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OES3RVATIONS ON HORSEClA~S OF 'l'BE 1949 SET 

J..o --

/U':J. e;,~cello-ni~ oppor·tun:t-t.y -me affordec1 -to observe growth or horaeolema 

of ~ho o;10...,your-pluo clasa ·wl::1.,n it was cliacoverad April 7,, 195011 that a newly 

fo~md raud flat in Ya.qu:tna fuJi.,, for-mod Uap-combor and October 1948 by till from 

61.ro<lt;ing oparv.tiona, h.9.d thous::.ndc ot .¼tr:n:1~ horsoclama cmbeddod in it.. Booause 

the ho~soclnms ,;pawn in P~brun.ry e.nd Y~lT•;}h principally. these cll!JruJ would .Ji' 

:r.-.oco::mity hav-1) to be of' ·tlrn J.£fr~9 c:paw!I., or one-year ... old class g 

On-s, hundred sav,mt:t nG-ren you:Ji oln:ma taken April 7, 1950,. were held 

owr nigh1: in tho aquru.-ia and then divided into three groupa aooording to 

inoren.sing size. All dead or e~ppe.rently ~ak olame were removed and net 

aside. Of the 177 specimens brought in 143 were aooeptnble :for longth weight 

rolntionship. Group I (20 .. 0 tc 29.,9 mn in length - averaging 25 .. 6 mn) with 

49 olama o.wraged 2.39 grams per clam; Group II (30.0 to 39.9 IIlill in length= 

avsI"llging 34.0) w:l. th 70 olamo ant~d 5,.69 grams per cl.a.mJ and Group III 

(40.0 to 49.9 11111 in length - averaging 43.2 mm) with 24 olams averaged 12.33 

grams per olem. The a.varac-a lengt.."1-i a.ml r.1.-uurage weight we.a 32.8 mm am 6.67 

gra.'ls respectively. 

Terminology usod in the following para.graphs oonoorning age detsrmim:tion 

and mtthods or 11Baaw-1JJg may need aon-.e exphmntionD Whsnover "ring" ie uoed 

it e~l bo oona'tJrued as meaning that ring which is formed durinr; the slack 

season of growth, uaua.lly during winter montho,, by the alowinc; down or depo­

sition of sholl matter of tho clam, th~E showing up o.s a "ringn on the outer 

ehell and as a "ring" on tm liga.mrrt bed (scar). The ligamnnt bed is a mir­

ror iJiaga.of the ligament end ia af'fectod by good and poor growing periods aa 

is ~o outside shell. On thio 1,.ga~nt bea. oan be found tha annual growth rings. 
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Depth or tha shall (valve) lo tho starigbt lioo distance trom the tip or 

th.e umbo to the outer edge of' tho sholl., this line being approximately 

perpendicular to t}lf.l length line~ 

The bodies wore removed from ·tho valvos s:nd tho following Iil8asuremente 

madei on the shella 1 

1. Overall length of the sheU 

2. Overall depth or the ehell 

S. Length at na.nnualn ring 

4. Dopth a.t nann.\18.111 ring 

5. D-lotanoe from the annual ring to the edge of tho shell 

6. Number or ligament rings ohowing in ·the ligament ooa.vity 

7. D:Lota.nce from rings to outer edgo of the ligamsnt bed 

Grapb.ioal representation of" overall length versu:J overall depth oan be 

seen in grnph #1~ tho a.vorage depth being 21. 7 mm and the n.verago length 

being 33o'l mm for the sample. 

Location of. growth r-lngs were basod on the follawine; ori teria. which are 

listed in order of importanoeo 

1. Dsf'inite ohanges in contour of' the shell .. 

2. A close euooession of lines causing growth rings. 

3. DaJ-k rin~s 1'ormed oi:rm1ltan.eouely with the growth rinr,s by the 

perioetracum. 

Length of' tho ohell at tha rine; was reoorded as was depth of the shell 

at the ring. Length at the rinr; versus depth at the ring £or the r1ame sample 

is plotted in graph #2 • · the u.vero.~ depth being 17 .. 4 mm and the average 

length being 27u3 Imllo Graphs 1 ond 2 whon superimposed show identioal alopoa 

ax:ld oiMile.r apread further atrength~nine; tho length depth data. 

