SHELLFISH INVESTTIGATION - PROGRESS REPORT NO. 21
October 10, 1950

Observations on Horseclans of the 1949-1350 Set

in Yaruina Bay

Another sample of horseclams was taken from Lhe study area in Yaquina
Bay (see Shellfish Frogress Report do, 20) on August 29, 1950, st a -0.5
foet tide. Onz-hundred-fifty-nine clams were obtained, brought back to
the laboratory and measured for leagth and depth, Plotiing a length
freguency graph showed two distinct modes or age groups (Figure 1). The
first mode averaging 13.8 millimeters represents the 1950 clam set, and
the second modz averaging ol.l millimeters represents last year's set
(1949), This secona mode shows a 27.2 millimeter increase in lengin or
an incregse of 80.2 percent in a iittle less than five ionths tiue--as
compzred with an April 7 sample of this year. The 1950 set was not evident
in the April sample, which could be answered by several thecries (1) either
they wers too small for detection or (2) they had not set as yet., To
support this latter theory it was evident, as shown by the "condition"
studies of the adult horseclams in Yy7uina Bay {Progress Report No. 20),
spawning was late and less complete, the last ol spawning occurring in
Mzy. Consequently, it would se=em tnat the horseclam larvae had not yet
set in April,

The surprising lengih sprezad of the April sample, 13 to 60 millimeters,
a spread of 47 miilimeters mage its&if evident again in the August sample
which had a length spread of 45 millimeters {41 mm. to 85 mm.). This year‘s
set shows a smaller length spread of 32 millimeters (2 to 34 mm.), perhaps

another indication of a retarded spawning this year.
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Further length-depth data is presented Fijure?). The latz is prouped
in 5 millimeters length groups, the depth being averaped for cach group.
There ap.ears 1o be a slight difference in the smaller clams {about 5 to
25 mm, length group) the curve climbing more rapidly as the length increases.

Sampling is continuing to determine growth and time of |o™mation of

growth rings on both the exterior oi the valves and within tae ligament bed.

On the Determination of the Age of the Horseclam, (5chizothazrus Qattallii)

With ¢lams such as the razor clam, the cockle= clam, and the butter
clam it has been shown with certainty that the age of the clam can be read
on the shell in the form of annual growth rings or check marca. It is the
intention of this .reliminary report to acquaint the reader #ith the methods
this laboratory has devised in an attempt fo read the age of the horseclam.

Growth lines are formed throughout the year but at a varying rate which
is in direct relation with the growing pericd. By this it is meant that
during a poor growth period the distance between growth lines is small.
Similarly during a good growth.period the distance between growth lines is
large. £ succession of retarded growbh lines gives more linzs per unit of
lengih and shows up on the shell as a comparstively wide chelk mark or
annual growth ring. These are the rings which are counted i1 the aetermin-
ation of the age of a shell by uhe shell-reading .methoua,

becguse there appears to be sonc difficulty in reading shells of the
norseclam, especially tne oluer specimens, another methoa has been sought.
It was found that the ligament bed which is loceted directly beneath the
umbone bore definite bluish rings., i is the purpose of this report to
compare the readability of each of these methcds,

Definite standards for reading each method were of necessity set up.
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Readings of growih rings were bvased on the following criteria

which are listed in order of importance.
1. Definite changes in contour of ihe sihell,
2, A close succession of lines causing growth rings.
3. Dark rings formed simultaneously witn the growth
rings by the periostracum,

Growth rings are usuelly associaved with a chaage of contour of the
shell. %he third ecriteria iisted is an aid in locating growth but is not
always preseat. In younger clams, one to five years, durk rings are
generally pressnt for eazch annual growbth ring but ag the clan grows older
these rings are worn off by constant contact with the sand and abrasives
mixed with the sand., Therefore, a combination of the Lhree criteria l1s
generaliy used when reading a shell,

Age aetermination of the horseclam offers other difficuliies. It
appears that for the first three or four years ihe horseclam makes a more
or less standard growih, this showing up quite clearly on ths shell. As
the clam grows progressively older sge determination by this nethod becomes
aore uncertain., Annual growbth rings are closer together thus increasing

the chance for error in reading the shell., In older individuals contour

lines are less pronounced and the periostracwa rings become uncertain,

Lipament Bed Keading: Hesadings of ligament bed rings were based on the

fellowing criteria:

Because of the contour of the shell it is impossible to see the {irst
check on older sheils. where this ring could not be seen it was assumed to
be present and counted zs such.

To compars these two mebhods, shell reading versus ligansnt scar
two groups of shells were examined, one group of 46 specimens

2ading
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from Yaquina Bay taken March 22, 1948, and another group of 23 specimens
from Yaguina Bay taken May 25, 1948, For each group two reslings were

taken on each specimen, i.e., a shell reading and a ligasment reading, and

a sample correlation test was made between the two resdings, These readings
were taken independently from one another with no back reference.

The first group (46 clams from Yaquina Bay) was analyzed for age
determination., The right and left valves were separated and numbered so
that the two readings could be compared for an individual clam., For each
valve two readings were made, (1) the number of annual rings showing on the
exterior surface of the shell and, (2) the number of annual rings showing
on the Ligameni bed. The same biologist read both sets of shells.

Statistical analysis of the derived data showed the following:

1. Ligament ring readings of one set (L) vs. ligament ring readings

of the other set (J.o). fnalysis of variance, using an "F Test", showed

the variances to be equal (O‘;z‘f-{’;.z, F= 10 with 45, 45 d. £.}. Further test-
ing the viffersnce between the two means by tuae "t test", the null hypo-
thesis being that the two means are equal Lzﬁ,iﬁg), we accept the hypothesis
(t=0.684 with 90 d. f. ). Stundard deviation for Ly is 1.26, for Lp is 1.27.

It is thersfore concluded that either the rggpt or the left ligament
M

bed can be used for this work and, that a reader can, with a degree of

certainty, duplicate his results. Any ligament readings in the future can
be made regardless of which ligament is available,

2. Shell ring readinss of one set (S7) vs, shell ring readings of the

other set §§2)n Analysis of variance showed the variances to be “equal"A
(F=1.31 with 45, 43 4. £}, Testing the difference between tae two means
shong“fkazthe "t value® (t=2.79 with 90 d.f.) lying outside the one
percent level, Standard deviation for Sl is 1,02, for S, 1s 1.17.

In this instance the shell readings were not duplicated. This could




.

mean one of several things--either there is a difference between the right
and left valve, or the definition of the growth rings is such that it is
difficult for an individval to duplicate wiis results, due to inexperience,
obscure growth rings, etc. It is the writer's opinion the latter is the
true concepi. Both wvalves of the horseclam to all outward appearances are
identical. (There is a difference in the hinge-testh make-upn.)

3. The difference between ligament ring readings of one set (L) and

the other set {Lg)é

Null hypothesis: &, =4z 34y = O
t=0,68 with 4° d.f.
We accept hypothesis_4t«= O
Standard deviation is 1.26
This test is more or less a duplication of No, 1 but th2 individual
differences ars compared here.

4. The difference between shell ring reaaings of one set (S;) and the

other set (Sg}a

Null hypothesis: &, =%z s o =0
t=2.69 with 45 dof., right on 1% level
We reject hypothesis 4 # 0

Standard deviation is 1,15

5. Ligament rineg readinga of one set (L., L-) vs, shell ring readings

of the seme set (Sy, So).

A, Analysis of variance (L vs Sl)
Mull hypothesis:g~? gk

P=1,53 with 45, 45 do fo

hecept hypothesis g2 - g~ &
L

B. Difference between two means (Ll vs 53)

Null hypotheslg,xk, S A
t=2.44 with 9C d.f, falls between 1% anc 5% level

The acceptance of the hypothesis is doubtfu ‘;ﬁ*z:(%)
C. Standard deviation (Ll)= 1.26
D. Standard deviation (57)= 1,02

E, analysis of variance (L, vs S,)
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Null hypothesis:dy ~ =g %

F=1,17 with 45, 45 d.f.

A >t hypot i - 2
ccept hypo hesxsd’—-rz. =g

F. Difference between two means (Lo vs Sp)

Null hypothesis 41
t=0.%29 with 90 d.f,
Accept hy othesis e, = #As.

‘G, Standard deviation (L) = 1,27

I

H. Stendard deviation (S2) = 1.17

From the above tests in Section 5 it can be concluded:

Ly vs 8y Although the variances were statistically ths same, the
means were not., Referring to Section &, the means in that case are again
not equal, The common figures in Section 2 and the first part of Section
5 (5B) are those of 39, the shell ring readiungs of the first set. Now
referring to 5 where Ly and S, are being compared it is fouad that both
readings compare favorably. It appears, then, that the shell ring readings
of the {irst set (S]) are causing the difference. The cause of this can
only be guessed at; however, the reasons listed in Section 2 may be
applicable,

Ly vs S5. In this instance both the varianccs and the nesns were
similar. The ligament rings could be read with the same aegrze of accuracy
as the shell rings.

