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ATLARTIC SALMON AND TROUT INVESTIOATIONS
1939

Report No. I Physiological Fectors Involved
in the Smolt Metemorphosis.

By W. S. Hoer

Before migrating from the river to the sea the young
seluon undergoes o number of very definite changes. Super-
fioially the plump well fattened little parr becomes thin
end slenders A silvery layer of guenin orystals cover the
prominent parr markings. There is @ preoipitous fall in
the coeffiolent of condition of the fish, while gross dis-
sections show that the visceral fat deposits, so prominent
in the parr, have been lost. The scsle growth is of an
internediste type between that of the river snd thet formed
in the ses (M35, reports, 1936 ond 1937). Unpublished
experinents, performed by Dre A. G. Muntsmen and the writer,
have the camplete of parr of all
sizes to become adapted to selt water. The seolt, on the
other hand, may pass direotly from the river into the sea.
Lovern (1924), from his studies of fat metebolism, concludes
that "when the parr becomes a smolt 1t beoomes indistinguishe

able from an adult ssluon except in point of size”, and that



“the whole metabolism undergoes & change et this period”.
We have also found definite &ifferences in the swelling of
parr snd smolt tissues when trested with formsldehyde. Anato-
uicel studles of the thyroid glend have shown thet this orgen
undergoes an active hyperplesis at the time of the suolt change
(Hoer, 1939).

During the pest swamer experiments were started in en
ettempt to bring sbout this transformstion experimentally, end
thus to learn something of its physiologicel besis.

Either directly or indirectly the thyroid glsnd seems to

ve with or change in life ss
seen in other vertebrates. A host of workers have demonstrated
thyroid eetivity in with the

or have brought ebout mich metamorphose by o stimlation of this
glend or by feeding Gland substance (Gudernstsch, 1914; Gramt,
1931 ete.). von Hagen (1936) found en sotive thyroid in the eel
at the time of its metamorphosis.
On the basis of these considerations the following sets of

experiments were cerried out on sslwon perr.
I. Feeding of Thyroid Gland. Compressed thyroid glend teblets,
s prepared by Burroughs Wellcome snd Co., New York, were used
for these experiments.

II. Stimlstion of the Thyrold Olsnd. Intreperitomesl injections
of the thyrotropic principle of the snterior pituitary were used
to inorese the thyroid 1 The hormone - (Thyro-
tropie) - was supplied by Parke, Davis end Co., Detroit.




IIT, Adminstration of Iodides. Swigle (1919) has demonstrated

the efficacy of iodides as stimulents of the frog metemorphosis.
end of 0.75%

iodide were used in this set of experiments on the salmon perr.

The fish were kept in boxes with wire sereening st the ends,
end oil-cloth on the bottom to prevent chafing.

ZFeeding of Thyroid Gland.

Experiment 1.

9.0 om. yeerling parr - given 1 gr. thyroid tablet (t/;:ﬁ.s.r.
Thyroid) deily from July 11 until July 20, when the fish died. The
enimal was injured by chafing on the wire soreening in the bottom
of the box, and this probably ceused its death. There was no
evidence of definite changes, slthough the fish became lighter in
color.

Experiment 2. s

20.5 om. parr (four winters) - treated orslly with 2 gr.
thyroid tablets (4/5 gr. U.S.P. Thyroid) deily from July 13 until
July 20, when the fish died due to injuries in the box and a very
heavy growth of fungus. On July 18 (5 deys treatment) end subd-
sequently sceles came Off very readily in the gloved hand. Scattered
flekes of guanin sppesred on the back st about the sme time, and
ptible to fungus growth.

Note - the smolt iloses its scales very resdily while it is
alaost impossitle to dislodge scales from the parr by hendling.

the fish became very sus




Experiment 6

16.9 om. parr (two winters) - treated orslly with 2 gre
thyroid teblets (4/5 gr. U.S.P. Thyroid) deily from July 20
until Augist 6, when fish died due to hesvy growth of fangus.
Seales came off very resdily after 8 days of treatment. After
the scaling comuenced the fungus was found herd to control even
with two salt baths per dsy - and ot lust the fish died when
the temperature of the water went highe
Experiment §

14.5 om. perr (two winter fish) - trested in s manner
similer to thet of the last two fish from July 31 until Augist
9, vhen death ooourred. This fish showed no injuries or fungus
growth. It had been starved for 18 days previous to experi-
mentetion.

Experiment 10

15.8 oa. perr (two winters) - treated in o sisilar menner
to the previcus fish from Augist 5 to August 9, when the aninel
died. This fish hed elso been sterved since July 13.
Exeriment 1) oo

1648 om. perr (two winters) - trested in ¢ similer wenner
from August 15 ustil August 22. This fish wes taken from Saith
Arook $rior to the of the
The enimsl died spparently in @o0d shape and without showing
any expermsl changes.

