A M J J A
: (13)» (27) (9)
T ‘ 15.6 20, 4% 33.1
(3) (15) (28)
N 17.2 22,4 25.1
(31} UaB) (22) (13) (19) (33) (35) (22)
YB 28,2 AR 23,0 27.9 & 15.0 17.2 20,7 23,1
(23) (54) (43) (36) (18)
CB 17,2 16,9 18, 7¢% 26,3 _25,5%%
TOT. 28,2  16.8 40,2 16,9 27.9 30,6 18.7 54.8 69,4 106.8
AV, 28,2 16,8 20,1 16.9 27,9 15,3 18,7 18,3 23,1 26.7

This represents 497 clams tasted, or an average of 26.2 clams per set tested,

T - Tillamook Bay

N - Netarts Bay

* Numbers in parentheses indicate nwaber of cla ms in set,

#% Represents two samples (sets) combined from same bay at same date,

YB -~ Yaquina Bay

CB -~ Coos Bay



January curing vhich tine the clans are preparing lor spavming. The indicated
sudden drop in condition in January and rebruary (line dravm by inspection only)
coincides with spavming, hence loss oi body weirht.

There has been talil amony sports difgers as well as commercial dipgers that
the soason as it now stands should be changed to a longer open season and a shorter
closed period. is shovm by rraph 6 the information is incomplete ifor the winter
months. Defore any chanpe of season, if any, is invoked cata for the winter months
must be rathered. o change in refulations is rccommended at this time.

It should be understoed that the conclusions reached here are based entirely
on the percentare necat recovery fron vhole weirhts and not on abundance counts, con-
dition ol horseclam beds as related to nuber of c¢lams per given arca, or intensity

of the digginge. OShoulld these other conditions be serious enough to outweigh the

feondition fector’ they would of course have priority.

Lovell D, larriage
Aquatic 3Biologist
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FURTHER HORSECLAM CONDITION STUDIES

This report is intended as a supplement to Progress Repord §18, August
1949, which dealt with the physical condition of primarily the godad of the
horseclam throughout the various monthe of the year £3 related t;;;onnt reg=
ulation of & closed ssason from Jamamary 1lst through Juns J0th. Spa;ning sesson
of the horseclam has previously been desiznated for the Oregon Eays as chlefly
February and March. This report will farther discuss this matter with eddite
ional notes on fhn spewning sesson this year,

Yaguina Bay because of its central locality and accessibility has been
thr primary subject of concsntrated mesearch with Ooos and Tillemock bays besing
sscondary,

The following points are taken from Progress Repurt »18:

1. Standard lengih-weight reletionship for Yaguina Bay horseclams of
the lengths 100 mm to 151 mm for the month of November has been utnbluh;d as
s basis for comparison for other months of the year. Theve lengih-weight flge
ures are ussd for computations in the following formula.

2, The derived standard formmla for determining percent edible ment re-

eovery from uncleansd whole welghts is

. 9: ¥t. of
Uncleansd necks é Clemned bodies 2 4 zdible ¥aat Recovery
TYaq. Bay Stand, ¥t Woe Of SDECs ) from Uncleaned Whole Weizhis
for given length in sample

3. Horssclams reach their poorest conditicn in Merch and April and their

best condition in Fovember mnd December.

The "urmsually” cold winier and spring had its affect on the s;iwwning
of horseclams in Yaquina Bay. Very few spawned-out gonads were notioced this
sehson and it appeared that those clams that 4id spawn did not do so completely.

{A spawned out gonad is very watery and d:urk in color and is easily detected).
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Parthermore, a2 could ve expected, the spawning semason was late, nearly a month
80,

4 horseclsm when dug will squirt water from its mantle cavity, this
water from a spawning clam being slishily milky at the pesk of spawning. This
was noticed during the months of March and April this year,

Locking at the graph &n which the years 1949 and 1950 are ceépared cne
can sase the tfcnd i# similar for both years, with the 1950 sesason showing
the clams 30 be in bettsr condition {fatter - more meat yleld) for the same
monthe than the 1949 season. Completensss of spawning is siso evident for the
two years with 1949 showing the more complete of the two with less edidle mesat
recovery,

Gonad samples have bean pressrved and will be sectioned and oxaminodv
in the future for confiruation of the spawning weasorn by this iddirect method
of determining time of spawning,

y#.0f Yaguina, Coos and Tillamcok bays when tested for

condition the opening month Sf the season (July) were as follows:

i+ Yaguips Bay = EgiﬁﬁiEdzbl' Meat Recovery from Uncleaned Whole #Feight

2 Coos Bay - 36;7% " " " " " " "

3. Tillemook Bay-26,2% " " " " v "

(¥axisum porcent reccvery for 1949 wes 25 % and minimum was 15%)

The Coo®s Bay horseclam has consistently tesn a fatter clamy the rsason
for this can only be theorized nt presscnt, Perhaps it 18 better food conditiens
or the beds have & larger {low of waier over them. 1t has been Jemonsirated
(Bffacts of Water Circulation on the Growth of Quahsugs end Oysters by C. J.
Kerewill, J. FPish, Res, Bd, Can. 7 {9) 1949) that water circulation affects
zrowth of shellfish,

Tillsmook Bay on the opening month of the season was identigcal with

Yaguine Bay comparing meat yleld. Tillamook horssclams in the past have agreed

closely in meat yield.
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