6. Summary: Assigning the symbols Ly, 357 for the average lipament
bed riag readings and average suecll ring reuadings respectively of one
shell set, and Lz, 5, for the other set, the following relationship exists:

51+ 52 and Ly = Ly = 55
The fact that 31 * S, is disconcerting in that it was expected at the out-
set of the analysis that Iy = Ly = Sy = 55, The cutcome indicates that the
difficulty in reading the age in the horscclam lies in the interpretation
of the annual rings on the exterior of the valves. Practice in reading

probably will overcome this differsace, It is interesting to note tiis
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differcnce dic not exist between the two sets of ligament readings, the
experience in reading being constant in both ligament and shell readings.
To test one reader against another and for detection of differeaces,
if any, @ grouy of 23 clams taken May 25, 1948, in Yaquina Bay was analyzed.
Only one valve was used in this case irrcspective of right or left valve,
Headings were taken independently from one another with no back reference,
The criteria followed in reading was the same as set up in the precesding
experiment

1. I'irst reader's figures--Ligament (L1) vs shell (Sy).

A, Analysis of variance
Null hypothesisor "= o *
F=1.88 with 22, 22 d.f,
>pt. t oz =
Accept hypo hcsiscg* g

B. Difference between two means
Null hypothesis; ;= A% »
£=2,015 with 44 d.f., right at 5% level
Outcone doubtful.,

2. tecond resder's figures~--Ligament (L,) vs shell QSQZ

A, fnalysis of variance

Null hypothesis: a7 “= Cf:fa
F=),147 with 22, 22 d.fa

2 i - 2 2.
Accept hypot,hesmg/—» "'d’_:

B, Differsnce between twe means

Null hypothesis ¢, *-“a
£=0.667 with 44 d.f,

Accept nypothesis U, = A

3. .sigament (Ly) vs ligament (i,)=--First reader vs second reader

A, Analysis of variance

5
ilull hypothesis: o = &
F=1,63 with 22, 22 d.f.

dccept hypothesis 2 _ 5%
4 - 2

B, Dirfference between two means
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Null hypothesis: &, = _~H o
t=0,206 with 44 dof,

Accegt hypothesis ¢, = o
0.978

Y

C. Standard deviation (Lj)

D. Standard deviation (Lp) = 1,25

it

Lo Shell {S7) vs shell (S5)--First reader vs seccnd reader

A, Analysis of variance

2 b M
Null hypothesis: o7 = 0L
F=3,53 with 22, 22 d.f.
Reject hypothesis 2 ol
d yp 8o ;?Cg;_

B, Difference between two means

Null hypothesis: A, = _ A2
t=2.685 with 44 d.T,
Rejeet hypothesis <, A

C. 3tandard deviation (51) = 0,71

i

D. Standard deviation (Sp) = 1.34

5. Summary: Ligament bed ring readings vs shell ring readings in one
case proved to be the sameyboth in variances and arithmetic means. The
other rezder's {(first reader) outcome was doubtful, the variances being
closely alike but the means probably different.

Ligement readings vs ligament readings revealed nc significant dif-
ference betwgen the two sets of data. The variances were alike as were the
means, The same set of shells can be read with the same resulits by two
readers using the ligament rings in the ligament bed.

Shell readings vs shell readings showed differences in both wvariances
and means, Thus, it appears that duplication of readings by two readers
for the same st of shells, reading shell rings offers difficulty. Here
again, as in the March 22 group, the reading of the growth rings on the

exterior of the shell causes trouble.

The relationsihip among the praceeding is:



Ly = Lp =52 and 5y + 35 » where
Ly = ligament reading of first reader

Lo = ligament reacing of second reader

[
)
tl

shell regding of [irst readsr

S, = ghell reading of second reader

Looking &% the results of both the March 22 and the May 25 groups it
is evident thati:

1. Either ligament of the risht or the left valve can be read with
the assurance that there will be no significant Jdifference in the resulis.

2. Two different readers can duplicate their resulis Ly both reading
Lhe same set of lipament beds.

3. The shell ring readings of the right valve cannot b substituted
for the chell ring readings of the left valve. In tnis test thsy proved
inequalé%%;29“2;@“%CC?;J:j2 it iﬁﬂb@liBVﬁd by the writer that the dif-
fw}ence vag not in the number of aoaular rings per shell but in the dif-

ficulty ia distinguishing the rings by the resdoer.
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4. One reader cannot duplicate the shell roading
reader reading the same set of shells, This certainly indicates that
shells are hawler to read than ligament beds.

5. The results of the comparison of the ligament bed readings of the

left, valve against the shell readiag of the swsme valve avre various. in one

bt

o

inztance there is no significent difference hetween the means and variances

n

but in tre obher case there are siznificant differences.
6. The rzsults of the comparizon of e reszder’s readiags beotween the
ligamasnt bed and the shell of the same valve are also various, In one case

5 a gignifiecant difference in the meaneg and in the other case thers

icant difference,
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Y. It was noted in reading the shells that there were varying degrees
of readability, the degrec of readability apparently closely related to the
age of the clan., The older the clam the more difficult it was to read
because of the crowdinz of the growth rings at the edge of the shell {slower
growth rate on the older clams), and the fact that the shell becomes smooth
(erosion, abrasion, etc.) with increasiag age. As a result of the tests
in this report and of more familiarity with the problems involved, methods

of age determination will be used in the following order:

A.  fead tne outside of the shell when the znnual rings are dis-
tinct. This is certainly the faster methoed.

B, Uesd the ligament bed when the annual rings on the outside of
the shell are not clear.

C, If the ligsment bed offers difficulty in reading, cross section

it snd exanine under a misroscope. The growth rings show up very clearly

-~

wher cross sechioned,

GENERAL ACTIVITIES

Anoiher horseclam sample of adult clams was t& en August 29, 1950, in
Yaquina bay for condition studies, This sample gave percent edible meat
recovery from whole uncleaned clsms of 26.2 percent, slightly less than the
previous sample,

A suévcy of a proposed log boom area abt ldaho Point in Yaquina Bay
for shellfish populations was made September ) at a 0.3 fool tide. Nc
sholifish being present due to height of flats (+5 to +8 ft.) this pro~
pescd projsct was not objected to.

Sept.ember 15 Tillamock and Netarts Bays were visited to pick up in=-

formation on this summer’s clamming activities, Apparently Netarts Bay had
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quite a successful secason, all boat moorage operators reporting limits of
clams for all diggers. All moorage operators consulted approved of existing
clam regulations, Compilation of exact catch data is not complete and will
be reported on at a later date for both ﬁays.

A publication Edible Mollusca of the Oregon Coast by Charles H. Edmonson,

Occasional Fapers of the Bishop Museum of Natural History, Vol. VII, No, 9,
1920, was received from the state library and much interesting information
was obtained therein on location of clam beds, theories on abundance, spavm-
ing periocds, evc., This is being scanned for all information pertinent to
this laboratory®s work.

It is planned to read all back collections of horseclam shells in the

near future now that the preliminary work on shell reading is completed,

Lowell Do Marriage
Agquatic Biologist
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HAZOR CLAM FHOGRESE REPOR

June through September, 1950

All the major phases ol the razor clam investigalion were continued
through the swmer months. Routine counts of diggers and sampling of catches
were continued. The magnitude of sport fishery on razor clams will be
snalyzed at a later date. Commercial shell samples were collected for each
month and measured, awalting only the process of age determination. Random
samples were dug on various beach areas for growth studies, analysis of
age classes przsent, and condition factors were taken progressively through-

~out the season.

A large nunber of plankton tows have been made to collect samples of
the youny larve for recognition of stages anu to predict the time of setting,
Alnost a compleote series of stages were obtained of the free swimming
larva, At the same time temperature and salinities were taken, As soon as
the first set of any magnitude occurred, sample screenings ware bzgun and
are bein, continued every time the weather pemits.

During the last part of Augusi & series of strips were set up, one
meter wide and sxtending the width of the beacn. These were dug roubinely
in an effort to dig them completely out, The work on this ghuse has only
hegun and is far from completion. AL the same time a series of elevations
wepre Laken of Lhe strips to form a sample contour of the beach, Comparison
of these elevations {rom month Lo month huve shown congiderable changes in
the slope and contour of the beach.

Preliminary Sunmary of the Marked Hazor Clam Prosram

A marking program on ragor clams was undertaken during the spring months

of 1950. A total of 658 marked clams were planted in the Cove and the


http:stud:i.es

~13-

beach in front of Seaside extending north to the Necanicum HRiver, The

releases can b summarized as follows.

Date Number of Where planted Source
clams planted

April 19 182 UEf ®A" Ave, to the Dug by commercial
Necan®cum River ciggers on 8th Ave, Bar

April 20 87 "A" Avs, through bug by commercial dig-
the Cove area gers on 8th Ave, Bar

April 21 278 1st Ave, through Dug by biologists and by
the Cove area comm, digger on bar in

the Cove ares

May 17 111 "Th Ave, Bar north Dug by biologist in Cove

to l4th Ave, : and by comm. digger from

i2th Ave. Bar

Total planted 558

The majority of the clams were purchased from commercizl diggers with
whom advance arrangements had been made. This led to at least two dif-
ficulties. The clams purchased were not representative of the over-all
size distribution on the beach, since the diggers were after the maximun
poundage and the larger clams meant more¢ pounds. The bar on which they
dug yielded a predominance of larger clams, except for April 21 when a
bar in ths {ove area was dug, The diggers did not deliver the clams to us
until shortiy after low water (the single exception was April 21 again when
all the clums were marked and the planting began at low water). This meant
that the clams were planted too high on the beach. Also it meant thalt the
most favorable outer bars could not be planted.

The srrors ia the experiment during planting can be sumnarized as
follows,

1. The clams were not distributed egually over the entire beach area

subject to digging. This was a result of the manner anu time of procurement
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of the clams, the lack of a bgat vo go on to tne outer exposed bars, and
the Loorer tides duriag which plunting was undertaken,

2, The size distribution of clams plantea was not rspreszantative of
the over-all size distribution on the beach, also a partiel result of the
manner of obtaining the c¢lams. .is & result we were forced to plant a
predominence of larpe clams on beach levels where smaller clams composed
by far the majoriiy of Lhe population.