Zxprinent 1.

14.8 om. perr (two winters) - the experiment was in every
way similer to the last. It wes commenced on August 15 and
the fish died on Aumst 25.
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RMaeuseion

Experiments 2 and 6 show that chenges in the esse of
sosling end the misceptidility to fungus ean be brought sbout
in seluon parr throush the administration of compressed thyroid
@lend. The time required to induce this chenge depends on the
size of the fish (5 deys for the 4 year parr as compered to 8 days
for the 2-yeor old).

Experisent 1 is probably without significazoes

The other experiments mggest thot the parr refuse to
respond to the thyrold trestment sfter the first of Aumst. It
©t this season might
bring stout @ chenge more slowly, snd not kill the enimal.

remeins to be seen whether smsller dos

On the wrole 1t seems thet futare work, carried out earlier
in the sesson, with fungus end injuries rigidly controlled end
the fish given food, will probably give interesting results.

Injestion of Thyrotropie Hepmess

Experinmt 4

15.8 on. parr (two winters) - injected daily with § co. of
thyrotropic hormone from July 14 until August 16 inclusives. On
August 17 the fish wes killed besause of insuffioient hormone
to contimue the experiment. At thet time the fish showed 7o con=
clusive evidence of having been effected by the injections.
Expaxtment §

13.8 ome parr (two winters) = injected deily with 1 ce. of
thyrotropic horsone from July 20 #ntil July 31. On the latter
dste the fish dled, probsily due to feulty technique in injeotinge
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TFrom July 26 until the end of the experiment scales were
found to come off very essily in the gloved hand. This was
the only evidence of change.
Experinent 3

15.2 ame (two winter) parr - trested similarly to thet of
the previcus experiment from August 1 to Aumst 15, when the
fish died following the injeotion. Comtrery to experiment 5,
there seemed to be no @od reason far the death in this case.
The fish lost o few soales on Augst 11, ut in general showed
mich less evidence of being effected that that of the lest ex-
periments
Diseussion

Until the
be steted whether we aicoeeded in stimilating the thyroid glamd
or note Fro m the gross specimens ( experiment 5) it seens that
the gland was e thet the was not
enough to bring about definite results. The death of the fish
used in experiment 9 mey have been due to the seue unknown feotors
which brought sbout the desth of all fish fed thyroid gland after
the beginning of August.

Zrcatment with Iodides

tioned 1t cannot

topsy mterial hes been

Experinent Ju.

10.5 om. parr (yesrling) - death ocourred direotly after
the injection of 2 oe. of 5% KI on July 13.
Experiment 3bd.

13.5 ome parr (two winters) - injected 1} ce. of 5% KI on
July 13, and 1 ce. of the sme solution on July 14. The fish
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aied immediately after the latter injection.
Bmpaziaet Joo

15.0 eme parr (two winters) - injected 1} ce. of 5f KI
on July 14. The fish died ofter o considersble struggle.
Expertaent 3d.

14.2 em. perr (two winters) - injected j ce. of 5k KI
on July 15. The fish died sfter « violent strugele.

Experinent Je.

15.0 om. parr (two winters) - injected } co. of 1f KI
on July 15; injeoted 3 co. of 0.754 KI daily from July 16 until
August 26 vhen the fish died due t @ hesvy growth of fungus.
The color of the fish beceme decidedly 1ig ter from August 1
omwerd end @ few scales were lost at different times. The fish,
however, could only be classed as @ parr, slthough the weskening
of its resistance to fungus prodably iniicates thet the injections
were not without their effect.

Experinamst 7.

15.4 on. perr (two winters) - injected } co. of 0.75% KI
dsily from July 25 until August 28 inclusive. On August 29 the
fish was killed - apperently in excellent condition. After
st different times, snd the fish
groduslly asswned s bluish silver colour. The tip of the ceudel
fin beoame rather dark end the tips of the pectorals somewhat
less so. By Aumust 25 this condition was quite pronounced and
the fish lost quantities of sosles. Under the mioroscope these
scales showed @ fair deposit of guenin orystals. Physiological
changes were definitely induced in this fish through the treatments

August 4 scales were




Exportzent 12.

14.5 om. perr (two winters) - injected } ce. of 21 KI
dsily from August 15 until August 19, when the fish dled after
injection. This fish showed definite signs of being adversely
affeoted by the trestment by the seoond day.

Zxpextmnt 23.

14.0 om. perr (two winters) - injected } co. of 2% KI on
August 19. The fish recovered after a violent struggle, and
was injeoted deily thereafter with one-helf the emount of
solution (4 0oe)e On August 29 the fish wes killed without
showing eny definite external chenges - slthough 1t hed become
lighter and the perr markings were less in evidence. The
lightening in color mey be merely san sdeptetion to the lisht
showed come guenin crystals

on the scelese
Diseussion.