Length frequency for both overall loneth and lcmgth at ring (graph #3) 
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shov1ed tho ave.rag~ over11.ll ien1;th (emoo·thed by 3 •a) to be 33,.9 mm ·with om 

peak at 32 mm. 'l'he a.voragG J.ongth a·l; ring waG 27., 3 with a peak at 21 mm. 

Superiltlposing theae two and oompnring peaka shows thoy compare in mag;n1 tude 

and is an indication that o.t least tl~ 1·ingB were being raad with a fair 

degree of e.oeuraoy. 

lt ia importan·c to note that tho growth rings wera deposi tod prior to 

April 7. 1950. Just how nany days or woaks 01· months betore ie impoaaible to 

aay but it appoara from observation that they are formed aroun~ January or 

February. 

As e. follow up on the f'orma. tion or lig&lnEmt ringo wHhin tho ligament 

bed each ligament bed wac examined for rings. These rinr,s have a bluish oolor 

and are easy to locate in tha 12jori·by o:r oases. It ia the contention 0£ the 

writer that theao rings are laid do1111 the sama -time the annual ring is laid 

down on the outside of the shall. The i'aot that the rings were found in theee 

one year old plus clams is strong -svidence that they e.re formed evex·y year. 

There will be. of course., e. f'ollow up through examination of this same stock of 

clams throughout thia year and especially next winter to find out it Azad when 

a ring •111 be foMDBd. 

It was hored that the distanci3 from tle ring to the edge of tho al8ll 

would ahow a olose oorrelation with the measurements nade on the distance i'rom 

the ligament rizlg to tbsedge of the ligament. However• when plotted againat 

one another (gn.ph fl,&) ta, correlation was poor (r :: 0 .. 42). , 'l'his low oorrelation 

oan be ezplai:aed 1n moat pa.rt., if not entirely., in th, method ot meaauriDg the 

di■tanoe trom the ligament ring to the edge of the ligUBnt bed.. An ooular mi­

orometer was uaed in this' oase.. Tha ring itaelf' 1■ &IJ1Wh.ere .trom 0.06 to 0.20 

ooular um.ta wide (0.07 mm to o.29 DID) wmn uing l0X oculars and o.?X. objeot­

ifte. and beoomea ill defined with an 1norea■e 1n 111agnifioation ponr. TM 
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ou:rvature of the edge of the ligrunan.t bod presents another p:roblom in too 

definition or limits~ A tilting or tha shell a few degrees oan mean a dit= 

ferenco of 0.20 ocular unit3 (0 ... 29 mm). These variables account in t.ha Dain 

for the poor correlationu 

From auper.ticial axrunination of older shells whe1•e the annual rings oan 

be oompared with the ligana;::it rings ·bhere appears to be a oloao oorrelatiOJl 

between tm two a.a far as growth and time of formation is oonoernsd. It has 

been shown previoualy that the total numbers of' ligament rings and growth 

rings a.re the sai:as for any ono cla.~. 

Among almo19t any sot of shells to ba read for age determination then 

are a certain number which def'oJ reading,. 1.e .. ~ there appears to be no annual 

rings ronnod. This is ospaoially true in climates where the wintaro are mild 

and growth progresses rele.tiwily uninmrrupted,, However, ai'teir exo.minat1on 

0£ ligament rings it was noted ·bha. t n ligament ring occurred in 97 o ~ of the 

oaeeu, whereas rings on tho outer shall oould bo found in 93~2% of the oases 

for tha Gama sampleo 

S~s 

1. A study area for horaeolam gro,vth haa been set up in Yaquina Bay. 

Thie area wae forme,d in the f'a.J.l of 1948 by dredging aotivity and was subse­

quently seeded by natural spawning of adult horsaolamt1 the spring of 1949. 