The technique of marking was %o carve a mmber on each valve of the
shell with the aid of a rotary electric carving drill. ILach shell was
then meacsured, The clams were planted in groups of 25 to 5C recording
the over-all area of planting for each group, All planting was done in the
sur £ in from 2 ft. to 5 in. of weter {weist deep on the bars that could be
waded) takiag successive trips up and down the bsach as the tide came in
Lo distriovute the clams evenly over the entire beach. Each olam was planted

well belov the swwrfaee of the sand te ensure it didnit wash out. This

Fadd

Lavelved 2 iittle practics and a techniqgue in itself, ALl planting was

done by tae blologists.

Sampling angd Grlecking for Hecoveries

In an effcrt to determine the iynhensity of the fishery routine sampling
was underiaken on both sport diggsrs and commercial diggers. The commercial
diggers wore checked at the Cl&@?ﬁ?PRGBS while th= sporis dirgers were
sampled at the same timo samples were taken of the catch per digger. Also

a program of veoluntary returns was initiated snd publicized througnh the
local newipapers.

By for the greater number of the tohal 164 recoveries {a few of which

were douvtfel) wers obtained from voluntary returns, CSanpling yielded a
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very mincr aunber of clams, The deta on this saipling will e analyzed

when the sotal take for the months is summarized.

B s
R N

sliows the tobal :size digtritution planted in comparison with
the size disthbution recovered, based on iength measurements of the re-
covered clams vhen planted. A smaller percentage of the smalier clamns
were recovered as compared to the lLarger clams.

The last nured clam recovered was in July, Since then not one clam
has come in. 7The rate of recovery drepped very rapidly during the month
of June. (See [igure i), The tobtal returns including reporus of clams
where ne shell was turned in was 2408 percent of the clams planted, This
seas Like a fair percentage of recovery in congideration of the character
of the fishery whers such a large percentage of tne clams weore aug by

Lourists that tLhe publicity campzign did aol reach,

Recopmendations for Future Marking Propgraus

Any fubure marking program on razor clams should smbody a Jew changes
in methods and proceedure, IDither commercial diggers can be hired to dig
siere an average sizz range of clari can be found and to deliver the clams
at least in part before the chsnge of tide, or the digging siould be done
by the biologisis, To obbtain satisfactory conmercisl diggers under the
above comditieons would entail hirlng on an bourly basis. There it is
doubtful if even at a very high howrly rate diggers could be obitained,
since whenever tides are satisfactory for planting purpcses he diggers
can make a fairly large profit digging for comrmercial houses in & very

*

short period of time., Teo dig them ourselves would require a longer period
over which the planting program would have to take place.
The clams should not be planted on the p-erer spring tides when the

ouhernnost rsaches of the beach are not accessible. A Jow fall tide when
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Lne ocear is reasonzbly calm might prove Lo be a better time for planting.
Sangling for marked clume, because of the many purchasers for clams
and the rany individual sports and commercial diggers, takes considerable

time, Ary errors that may have been made in technique can be better seen

when the sampling data sreanalyzed.

Donald W. Twohy
Charles Woelke
guatic Biologists
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Preliminary Heport on Hydrographie Work

A ccmparatively new project which the shellfish investigation is under-
taking, is a hydrographic s rvey of the baye, coastal rivers, and adjacent
coastal waters of Oregon. For the present, this work consists solely of
determining salinities and water temperatures. When suificient date hzve
been gathered, salinity snd temperature patterns for the various coastal
rivers ard bays can be determined, It is believed that tnis information
will prove bencficisl to the various other studies of the shellfish invest-
lgaution ¢s well as to the other investigations carried on by the reseurch
division. For example, this knowledge will aid in explaining the occur-
rence anc relative densities in popuiations of clams and crabs in these
areas, the spawning areas of striped bass, etc. The work teo date has
primarily been carried out in the bays and rivers with the lone enception
being some work doae along ithe open ocean beaches of Clatsop County in
conjunction with the razor clam investigation.

The wWork So Far

To vate, Lhree nsjor items nave been accomplished:

Firet, all of the unfinished back work has been brought up to date.
All of the water samples eccumulated hy the isboratory were tested for
salinity by titrating with silver anitrate and the results were worked up
into presentable form and recorded chronologically by area. In addition
some new samples were received from the razor clam investigution and wers
worked uys as above,

Second, considerable time was expended in building and assembling the
gear which is being used currently in the water sampling operations, Four
boxes were constructed, each of which holds 135 glass vials. These vials

(capacity 40 ml) have numbered labels, water-proofed with varnish, on both
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the vial and tne cap., The remainder of the equipment used ia the ficld is
composed of an armored thermometer and a home-made welighted depth bottle,
The depth bottle makes it possibie for obtaining waber samplss at any
reasonable desired depth. In the laboratory an automatic burette has been
set up and is now being used in titrating the water samples.

Lasl, and most important, the actual water sampling in the bays and
rivers has been started. So far, a day hzs been spent collesting samples
in each of the following bays: The ilsea, the Siletz, and tre Yaquina.
Jince it is quite obvicus that the results of one day's sampling would not
be very cipgnificant, the value of these preliminary surveys at the moment
lies mainlty in determining ti.e location and number of sampling stations
whtich would be necessary to present a true picuure Qf the salinity and
vemperature patterns for each area. These first trips are o’ considerable
value froa the femiliarization standpoint as well,
The old dete {sce Table 1) whiech was worked up consists of samples taken
from the salt water system (intske at the =3.0 to 4.0 foot hLide level) in
the shellfish laboratory and from just off the Port Dock in Yaquina Bay.
These wer: taken from Uctober 23 o November 4, 1947, a period of exireme
fresh water. The results show the salinity range for the salt water system
to be from 22,1 to 24.3 with a mean of 28,8, while the range for the surface
samples taken cif the Port Dock over this same perica was frem J1.6 to 34.0
with 2 memn of 4.8, These figures show that the salf water system not only
has a higher ccuparative mean but also a much higher minimum salinity which
indicates that freshets cause no great fluctuvation in the salinity for tle
laboratory aguaria,

The few samples taken on the razor clam beaches of Clatzop County show

a salinity rengz of 19.2 to 32.3 0/00 with a mean of 28,6 (refer to Table 2).
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YALUINA BAY WATER CAMPLYS

014 Data
Standard 23.60 Blank .29 Chlorinity of Standard 19..42
Date —Lation®¥% Time Depth Chlorinity Salinity
Ucty 23, 1947 3 14:30 surface 5.6 11.9
t 3 14:30 1/3 6.6 11.9
" 3 15500 Surface bady 11.6
" 1L 15:10 13.7 24,8
i 3 17:00 supface G,2 16.6
" 11 17:00 16,6 30.0
Oct. 24, 1947 1l 9:G0 17.1 30.9
u 3 9:00 Surface 17.1 30,9
u 3 15:00 Surface 16,3 18.6
" 1L 15:00 12.7 24,8
i 3 17:15% Surface 13.% 23,7
" 11 17:15 15.6 28.2
Oct, 25, 1947 1t Q:30 17.% 30.9
1 3 17:15 Surface 13.9 25,1
Oot. 26, 1947 11 16:00 15.1 27.3
" 3 16:00 Surface 14,9 26.9
i N 17:15 1L.5 26,2
Oct. 27, L1947 1 9330 18.0 32,5
i 3 9:30 Surface 17.5 31.6
i 1L 13:00 15.7 28.4
i 3 13:00 Surface 15.5% 28.0
b L 18:30 15.0 27.1
" 3 18:30 Surface Liso b 26,0
Oct. 23, 1947 1L 9100 17.6 31.8
" 2 Q:00 Surface 18.8 34.0
i 1i 12:00 17,7 32.0
# 3 12:060 Surface 17.5 31,56
" 11 15:00 14.5 29.8
4 3 15:00 Surface 16.2 2%.3
" 1 17:00 14.9 26.9
f 3 17:00 Surface 15.G 28.7
dov. 3, 1947 1. 9:30 12,2 22,1
" 3 G:30 Surface 11.4 20.6
g K 13:00 Suriace 16.% 30,5
1 1. 14:00 19.0 34.3
dov, 4, 1947 3 9:00 Surface 13.9 24,6
t 1. 9100 i3.4 24,2
i 1. 12:30 17.6 31,8
1" 3 12:20 Surfuce R A 26,0
" 1 16:30 17.7 32.0
1 9 16:30 Sur{acs B4 43,2

Standard 22,65  Blank .23 Chlorinity of Standard 19.42
wi SHee Table 4
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The minimun saliaivty seems qiite low und the ranze guite widz, especially
for an open ocean beach. Kven though no definite conclusion can be made
with such a small amount of data, it is certainly feasible thal a large
influx of Ifresh water could have scvere effects on the razor clam population
of this zrea,

411 of the preliminary surveys (see Tables 3, 4, and 5) show that
sampling should be done further up bay, at lewst to a point which is beyond
the upper limits of clam and crab habitat.

Hothing definite has been declded about the number and lecation of
sampling stations in the bays surveyed (Tubles 3, 4, and 5). For the
sresent 1t looks as 1f the jetty and bridg. statlions in Yaquina Bay might
be eliminated bubl another check will be made to be certain. As soon as
maps are svailabvle, coples will be made showing the location of the sampling
stations.

As meniloned previously the small amount of data obtainsd from one day's
sampling cannol, be regarded as very significant, yet it is interesting to
aote that wien these samples were tested, some rather striking dissimilar~
ivies in Lthe three bays sampled came to light even in view of this meager
amount of data. For example, these first checks show considerable strati-
Fication in Alses Bzy wnich was not trus of either the Sileilz or the Yaguina,
his could be lndicative that o larger comparative veolume of fresh water is
present i Alsea Bay than the other two which were sampled, However, much
more information is needed before enything definite can be siated.

What Is Needed

In view of the evidence of very low salinities during some perious on
the Clatsop besches, it would be aesirable Lo sample that area stewdily to
see how Irequerntly these heavy influxes of fresh waler occur and to see how

low tne salinities acbually to go.
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Date

&/22/50
6/27/50

7/3/50

it

1/13/ 50

Loeation

Cove ares

12th Ave.