Iodides cannot be tolerated in quantities of more then the
equivelent of § e¢ of 1} solution of KI deily. This slowly pro=
Quces changes in the colorstion of the fish and in the ease with
which 1t logses its sosles. The sutopsy msteriel will show
whether the thyroid has been involved in these changes.

Sweary.

Physiologicel changes were induced in parr by all three
methods of - of thyroid gland,
thyrotropic hormone end potassiwa iodide. These changes involved
the 10ss of scAles - & charscteristic festure of the smolt - end

1in some ceses definite chenges in colorstion.
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Thyroid teblets produce the most prompt chenges, inducing

@ loss of scales within s week. This chence, however, cannot

be brought about sfter the end of July.

Thyrotropio hormone produces change very slowly, and there
wes not sufficient hormone sveilable o carry om the experiment
8s long s would be desirable.

Todides bring sbout changes very slowly, and the experiments
were notcommenced soon encugh to sive speetscular results, although
sose of the snimals showed definite evidence of chenges toward the
sm0l$ conditions

Note: The sutopsy materisl will be exsmined mieroscopicslly
ond the resilts presented later. At present, the work has only

gone fer enough to show thet interesting results may be expeeted
with the experiments started early in the sesson, the fish fed and
the fungus rigidly controlled.

Bidliegraphy.
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Hoar, W. S., Jo Morph., Septemder 1939.
Lovern, J. As, Biochem. J., 28, 1961-1963, 1934
Swingle, W.¥W., Jour. 5mp. Zool., 27, 417-425, 1919

Iden, 27, 397-415, 1919




-10-
Appendix 1.
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ATLANTIC SALMON AND TROUT INVESTIGATIONS
1939

Report No. II.
The Soales of the Moser River Sea=trout.
By We A Hoar

A lerge musber of sea-trout descending the Moser River
1in the spring of 1939 were merked end semples of their soales
taken. In addition, $csle semples were obteined from a musber
of the trout returning from the sea.

The scoles of these fish carry a very definite record of
the winter and summer growth, and have been examined with the
following questions in mind:

1. At whet age do the Moser River sea-tmut migrete to the sea?
2. Is ses-growth clearly differentisted from river-growth on
the trout scale?

3. Cen the spowning merk be recognized on the trout scale, and
1f 50, what percentage of the fish survive for a second spawning
Journey?

In order to compsre sea growth and river growth precisely
measurements were nade of the growth of the seales for the summers
of 1938 and 1939. I addition, the muber of bands was reported
1in each case - hence the aversge width of the oiroulus wes cal-
oulated. It is evident that suoh measurements are often erbditrary
since 1t is often difficult to say vhere winter growth starts and
stops or summer growth ends or comaences. lHowever, cere was taken
o select scales with @ fairly bold growth and it is believed that
the aversge fimres show s relisble order. The detailed measurements
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are given in Appendix A (6.5 divisions of the ocular micrometer
are equal to 1 mm.)

Weights end lengths were sveilsble for the ses-rum-traut,
and condition factors have been caleulated for these fish. The
detailed deterainations sre given in the appendices.

Age of uigration.

An examinstion of 136 Mill Brook fish, teken between My 3
mnd 11, shows that without exception the trout of this river
aigrate to the sea o8 either 2-or 3-year smolts. The larger
mumber (79.4%) of these have spent but two years in the river.
In regard to size the 2-year migrants sverege 17.0 om. in length
@s compared to 19.7 om. for the 3-yeer migrants.

The trout and selmon suolts behave very similerly as to
the time at whioh they migrate to the sea. A study of the
ssluon smolts showed that there were 81.6% of 2-yesr mi rants from
Mi11 Brook in 1939. However, the trout have a considersble
adventage over the salmon as far es size is concerned (17.5 cme
coupered t0 16.1 eme). It would seem thet for both seluon and
trout the seme factors probebly influence the seaward migration.
Trout, epperently, grow better then saluon in the fresh waters

28,74 of this group of fish were kelts; snd their scales,
although not alweys showing s definite spewning merk, regulerly
show & full year's bold sea growth. These scales are discussed
in deteil delow. From en examimetion of the river growth of the
kelts 1t appeared that 21.9% had migrated first as 3-yesr trout
szclts. This figure agrees very closely with that given above.
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As to the length of the kelts, the 2-yeer migrents aversge
23.8 om. while the 3-yeor migrats sverage 28.9 cm.