2. 01' the first sample o~ clams taken from this area the average size 

for the first year of lifo -c, nt tho time tm ring was formed ~- waa 27 .3 mn 

in length and 17,,,4 tmn in depth" 

S. 1bG grO\rlh ring was formed prior to April 7, 1950~ 

4. April 7. 1950 these clams averaged 32.B 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 diatinguiehablo G 



FtmTHER HORSECUill OCNDI'I'ION STUDIES 

Thie report is intended a:s a supplement to Progress Report #18 ~ August 

1949~ whioh dealt with tm phyzical con:iition of primarily the gonad of the 

horeeclam throughout the various months of the year as related to the present 

regulation of a olosed. see.eon .from January lat through June 30th.. Spawning 

season at the horseolwn has pro-rlously 'been doBignated for the Ore~on Be.ya 

as chiefly February and March. Thia report will further diaouss thia matter 

With additionnl notes on the epawning 3aaaon thiD year. 

Yaq,.1ina Bay because of it:1 central locality and aoceasibility haa been 

thtt primary aubjeot of concentrated reoearch with Coos and Tillamook Bays 

being secondary. 

The following points a.re taken f'rom Progress Report :/l:18i 

1. Standard length-weight relationship for Yaquina Bay horseol.ama ot 

the length.o 100 mm to 151 Illill .for tho month of November ha.a been satabl13lwd 

a.a a basic for comparison for other montha of' tho year., These longth .. -.&ight 

figures are used for oomputatione in tho following formula~ 

2. The derived standard formula for determining re 1"3ent edible meat 

recovery from uncleanod whole weights iu 

Wt. ot 
Uncleaned naoks / 

(faq. Bay Stand. Wt) x 
tor given length 

Wt,. of 
Cloanad bodies 
(No. of~ apoc'7J 

in sa.mplo 

21 % Edible Meat Rooovery 
from Unoleanad Whole Weights 

s. Horeeclams reio.oh their poorest oomi tion in Jlaroh and April and 

their best condition in November and Dc3namber. 

The nunuaually" oold wintur and spring had its ei'"teot on the epawniDg 

of horaeolsms in Yaquina Bay. Very few spawnedcoout gonads were notioed this 

season and it appoarod that those olam3 that did spawn did not do ao completely .. 

(A spawned-out gonad ia very -wn.tory and dark in oolQr and is ea.:sily detected). 



Fur·thermore,. s.s could be axpeotsd, the apavming season was late, nearly a 

month so. 

A horeeolam when dug ,,111 squirt water from it■ mangle oavit)', tld.a 

water from a spuming clam being slightly milky at th9 peak ot spuming. 

Thie was noticed during tho months of Maroh and April this year. 
(it5) 

Looking at tho grap~ on ,mich the years 1949 and 1950 are oompai-ed o:ao 

can aoe tha trend is oimilar for both years 11 'With the 1950 season showing 

the> ola.mo to bG in better condi·~ion (tettar - more maa-b yield) tor the same 

months than the 1949 season. Completeness of' spawning ia also evident tor the 

two )"'&rs with 1949 showing tho more complete of the two with less edible 

meat recovery. 

Oonad samples have been preserved and will be aeot1oned and examined 

in the future for confirmation ot the spawning season by this indirect met.bod 

ot determining time of spawniug. 

Horseclam samples or Yaquina. Coos and Tillamook Ba.ya when tested tor 

oomition the opening month of' tha oeason (July) were aa f'ollowsz 

l. Ya.quina Bay - 26.2% F.dible Moa.t Recovery f'rom Uncleaned 'Whole We1pt 

2. Coos Bay "" n n n n n Q 

3. Tillamook Bay-26.2% " " 
(Ma.ximm percent reuovery for 1949 was 35% and minimum -.a 19") 

file Coos Bay horaeclam has consistently been a .fatter olama the Naa<m 

for thia can only be theorized at present. Perhaps it is better tood OGD\11d.ou 

or ti. bods have a larr;er tlow or we. ter over them. It has been demoneilra-4 

(Btteota ot Water Circulation on the Growth ot Quahaugs and Oyatera by o. J. 

Kerswill, J. Fish. Res. Bd. Can. 7 (90·1949) that water circulation atteota 

growth ot shellfish. 

Tillamook Bay on the opening month ot the season was identical w11tl 

YaquiJI& ~ oomparing mea·c yield. 1'1Uamook horseole.ms in the past baw 

ags-eed oloeely in meat yield. 
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