1

.2 4, Hecan-
icum Riverp
i

Sunset Beach

1

2nd Ave,
w3t Ave,
Gearhzrt
Hotel
Sunset Beach
Feter Iredals
Sunset Beach
Geurhart
Hotel
SV Ave,
Peter Iredale
Geasrbart
Hotel
Sunset. Beach
Peter lredale
12th Ave,
Geuzrnart
Hotel
Sunget Beach
Peter Iredale

1

3
>

Time
PET

18:00
16:10
i

20:00
18:20
7310
7130

8:00
B:25
11:00
10:35

10:00
11:20
11:00

11:23
AR TN
B:40
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Table 3
SILELZ BaY wATER CAMrLUS
September 21, 1950

Stendard 21.95 Blank .3 Chlorinity of Standard 19,42

Station Tine Depth-Fath. Temp.,=°C Chlorinity Salinity
9 £:36 2 10.0 18.0 32.5
9 #:36 Surface 9.1 18,0 32.5
8 4102 1 5.3 18.4 33.2
2 §:02 Surface 9.5 18,3 33.1
7 9:17 2/3 9.2 18,4 33.2
7 2:17 Surtace 8,9 18.4 33.2
3 9135 2 9.1 18,5 33.4
6 4135 Surface &,.8 18.4 33.2
& 9:14{) 1 9.5 1805 3‘36[-5
L a:Lb Surface 9.5 17.8 32.2
3 10:02 2/3 9.7 18,0 32.5
3 10:02 Surface 9.5 18,0 32.5
2 10:09 3 9.0 12,0 32.5
2 10:09 Surface 9.9 13.1 32.7
1 10:17 2 1/2 9.0 18.1 32.7
1 10:17 Surface 8.5 17.9 32.3
i 11:01 21/2 9.0 18,0 32.5
1 11:01 Surface 8.7 12,1 32.7
3 11:45 1/2 12,8 15.4 27.8
2 11:50 22/3 9.9 12, 32,7
2 11:50 Surface 9.4 i8.0 32.5
1 12:01 2 1/2 9.3 12.1 32,7
1 12:0% Surface 9.0 18.0 32.5
L 12:15 11/3 10,0 18,0 32.5
1 1215 Surface 0.4 13,1 32,7
6 12:46 11/2 10.9 18.1 32.7
6 12:46 Surface 1l.2 18.0 32.5
7 13:0L 1/2 12.2 19.5 31.3
7 13:0L Surface 12.0 17.2 31,1
& 13:12 1 13.3 17.0 30,7
g 133112 Surface 13.6 16,9 30.5
5 12:23 Surface 13.6 8.8 15.9
9 13:45 11/2 11.3 16.3 291
9 13:45 Surface 12,2 14.3 25.8

WATER SAMPLE TAKING STATIONS
SILETZ BAY

Location

=
<
i

Juszt off tip of South spit

Straight out from Bailey's Moorags

Uniler bridgs over Schooner Creck

Right off Cutler City dock

Haifway up Drift Creek channel

Straight down Siletz River from Kernville on spit
Just off South Tinberline

Doifin st beznd in main channel

dust off Siletz moorage

- @ b = o w »

el N ST NN VS

ER
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Table k4
YAQUINA BAY WATER SAMPLES

August 25, 1950

Standard 21.95 Blank .3 Chlorinity of Standard 19.42

Station Time Depth-Fath, Tenp.--°C Chlorinity Salinity

11 5136 SWS 14.9 17.2 31.1

3 $:12 Surface 14.0 17.4 31.4

3 8:12 31/2 13.9 17.5 31.56
1 a:L5 Surface 13.6 17.4 314

1 e:45 L 13.7 17.5 31,6

2 ¢:13 Surfzce 13.6 17.4 31.4
2 ¢:13 51/2 13.9 17.4 31.4
3 Q:25 surface 14.0 17.4 31.4
3 9:25 L 1/2 13.9 17.3 31.3
IR 945 Surface 1k .8 17.3 31.3

b 9:L5 5 14.6 17.3 31.3

5 10:10 sSurface 1h.4 17.3 31.3

5 10010 1 14.7 17.4 31.4

6 10:42 Surface 15.7 17.3 31.3

6 1C:42 2 15,0 ‘ 17.3 31.3

7 12.:07 Surface 15.5 17.3 31.3

7 11:07 1 15,3 17.2 31.1

8 12:15 Surface 15.3 17.2 31.1

8 12215 61/2 4.4 17.3 31.3
10 12:53 Surface 16,7 16,6 30.0
1C 121153 2 14.8 17.1 30.9

9 13:05 Surface 15.8 17.3 31.3

9 12:05 4 14.4 17.3 31.3

8 13:25 Surface 15.3 17.2 31.1

8 13:35 21/2 15.4 17.0 30.7
7 13:50 Surface 16.5 17.1 30.9

7 13:50 1 16.1 17.0 30.7

6 14:13 Surface 18,2 17.0 30.7

6 14:13 1 17.9 17.2 31.1

5 1431 Surface 17.2 16.9 30%5

5 1i131 2 16.3 17.2 31.3

I 14:11 Surface 16.9 16.7 30.2

L 15:11 4 15.4 17.0 30,7

3 1z:0 Surface 14,7 17.3 31.3

3 15:40 11/3 14.9 17.4 31.4

WATER SAMPLE TAKING STATICNS
YAQUINA BAY

Nc, Loecation No. Location
1. dust inside North jetty at ead 8, Off Yaguina dock
2. Under North side of Yaquina Bay bridge 9, By C.D. Johnson's dolphins
3. Just of{ Fort Dock 10. By CMC beat repair dock
b O3f cement ships 11, Sait water system in lab
5. Erd of channel by oyster barge

&, First beat landing on West siue of King slough

7. Bend of channel by Walker's oyster bed



By
AF o
TR g

Table 5
ALSEA BAY WATELR SAMPLES
September 19, 1950

Standard 21.95 Blank .3 Chlorinity of Standard 19.4i2

Station Time Depth-Fath. Temp,°C Chlorinity Salinity
Z g:37 2 G.8 18.4 33.2
2 Gg:37 Surface 9.6 18.3 33.1
1 g:5; 7 2.6 18.1 ©33.2
1 9:50 Surface Qoly 18.4 33.2
2 10:09 5 10.0 18,2 32.9
2 10:0% Surface 9.9 18.1 32,7
3 10:47 1 11.2 17.9 32.3
3 10:47 Surface 11.7 18.4 33.2
I 11:03 1 10.9 17.9 32.3
L 11:03 Surface 12.7 16.1 29.1
5 11:27% 1 1/2 11.3 174 31.4
5 11:2 Surface 14.2 13,6 24.6
6 11:39 1/2 13,3 14.8 26,7
7 12:00 11/3 4.1 13.7 24.8
7 12:00 Surface 16.2 2.0 14.5
8 12:16 1 Lisois 13.4 24 .2
g 12:14 Surface 16,2 9.1 16.5
6 12:30 1/2 15.8 11l.1 20.1
é 12:30 Surface 15.8 10.8 19.5
5 12:453 11/3 11.9 17.2 31.1
5 12:45 Surface 15.9 11.9 21.5
4L 14323 1 11.5 17.9 23.3
A 1h:23 Surface 11,0 18,0 32.5
3 14 :3, 1 11.6 18.4 33.2
3 li{,:B&.}« Surface ll.az.', }-8\\3 33-1.
2 14150 2 1/2 10,7 12.3 33.1
2 14:50 Surface 10.2 18.5 33.4
1 15:0% 3 10.6 18.4 33.2
1. 15:01 Surface 16.2 18.5 33.4
2 15:245 3 10,4 18.4 33.2
2 15: 265 Surface 10,2 18.5 33.4
3 15:47 11/2 11,2 18.3 33.L
3 15:47 Surface 11,0 18.4 33,2

WATER S&i-LE TAELIG STATICAS
AlLoZA BaY

o, Location

Between cabins on knoll and spit

By North iight on bridge

Just off Fisherman's Inn dock

Even with old trestle in middle of 3Sauth or main channel
Straight out from mill by oil company

Just off of upriver end of emall island off of Eckian’s slough
Just off Curtiss? Landing opposite mouth of Drift Iresk

At mouth of North ¢ hannel

L4
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As Lo the bays and rivers, the ideal thing would be to sample througn
complete tide cycles in all zreas at approximately the sane time, However,
the time and manpower expended would make a venture of this scope prohibitive,

The codief dirficulties encountered in taking water samples so far have
been (1) tne lack of knowledge of the geography of the areas aad (2) the
amount of time it takes to travel from one station to the next., When it
iz possible, the latest maps are checked [or chganels, but in some cases maps
are not availsble, sc considerable delay is often encountered in an unfsmiliar
bay or river. This problem will be solved as more Lrips are made to these
areas. There sesems to be no remedy for the time lost between statioas
except that this smy be alleviated somewhat by using a vehicle on the upper
reaches cof the bays and streams where there ave adjacent roads.

wnat Will Be Done

The razor clam investigabtion iz instituting a more regular sampling
prozram waich should present a much wmore complete plcture of salinity
fluctuation on the Tlalsop beaches,

Preliminary saapling will be continuved uwntil abt least cne complete
sanple is obtained from each of the more important ceastal rivers and bays.
In addition to those previously mentioned these incluae: the Nehalem Hiver,
Tillamook Eay, Netarts Bay, the Nustucca Hiver, the Ziuslaw River, the
Unpqua Hiver, Coos Bay, anw the Coguille Hiver. FPossibly suvrveys will be
conuuclbed on some of the lesser important streams aod bays at a later date,
When the prelininsry sampling is finished, the required number and
location of sampling stations will be ascertained from the galinity and
temperature results, and then further samplings will take place as time
allows., It will be only after cousiderabls data hev: been accumulated; how-
ever, that real value can be derived from the results,

Stanley M. Wilkes
Aguatic Blologist
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SALINITY DETERMINATIONS
HMOHR'S METHOD

With Density and Saelinity Tables

The following brief discussion (with tables) regarding the determination
of chlorinity, salinity, snd deasity of sea water was compile:d from a
number of refersnces to serve as an aid for those in the Comnission who
might be concerned with such, and who might not have easy acsess to the
various references,

Mohr's method of titrating with silver nitrate against 2 chloride stand-
ared was selected for normal use at this laboratory. The method as used here
is as follows:

Sligntly more than 32 grams of freshly fused and cooled C.F, sodium

[+ w

chleoride are weighed out on an unalytical balance, correct to the fourth
decimal place. This 1o then dissclved and made up to one lier with distilled
water in a volumetric flask at 20°C. The parts chloride per liter (expressed
C17/L) ars then calsulated from tne original weight on the basis of the
atomic weights {CL = 35,457, MaCl = 52,45.) as:

weight x 0,60657 = €17/L

It i3 then necsssary Lo convert C1/L {volumetric basis) to the parts

chloride ger kilogram, or Cle 0/00 {gravimetric basis). This may be done by
substituting in the formula (Thompson, 1928):

1, = 0,008 + 0,99980 Cly ~0.001<28 C;vz
where C1l_ = parts chloride per kilogram (C170/00) and Cly = .he parts chloride
per liter at 26°C (C1<YL). This preduct, C1~2/00, is the fijgure that prior
o 1940 was equivalent to chlorinity, but which because of changes in atomic
welght s éad subsequent red%finiﬁion of c¢hlorinity is now knom as the chlorine

squivalent. [Rather than using the above formula, C1 7L may :lso be corrected
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to G1=0/00 by use of a table (Thompson and VanCleve, 1930), a portion of

which is gilven here to cover the normal ranges of a prepared standard

solution:
Table- 6%
Correction (subtract from C17/L
S to_give C170/00)
15.69=15,87 £0.30
16,18-16.32 0032
16a63”16082 mO,B&
17012""17 »,32 ,,,‘GABE,
17058"17082 ‘:J:)p38
18.03-18.27 0.0
18,4818 ,67 e
l8 s98~19 v 1,‘7 ‘,{)0&1‘_
19,33=19.52 06
19.78-19.97 g

* Numbers, inclusive, alternawve divisions with odd numbered correction
factors ommitted.

The zhlorine equivalent (C1-3/00) is then divided by the correction
Tactor of 1.00G45 to give the true chlorinity as defined by the Intern:tional
Commission.

Thus to give a typical example of s prepared standard salt solution, the
Tollowing determinations are made:

Ixemple of One Solution

Sc divm chloride/liter 20°C-32.974L0 gm

Chioride/liter 20°C==mmmm—e -20,001 gm CL /L
Chlorine equivalent-—e-we-==14.51 gm C1~0/00
Chlorinity~mmemma—emm oo 19.42 0/00
Salinity- S v 35,08 0/00

(Chlorosityrmam—mommmmn~ere19,90 gu/L 207}

The last figure, that of chlorosity, is mentioned here only to show that
this is a different unit than any of the preceeding terms and should not be
confused with them. It is the defined chlorinity converted back to a vol-
umetric basis (by multiplying the chlorinity by its density =t 20°C), refer-

ring to d:fined chlorinity rather than to chlorice jons as i:o the case in
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C1-/L. & brief table of some corresponding values of chloriiity anu chlorosity
is found ir "TLe Uceans", 1946.

The proceedure used at this laboratory to determine chlorinity of a
given water sample is as follows:

Approximately 20 grams of C.P. silver nitrate are weighed out on a
triple beam baiance and dissolved in one liter of distilled water, Siuce
thig solution is standardized against the prepar=d standard salt sclution
il is not necessary to have undue accuracy in the weighing. The only require-
ment is that the solution be of such strength (it may be adjusted if need be)
as to recuire the use of from 15 to 25 millilitres for titrating an average
sample (approximately 1 ml per unit of chlorinity). (For extremely accurate
determinstions, it would be of course necessary %o hold this more constant
in order %o insure exact equivalent end point determinations.)

This sclution 1s then standardized by titrating from a 25 millilitres
automatic buret against 5 millilitres samples (taken w.th a volumetric pipette)
eof the standarc salt solublon to which 50 millilitrss of tap water have been
added (by use of a graduate). Four to six drops of a stanasrd potassium
chromate indicator solution are used for end point ceterminabtion. It is
naturally necegsary to also run a blank on the tap water but the amount re-
quired is almost nepligible in the wabter supply used here, After standard-
ization o the silver nitrate the walter samples are run exaclly as were the
standards, HNot only must each new solution of silver nitrate be standard-
ized, but this should also be repeated bsfore running any new group of samp les
if any considerablé time has elapsed to detect possible slight changes that
might have occur: al.

The chlorinity of the samgle can then be determined by tie simple proportion:

chlorinity of standard x ml AgNO; required for sample

Chlorinity of samaple =
ml AghC 13 required for standard
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Should the results be desired in terms of salinity, the comparable
figures could be substituted in th= above formula; or the salinity can be
calculated by the formula:

3alinity = 0,03 + 1,805 x chlorinity

For coaveniencs, the respective valucé are given in Table 7 where
chlorinity is carried to the teaths, and in Téble 8, where chlorinity is
carried to the hundredths.

It should be remembered that determination of salinity by Mohr's method
is cubject to possible slight errors where the chlorinity is below 5 or so
0/00.,

Some investigations are now using, or might wish to use, hydrometers
for salinity determinations. The adventage heres is the greater speed and
less trouble with which deterainations may be made, The disadvantage is
much lower accuracy.

Shov 1ld such readings be made the observed densities can be converted
bo salinity by means of the Tables {U.S. Coast and Geodetic Survey, 1941)
presentec here, Table 9 gives the direct comparative values at 15°C, For
temperatures other than 15°C the required correction to 15° shown on Table 10
may be either added or subiracted as the case may be, to the observed density,
the resuiting Tigure then located on Table 9 to give the salinity.

Table 11 was originally drawn up before the lccation of the foregoing
density table. This may also be used for determination of salinity if the
terperature is al or near 0°C. This table was calculated from the formula
as listed in "The Oceans", 1946:

Ueneity 0°C = -0,069 + 1.4708 Gl -0.001570 €12 + 0.0000398 €13,
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Table 7
CHLORINITY To SALINITY
(Using formula: Salinity = 0.03 + 1.805 Chl)

Chlor‘" O ol o2 03 QL‘ 05 06 ‘7 08 ‘39
inity

.00 L21 .39 .57 75 293 1,11 1.29  1.47  1.65
1.84 2,02 2,20 2.38 2,56 2.7  2.92 3,10  3.28  3.46
3,64 3.82 4,00 4.8 4.36 4.5k 4.72 4,90  5.08 5,26
.45 5,93 5,81 5,99  6.17  6.35 6,53  6.7L  6.89  7.07
T:25  T.43  7.6L  7.79 7.97 8.15  8.33 8,51 B.69 8,87
9.05 9,24  9.42  9.60 9,78 9,96 10,14 10,32 10,50 10.68

10.86 11,04 11,22 11,40 11.58 11,76 11.94 12,12 12,30 12.48
12.67  12.84 13,03  13.21 13,39 13.57 13.75 13.93 14,11  14.29
.47  14.65 14.83 15.01 15,19 15.37 15.55 15.73 15.91 16,09
16,28 16,46  16.64 16.82 16.98 17.17 17.36 17.54 17.72 17.90
18.08 18.26 18,44 18.62 18.80 18.$8 19.16 19,34 19,52 15,7
19,89  20.07 20.25 20,43 20,61 20.79 20.97 21.15 21.33 21.51
21.69 21,37 22.05 22.23 22,41 22.59 22,77 22.95 23,13 23,31
23.50 23,58 23.86 2L.04 24,22 24,40 24,58 24,76 29.94 25.12
25,30 25,48 25.66 25,84 26,02 26,20 26.38 26.56 26,7 26.92
2711 27.29  27.47 27.65 27.83 28,01 28.19 28.37 28.55 28.73
28,91  29.09 29.27 29.45 29,63 29.81 29.99 30.17 30.35 30.53
.72 30.90 31.08 31.26 31,44 31.62 31.80 31.98 32,16 32.34
32,52  32.70 32.88  33.06 33.24 33.42 33.50 33.78 33.96  34.14
34,33 34.51 34,69 34.87 35,05 3523 35.41  35.59  35.77  35.95
36.13  36.31  30.49 36.67 36.85 37.03 37.2) 37.39 37.57 37.%5
37,94 38,12 38.30 38.48 38,66 38.84 39.02 39.20 39.38 39.56
39,74  39.92  40.10 40.28  40.46  40.6L  40.82 41,00 41.18  41.36
4lo55
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Table 8

Chlor-
inity LU0 .01 02 .33 20Ol + 05 .06 .07 ,08 <09

10.0 18.08 18,10 18.12 18,13 18.15 18.17 18.19 18.21 18,22 18.24
18.26 18.28 18.3C 18.31 18,33 18.35 18,37 18.39 18.40 18.42

@
ot

o2 18.44 18,46  18.48 18.50 18.51 18.52 18,55 18.57 18.59 18.60
.3 18,62 18.64 18,66 18.68 18,69 18,71 18,73 18,75 18.77 1R.78
A 16,80 18.82 18.8, 18,86 18.87 18,86 18.91 18,93 18,95 18.96
<5 i8.¢8 19,00 19.02 19.04 19,05 19,07 19.09 19.11 19.13 19.14
.6 16.16  19.182 19,20 19.22 19.24 19.25 19.27 19.29 19.31 19.33
.7 19,34 1936 19.38 19,40 19.42  16.43 19.45 19.47  19.49  19.51
.8 19.52  19.54 19.56  19.58 19.60 19.61 19.63 19.65 19.67 19.69
.9 19.70  19.72  19.74 19.96 19.78 19.79 19.81 19.83 19.85 19.87
11.0 1949 19,90 19.92  19.%4  19.96  19.98 19.9%  20.0L 20.03 20.05
ok 20.07 20,08 20,10 20.12 20.14 20,16  20.17 20.1%  20.21  20.:3
o2 20,25  20.26 20.28  20.30  20.32  20.34 20.35 20,37  20.39  20.41
.3 20,463  20.44  20.46  20.48  20.50  20.52  20.53  20.55 20.57 20.59
A 20.61 20.63  20.6i 20.66 20.68 20,7C 20.72 20.73 20,75 20.77
.5 20,79 20.81 20.82 20.84 20.86 20.88 20.9C 20.91 20.93 20.95
.6 20,97 20,39 21.00 21,02 21.04 21,06 21,08 21,09 21.1r 21.13
o7 21.15 21,17 21.18 21,20 21.22 21,24 21.26 21.27 21.2% 21.31
.8 21.33  21.35 21,37 21.38 2L.40 21.42 21.44  2L.46  21.47  21.49
.9 21.51 21.53 21.55 21.56 21.58 21.60 21.02 21.64 21.65 21.67
12,0 21.69 21,71 21.73 21l.7, 21.76 2L.78 21,80 21,82 21,83 21.85
.1 21.87 21.39 21,91 21.92 21,94 21,96 21.98 22,00 22.01 22,03
& 22,05 22,07 22,09 22.11 22,12 22,14 22,16 22,18 22,20 22.21
.3 22.23 2,25 22,27 22,29 22,30 22,32 22,35, 22,36 22,38 22.40
A 22,41 22,43 22,45 22,47 22,48 22.50 22.52 22,54 22,56 22,58
.5 22,59 22,51 :2.63 Q2,65 22,66 22,68 22,70 22,72 22,7 22.75
.6 22,77 22,79 22.81 22,83 22,85 22,86 22,88 22,90 22,92 22.94
.7 22,95 22,97 22.99 23.01 23.03 23.04 23.06 23,08 23,10 23,12
.8 23,13 23,15 23,17 23,19 23.21 232,22 23,2, 23,26 23,28 23.30
9 23.3L  23.33  23.35 23,37 23.39  23.40 23.42 23.44 23.46 23.48
13, 23.50  23.51  23.53 23.55 23.57 23.59 23.60 23.62 23.64 23.46
; 23,68 23.790 23.71  23.73 23.75 23.77 23,78 23,80 23,82 23.84

<3.86 23.37 23.89 23.91 23.93 23.95 23.97 23.98 24.00 24.02
2L.04 24,05 24,07 2409 24.11 24,13 244 243 24,18 24.20
2,22 24204 2L,.25 2427  24.29  24.3)  24.33 24.3L 0 24.36 24,38
2,40 L2 24.43 2h4S5  PL LT 24,49 24,51 24,52 24,54 24.56
24,58 24,00  24.61 24.03 24,65  24.67 24L.69 24,70 24,72  24.74
25,76 24.78 24,79 4.8l 24.83  24.85  24.87  24.88 24,90 24.92
24,90 24.96  24.98 25,00 <£5.01 25,03 25.05 <507 25.08 25.10
25.12  «5.14  25.06 25.17  <5.19 25,21 25.23 25,25 25.26 25.28

NI I NI S
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Table 8 (Cont.)

Chloxr-
inity 00 QL Q2 .03 »04 .05 .06 .07 L .09
140 £5.30 25,32 25.34 <5.35 25.37 25.39 25.41 25,43 25,44  25.46
.1 <5.48 25.50 25,52 25.53 25.55 25.57 25.59 25,61 25,62 25.64
2 25.66  25.68 25,70 £5.12 25.73 25.75 25.717 25,79 25.81 25.82
03 25. 8L 25,36 25,88 25.90 25.91 25.93 25.95 25.97 25,99 26.00
o by 26.02 26.04L 25.06 26.08 26.0% 26,11 26.13 25.15 26.17 26,18
"5 26,20 26,22 26,24 26,26 26.27 26.29 26.31 25.33 26.35 26.36
N 26.38 26,40 26.42 26.L14 26.L,6 2647 26,49 25.51 26,53 26.55
T 26,56 26.58 26,60 26,22 25,6l 26,65 26.67 25,69 26,71 26.73
.8 26.71 26.76 26,78 26.80 26.82 26.83 26.85 25,87 26.89 26.91
-9 26.92 26,94  26.96 26.98 27.00 27.01 27.03 27,05 27.07 27.09
15.0 27.11 27,12 27.14 27.16 21.18 27.20 27,21 27,23 27.25 2727
o1 27.29 27.30 27.32 27 .34 27.36 27.38 27.39 2041 27,43 27.45
2 27,47 27.48 27.50 27.52 27.54 27.56 27.57 27.59 27.61 27.63
3 RT7.65 27,66 27.68 27.70 27,72 27.74 27.75 27.77 27.79 27.8L
A 27.83 27.85 27.86 27.88 27.90 27.92 27.9¢L 27.95 27.97 27.99
) 28.01 28,03 28.04 28.06 28.08 28.10 28.12 23,13 28.15 23.17
.6 28 .19 28,21 23,22 28,24 28,26 28.28 28,30 23,31 28,33 28.35
o7 28.37 28.39 28,40 28 .12 28.L4 28,46 28.48 23.49 28,51 28,53
8 28.55 28,57 28,59 28.60 28,62 28.64 28,56 23,68 28,69 28.71
29 28.73 28,77 28,77 28.78 28,80 28.82 28.3L 212,86 28.87 28.89
16.0 28.91 28.¢3 28.95 28.96 28,98 29.00 29,02 29,04 26.05 29.07
.1 29.0% 29.11 29,13 2%.1L 29.16 29.18 29.20 201,22 29.23 29.25
.2 2G.27 29.29 29.31 29,33 2¢.34, 29.36 29.38 29.40 2G.42 29.43
o2 29.45 29.L7 29.46 29.5L 29,52 29.54, 29.56 24,58 29.60 29.61
oly 2G.63 29,65 29,67 29.69 29.70 29.72 29.7L 29.76 29.78 29.79
.5 2Y.81 29.82 26 .85 29.87 29.88 29,90 29.92 21,9 29.96 29.97
.6 29.99 30.C1 30.03 30.05 30.07 30.08 30.10 30,12 30.14  30.15%
i 30.17 30,19 30.21  30.23 30.25 30.26 .28 30.30 30.32 30.34
.8 30.35 30.2 30.39 30.41 30.43 30,44, 30.46 3048 30,50 30.52
<9 30.53 30.55 30.57 30.59 30.61 30,62 30.64 30,66 30.68 30.70
17.0 30.72 30,73 30.75 30.77 30.79 30.81 30.82 30,84, 30.86 30.88
.1 30.v0  30.91 30.93 30.95 30.97 30.99 31.00 31.02 31,0, 31.06
W2 31.08 31.09 31.11 31.13 31.15 31.17 31.18 31,20  3l.x2 31.24
0 31.26 21,27 31.2¢9 31.31 31.33 31.35 31.36 3i.38 31,40 31.42
A 31.5L4  3L.46 31.47 31.4% 31.51 31.53 31.55 31.56 31.58 31.60
5 31,62 31,64 31.65 31.67 31.69 31.70  31.73 3I.74  31.76 31.78
.6 3L.80 31l.82 21.83 31.85 31.87 31.89 31.9L 3:.92 31.94 31.9%
-7 31,98 32.00 32.0% 32.03 32.05 32.07 32.09 35.10 32.12 32.14
& a2.16  32.18 312,20 32.21 32.23 32.25 J2“27 34629 32.30  32.32
9 32.34  32.35 32,38  32.39 32.41 2.43 2,L5  3:.47  32:.48 32.50
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Table & {Cont.)

Chlor-
“é.‘nity a2 t;{:}"b o 01 ® {.}2 X 03 302‘ o OS 9 06 907 2 08 3 09
18. 32.52  32.54 32,56 32,57  32.59 32.61 32,63 32,65 32,66 32,68

32.70 32,72 32.Th 32,75 32,77 32,79 32.81  32.82 32.B4 32.86
32,88  32.90  32.92  32.94 32.95 32.97 32,99  x3.01 33.03 33.04
33.06 33,08 33,10 33.12 33,13 33,15 33.17 23.19 33.21 33.22
33.24 332.26  33.28 33.30 33.31 33.33 33,35 33.37 33.39 33.40
33.42  33.44  33.46  33.48  33.49  33.51  33.53 23.55 33.57 33.58
33,00  33.%2 33,64 33.66 33,68 33.69 33.71 33,73  33.75 33.77
23,78 33,80 33.82  33.8L  33.86  33.87 33.89 33.91 35.93 33.95
33.96 32,98  34.00  34.02  34.04 34,05  34.07  Z4.09  34.11 34,13
B4l 34,16 34.18 34,20 34.22  34.23 34.25  34.27  34.29 3i4.31

% +

& - =3 - g i) .‘
OG-S GV W RO e D
k!
s,
I~
N

L

19.0 34,33 3he34 34360 34.38  34.40  34.42 340430 S4.45 0 34,47 34.49
.1 3451 34.52  3k.5h 34.56  34.58 34,60  34.0L  34.63  34.65  34.67
2 34,69 34,70 34.72 347k 34.76 34,78 SL.T9 Zu.8L 0 34.82 3485
3 34.87 34,38 34.90 34,92 34.94  34.96  3L.97  14.99  35.0L  35.03
s 35,05 35.07 35,08 35,10 35.12 35,14  35.16 25,17 35,15  35.21
o5 35.23  35.25 35,26 35.28 35.30 35.32  35.3L 53,35 35.37  35.39
.6 3541 35.43  35.4k 35.46  35.48 35,50  35.52 5,53 35.55 35.57
i 35.59 35,51 35.62  35.64 35.66  35.68  35.70 Z5.71  325.72 35.75
.8 35,77 35,79 35,81 35,82 35,8, 35,86 35,88 25,90 35,91 35.93
W9 35.%5  35.97  35.99 36.00 36,02 36.04 36.06 36,08 36.09 36,11

20,0 36.13 36,15 36.17 36,18 36,20 36,22 36.24  25.26  36.27  36.29
2L 16,31 36,33 34.35  36.36 36,38 36,40 36,42 544 36445 36,47
2 56,49 36,51 36.53  36.55  36.56  36.58 36,60 :3 62  36.64 36.65
.3 26,67 30.69 36,71 30,73 36,7, 36.76  30.78  25.30 36.82 36.83
" 30,85  36.87  36.89 36.91 26,92 3¢.94 536.96 >.98 37.00 37,01
25 27,03 37,05 37,07  37.0%  37.10  37.12 37.14 37.16 17.18  37.19
6 57.21  37.23  37.25  37.27  37.29  37.30  37.32  :7.34 37.36 37.38
N 57.39  37.41  37.43 0 37.45  37.47  37.48  37.50  27.52  37.54 3756
& 37.57  37.59  37.5L  37.63 37,65 37.06  37.68 27,70 7,72 37.7
9 37.75  37.7¢t  37.79  37.8L  37.83 37.8, 37.86 37,88 37.90 37.92

38.08 38.10
38,26 3€.28
38,4, 36446
38.62 38.64

1.0 37.94  37.95  37.97 37.99 38,01 38,03 38.04
ok 58.12 38,12 38.15 38..7 38.19 38,21 38.22
< 38.30 38,31 38.33 38.35 38.37 38.39 38.40
<3 38.48 38,49 38.51 38.53 38.55 38.57 38.58
ol 38.66 38,68 38,69 38,71 38.73 38,75 38.77 38,80 38.82
5 26,84 38.86 38,87 38.89 38,91 38.93 38.95 35.98  39.00
b 39.02 39,04 39.05 39.07 39.09 39.11 39.12 39«lh 39.16 39,18
< 29,20 39.22  39.23  39.25 39.27 39.2% 39.31 2532 39.34 3y.36
-8 39.38 3940 39.4e 39,43 39.45  39.47  39.49 22,51 39.52  39.54
- 59,56 39,53  39.60 39.61L  39.63 39.65 39.67 27.69 9.70  39.72
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Table 8 (Cont.)

Chior-
inity L0 oJL ey 2133 oA .05 .06 .97 .08 .09

22.0 357 3%.76  39.78  39.79 39.81  3%.83 39.85 33.87 39.88 39,90
-1 39.92  3%.94  39.96  39.97 39.99 40,01 40.03  L4D.05 L0.06  40.08
02 4G.10  4C.12  40.14 4O 16 LO.L7T  LC.19 40,21 1D.23 40,25  40.26
ik 40.28  4C,30 40.32 KO.34  40.35  L0.37T  40.39  LJ.4L LOJL3 LO.4L
A LO.L6  4C.48  40.50 40.52 4053 40.55  40.57 LD.59 40,60 40.62
o5 L0684 KC.56 40,68  L0,70 40,71 LC.T3 L0.75  L2.T7T 40.79 40,80
oh LO.BR  4C.34 40.86 LD.88 40,90  40.91 L0.93  £2.95  40.97  40.99
o7 AL.00 41,02 L41.04 0 41.06 41,08 A41.10  41.1% 0 21,13 4,15 41.17
.5 L1.18 41,20 41,22 41,24 K1 .26 41.27 41,20 11,31 KL.33 0 L1.35
R L1336 41,38 41,40 K1.42 LY.hh 0 AL.45  LY.L7 LLLAS 41,51 4L1.53
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COCHRESCONDING DENSITINS AND CALIAITIES

Sal.

Dersity

Jagual
u.geg92
UL 9595
0599
2.5%95
G.59%5
0.9957
09559
1.0C00
1.000L
1-0002
1.0005
1.GC04L
L0004
L0008
L0007
10008
1,.000%
3..0010
i.0011
1.0012
1.0013
L1.,0814
L.001s
L.l
00T
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L0001y
L0026
L.0021L
Y. 002
1.002%
1.,0024
1.A0025
1.0026
1.0027
1.0024
1.00z0

1.003%
1.0032
1.0033
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1.,0035
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1.0037
1.0038
1.0039
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Tabiz 9 {(Cout.)

Density Sal. Density Sal. Densi’y Sal,

1. 0kyh 26,5 1.0245 332 1.0297 39.8
LaULSD 26,7 1.CR47 33.3 1.029¢ 39.9
L.uly? 26.8 100243 33y 1.029% 40.1
50198 26,9 1.024% 33.6 1.030C 40 o2
. ,\}.,.9( 27,1 L. G250 33. ? Goe 0301 40.3

L0200 2.2 1.0252 33.8 10305 LOLL
S. 0204 27 1.0252 b0 QO? 3 40,6
Lo Ga0L 27 ols 1.,0253 3. 1.070b 40,7
1.020 27.6 1.0254 3402 1v0305 4L0.8
5.-Ur0b 24T 1.0255 344 L0306 41.0
%205 2.8 0256 3405 L0307 51,1
1.0:206 28.0 1,025 3.6 . 0a08 i 2
1,607 26.1 150“53 3ho7 1.0305 L4
3., 008 28.2 1.0259 34,9 1.031C 415
50209 €.k 1.0260C 35,0 %.03L1 41.6

[\
(o)
\

SORLG 1,026 35.1 .031z 41,8
~0211% 26.6 1.0262 35.3 1,0313 L1.Y
RUAE 28 & 1.0263% 354k L0314 4 -0
1,021 RE. 1.0264 35.5 L,0315 42.1
L0214 25.0 1.026% 35,6 5,036 42,3
1.0415 25,3 1.0266 35.8 1.0317 42,4
1.0216 25.3 1.0267 35.9 1.-0318 42,5
0217 28 .4 1.0266 36.0 1.0319 42.7
0218 29.5 1.0269 5.2 1.0320 42.8
L0219 29.7 1.0270 6.3
0
7y

Eemd boid b
v b h

it

al

(VAR WY
2
]

220 2.8 1.0271 36.4
23.9 1.0272 36,6
3 v = q6::"
30.2 1.027, 36.8
P 30. ] 37.0
L5 30 4 1,0276 37.1
g LOZTT 37.2

ORR 30.7 1.0278 37.5
3 \ 27 .5

rLy 37.6
284 37.7
282 37.9
0283 38,0
1.0284 38.1
1.0285 38.2
1.0286 38.4
1.,0287 38.5
1.0288 38,4
1.0289 38.8
1.,0290 36 9
1.0291 20
1.0292 39.2
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24 1.0293 39.3
L0243 1.0294 354
0244, 1.0295 39.6
0245 33 1,0296 39.7

Depsity gt 15°C Salinity in Parts per thousand
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Table 10
DIFFERENCES FOR HEDUGING DENSITIES OF SEA WATER TD 15°C

Observed ‘ Observed
Density 0° 1° 29 39 4% 5% g0 0 @° g9° 1p0° 12° 13° 14° 15°16°17°18°19920° 21° 22° 23° 24° 25°Density

et
1ot
o

1.0000 -3 =h =5 =5 =6 =6 =6 ~b6 <6 =5 =5 =3 <2 =1 6 10 12 14 16 19 1.0000
1.0010 T B - S T S ~b -6 -5 -5 =3 =2 =l 6 10 12 14 16 19 1.0010

2GRS - =3 wb =6 ef - =b =0 =b =0 =) «3 =& el 10 k2 @4 A% 19 10020
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o 1 2 4 8

g oLo3 9 0¥ o
1.0030 =5 =6 =6 =7 = = - . w3 w2 =L 0 L 3 5 F 8 10 13 15 17 19 1.0030
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10050 O ST =T WP =B = =T W W mb wh =5 = =3 -l 01 3 5 7 % 11 13 1% 17 20 1.0050
1.0060 b =7 B =8 =f 8 w8 =7 =] =b 6 5 = =3 L1 0 2 3 5 7 9 11 13 15 17 20 1.0060
1.0070 Y A -8 -8 £ -8 -7 -7 -6 =6 -5 = -3 =L 0 2 3 5 7 9 11 13 13 18 20 1.0070
1.0080 -7 B < -8 =4 =8 =% =8 <7 ~7 -6 -3 -4 -3 -1 0 2 3 5 7 9 11 13 15 18 20 1.0080
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L0700 =12 =12 =12 <12 =12 ~11 <11 =10 -9 =8 -7 = 5 =3 =2 0 2 4 6 & 10 12 15 17 20 22 1,0170
1.0180  ~12 =12 =12 =12 -12 -1l =11 =10 =9 -8 =7 <6 ~5 -3 =2 0 2 4 6 8 10 12 15 17 20 22 1.0180
1.0190  ~13 =13 =13 ~13 -2 =12 =11 ~10 =9 =8 =7 =6 =5 -3 -2 0 2 4 6 8 10 13 15 17 20 23 1.0190
1.0200 ~13 =13 =13 -13 -13 <12 =11 =1} <10 ~9 -7 =6 = =2 -2 0 2 4 6 8 10 13 15 18 20 23 1.0200
1,010 =l4 «lh =l4k =13 =13 =12 ~12 ~11 =10 -9 =8 -6 -5 =3 =2 0 2 4 6 8 10 13 15 18 20 23 1.0210
320220 =Ly, =l4 Slk =l4 ~13 =13 -12 Sl <10 -G eg eb =5 2 =2 0 2 4 6 8 11 13 15 18 21 23 1.022G
10230 <ib =15 -l4 ~lh <) S13 L2 -1l S100 S0 =B A -5 -3 -2 02 4 04 82 11 12 16 18 21 21 1.023¢C
1.0240  =lbH ~Ll5 =15 -lik -l4 =13 ~l2 =12 =10 -9 =8 =7 -5 =3 =2 0 2 4 6 8 11 13 16 18 21 24 1.024
1.0R5¢ w6 ~15 =15 =15 =14 =13 13 =12 =11 -9 -8 -7 -5 -4 =2 0 2 4 6 9 11 16 19 21 24 1.0250
1.0260 ~l6 =16 =16 <15 =15 1y ~13 =12 =11 =10 8 -7 =5 <4 =2 0 2 4 6 9 11 13 16 19 21 24 1.0260
1,0270 =17 <16 =16 =15 <15 =1L =13 <12 <11 -)0 -8 <7 -8 =k .2 0 2 4 6 9 11 Y, 16 19 2 24, 1.0270
1.0280 =17 =17 =16 =16 =15 <14 ~13 «l2 -1l ~10 =9 =7 -5 <4 -2 0 2 4 6 9 11 14 16 19 22 25 1.0280
1.0290 ~18 17 ~17 <16 -1&6 -15 ~14 -13 ~l2 =10 -9 =7 «5 ~4 -2 0 2 4 6 9 11 14 16 19 22 25 1.0290
1.0300 <18 =18 =17 =17 =16 =~15 -l4 =13 =12 <10 =% -7 =6 =4 =2 0 2 4 6 9 11 14 17 19 22 25 1.0300
1.0310 =19 =18 ~18 <17 ~16 =15 -1l =13 «l2 «10 =9 -7 =6 =4 =2 0 2 4 7 9

12 14 17 20 22 25 1,0310
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PUHCH CARD SYSTEM

I0r

Crab Tagging Data

Thy following is ihe system sst up for recording and ponching out the

desired dsta for all crab tugging material, UGreen inked cards only are to

be used,

Recording

To faeilitate reference to the various headings, consider the central

data lines as numbered from 1 throucgh 19 starting at the top line (species,

etc,) and zoing cown to number 19 {Hesearch Division OFC), Unless

wise specified all headings will be filled in with the data called
providing such is kaown. The ec.ceptions are:
Line 1. 9pecies: not necessary, leave blank

1. Haturity: use instead for buck widcth in ma.

other-

for,

n 2. QCondition wnen bagged: use for missiag appendages (o if

none missing) followed by shell condition; hyphen between

i 4, Condition when recovered: rarely known in enough detail

to be pertinent; leave blank
o §. Distance migrated: record in nautical miles
" 5. Direction of nigrstinn: North, South, inshore,

" 5. Lezngth and weight: leave blank

ofishore

" 6. Length when tagged: use instead for latitude in degrees

and minutes of area tagged; in case of a bay give

latitude of mouth of bay followed by the number of

nautical miles upbay to point of release.

" 6, Length when recovered: use instead for latitude in de-

grees and minutes of area recovered as abhove,



eyl

- Line 6. Growth: leave blank
n 6. Days or years out: record as number of days out
" 7. Depth released: may be left blank if normal pot depth;
£ill in if unusual
n 7. Depth recovered: same as depth releasad
" g through 19. Leave blank except for any pertinent remarks.
Punching
To facilitate reference, consider the upper right hand cut corner as
starting base, then work counter clockwise around the card with each major
division {separated by double lines in the margin) being given a letter
from 4 through P (with the letters I and O onmitted).
A. (Species)--"Tens” division

#1. Crustac=a (all followiug applies any when this hole punched)
#2. Mollusca

A, "Units" division {for Crustacea only)

"#1. Crad tagging (all following a,gplles ¢ nly when this hole punched)
#2. Crab catch statistics
#3=7 Undesignated as yst

B, (Sex and maturibty)-—all three divisions to be males if punchea, fe-
male it none are punched

#1. (Unknown)--Male under 5 3/4% back measurement (6" point
messuremeny ~L44 mm. and less)

#2. (Immature)--Male between 5 3/4" and 6 1/4" width (145 through
157 mm.)

#3. (Female)--Male over 6 1/4" (158 mm, and over)

C. (Date tagged) --partially as listed
Dey and month as listed

Year--last digit of year only; to be punched out in unit
division of yezar block

o
«t

(Date tagged)--month of year in which recovered
Use tens division in year block.

#1=12 Sequence number of the month in which recovered
#13, Unknown or uncertain
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D. (Condition when tagged)=-—over-all condition of release

#l. Crab apparently 0. k. in vitalivy

#2, Very weak or "dead"

#3. Cracked or broken back, etc. (msy be punched in conjunction with
#1 or especially #2.)

E. (Type of gear used in capture)--top row (no punch in 2nd row hole)

#l. Pols~--commercial
#2.  Rings-~-comuercial
#3. Sports reccvery
#4,., HMiscellaneous

#5. Unknown

Second row (punch 2nd row hole}: for tagging re-release
F, (Tagging locality)--as listed

Qffshore relesses.,
All oftf'shore releases to have latitude of area punched out
in degrees and minutes, dropping the 4 from the forty degrees in
which all releases were made, (Example: 45°37! = 537 to be
punched out in the hundreds, tens, and units divisions). No
punich to be made in the thousands hole for offshore releases,

Bay releases
Punch out thousands hole and use following area code:

Units div, #1. Columbia
#2, Nehalem
#ho Tillamook
#7, MNetarts

Teas div. #l. Siletsz
#2. Yaquina
#Lho Alsea
#7. Siuslaw

Hundredaz #1. Umpgua

div., #2. Coos Bay

#.. Misc, (Coquille, Hestucca, etc.)
#7. Area unknouwn--inshere or offshore

G. {length of boat)--use for shell condition when tagged

#1. #1 cld and #1 old barnacled
#2. #% shell
#3. #1 new shell
#4., #28 shell
#5, #2 shell
no punch, #3 shell
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4. Alnanage of

S Y
EPTITE o DU BN
LJL‘\'T-L_: el 585

opandages miss

s fov

nlssil

e
*a

.an:r

appendages

w oniy missing ( 1 appendage)

{#2, 3, 4 or 5 appendage)

L cla
1 12z only missing
‘ Z lezs only missing
il & 1 claw and 1 leg misaing
2 & A4 1 claw and 2 lezs riissing
Fo guicn. 2
and 2 legs missing
o (d2oovary area)--as listed

Janeoh sanmes
Puach out thousands
ko owis.

hele ond

K, (deighs cf eaten)-=tag number

clawg missing or combinaition thereof, or mure than 1 claw

a3 “F" {tagging localiiy).
4 #7 in handreds ¢ivision for

tens, and hundreds divizions: tpunch out tag number {last
es numsers only in case .7 tags mmbersd over 999)
“housands division: use series number «s follows:
Yo punch in last div,  #1 hole punched in last dive
#i. Asloria A Hewoort 4
#2, Astoriz B Newport

[Lodn)

o
N

Asvoria v

T

A
[ N

Ll

IS =

]

Hise, series

s
~
a

x5,

L. {Ligtence migrated)~-use
\ & J

#i. 0=5 niles {nautical)
I 'f) -0 "

1l=15 =2 g

16=20 ©

2105
26
; 1o 35 1
364G
L1458

] »
NﬁWdort J

Hewport

Newpsort I, 6000 seriss
Hewport B, 7000 seriss
Newport [, 2000 series

as such;

-
b

3

e N

I s S 3
Ak fed g pen RS P fd D ped

g

Py >
o k] N

0 -3 O A Mo O

23

=

(Un Mo, d1v1%10n)=~puncb Tor Hor:
%o north; ieave uwnpunched for South,

-

regardless of direction

L5200 miles

51=60

61-F0 H *
=82 M

Bl-50 *

91100 ¢
103-120 ¢
121140 ¢

Ovar 140
Unimown {alsc applies to direction
of migration)

th, i,e, movenent from south
i.e, from north to south

M, (Lirection cf migration)~=use z® such
£la
fz, |

"

{Hest division)--punch for movement offshore, i.e, to the west;

segve wnpunched for movemsrt inshore, i1,2. to the east
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A, TPopt mouteri--as list:d to thousands division

Punca st code number (from node to be set up) of man, boat, or
plant recovering Lag.

:t nunber)-=thousands hole only; completion of card

feach «nly when card is camplicte as will b2 poasible to make.
FEER =

Lazve anrunchad 17 card requirss further data.

2, ilomces of annull,--Units or tolsl age: Use for elapsed time out

“ls  leas than 10 davs

“:,E‘ 10e 3_(1 ’.5.8.}{,,

Hia 20 39 ¥

Figo 4= 59 © .
§jx &Q- 79 M

g £ GG W

#7., 1C0=-219 &

'3

7

dE,  lA0-130 ¢
317‘ C B lﬁoﬂ :
10, 1E0-177%
#lil, lRD-Sgy B
M2, 200=245 P
#23, 0 250300 FB
#lh, over 300 F

of annuli)-=-Tens or fresh watsr: year recovered

1947
1948
1949
#yo 1950
£5. 1951
#Hh, 1352 : ¢
#7. 1953

{Report not Complete)

Roger Tcliefson
Lowell Marriage
Donald Twahy
Stanley Wilkes
Charles Woelke
Aquatic Biologists
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