Cosparison of River and Ses Growth

The following table mummsrizes the comparison of the river
and sea growth of the trout sosle. The 1939 oirculi were formed
in the ses whiile those of 1938 were forued in the rivers

Taaber of Width of Circulus
recdings Aaage iversge
2-winter fish
1938 erowth b3 0.10 - 017 024
1939+ 4 0.12 - 0.25 019
3-winter fish
u;l"n-n 20 0406 - 0.22 0416
39 " 22 0.15 = 0426 0.2
AL fish
1938 grovth 69 0406 = 0.22 0.15
. 34 0412 = 0426 0.20

In sctuel practice see growth is less readily distinguished
then @ study of the table might lead ome to believe. For ome
thing, the sceles from eny given fish ere not sll uniform snd

“several must be exsmined to get the true picture. loreover, ot
times certain of the river bends mey be of equel width to the
sea bands. In such cases, however, there sre alwsys fewer of these
probsbly 1 Or 2 in & sesson's growth. Lastly 1t must be emphasized
that the differences are alweys smell end of much less magnitude
then those found in the selson scale.



Besides these irregularities in growth, scomnt mist be
taken of the fact that 4n any trout or salmwn scele the circuli
@reduslly become wider from year to year. To deteraine whether
the sea growth is anything more than this gredusl yeerly widening
1t 1s necessery to compere ses and river growth of fish of the
same sge. In 1938 growth of the 3-winter fish aud the 1939 growsh
of the 2-winter fish give such a comperison. A difference is
8$111 apperent (0.16 compsred to 0.19). It cen be said moreover
thet the sctual difference in each case 1s somewhat greater than
eppesrs from the figures, since the first 2 or 3 bands of the suolt
spring ere moh narrower then the majority end cut down the averages

A8 an actusl test of these differences the seales of the

3-winter fish were studied to see whether sny had first migrated
to sea 8s 2-winter fish snd woild thus show 2 years of sea growth.
In severel cases sich was definitely the csse. Thus, o 38 om.
fish (July 15) sdded 9 eirculi to its scale in 1938, esch band
eversging 0.22 divisions in width. Agein, & 36 om. fish (July 22)
edded 7 oireuli « average width 0.21 - in 1938. In both ceses the
growth was typleslly ses growth. In all, 271 of the 3 winter fi
showed evidence of having been twice to the ses. In the trout
kelts ses growth is ususlly quite evident. In a few cases, however,
these fish - deslt with in the next section - show no evidence

of sea growth. This mey mean that they spswn before @ming to the
ses, or that the ses growth is not elways evidente
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2he Spewning Npsk

Seales of 40 kelts, taken from the Mill Brook trap between
Hay 3 and 11, were availsble for the study. A% thet time none
of the fish showed sny evidence of growth for the current year.

The edge of the scale of these fish is smcoth, not regged,
and shows no evidence of the erosion so charsoteristic of the
saluon kelt scale. Literslly, the outer two or three eiroull
ere often cut off, end this 1s the only evidence of spewning.
This 1s never s conspicucus festure, nor osn its presence always
be relied on. A large proportion of these trout kelt scales are
peculier in showing little or no winter growth following life in
the ses. Broad cireuli contimue uninterrupted to the periphery
of the scale. It does not seem likely that, by May 10, 6 to 8
broad oireull would heve been formed during the current year.

These are lest mumer's with no
winter's growth in evidence. The absence of & winter growth record
may reflect the trout spewning.

The soales of sea-trout returaing from the sea for the second
tise - presumsbly 1938 spewners - were slso exemined. In these
evidence of spewning sppears, in vorying degrees, as a very fine
line interrupting the contimuity of the ses bands. Generally, 1
oF 2 of the eireuli, formed just prier to the spewning, have been
out off loterslly so that they are present only at the anterior
margin. Other scales show only @ slight oheck in the widst of @
cons iderable extent of ses growth. Presumebly, these are the
scsles of fish whi kelts showed no evidence of winter growth.
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On the whole it seems spporent thet spewning of the sea-trout
18 recorded on its scsle by a slight oheck in growth. This ohecking,
however, is not grest and rerely more evident than the checks and
irregulerities which sre formed in the mormal formstion of the eireuli
of the traut or saluon sosle. It does not scem that any reliadle
dats could be obtained regarding the mumbers of spewned fish from sn
exanination of the Moser River ses-trout.

Sex of $he Sen~irow

It seems worth recording thet 90% of the small mumber of fish
(20 specimens) taken sscending the Moser River during the summer
were femsles.

Condition of the

The aversge coeff: of of 61 welghed
end measured during July wes 1.10. This is considerably lower thenm
thet of fish of the same age taken from Goldaine Brook end West Branoh
Moser River between July 10 and 16 (Ke1.14 less 25% = 0.91). The
trout from the ses are almost 11 cm. longer then the brook trout
(15.9 em. compered to 26.2 om. on the aversge). It should be noted
that the ses-trout were studied when fresh, the brook trout after
preservation in formalin; end that slthough such treatment of the
brook trout will have raised the condition factor the substraction
of 25% was arbitrery. {For the effects of formslin on the condition
factor of saluon see former reports).

SUMMARY .
1. The Moser river trout spend either 2 or 3 yesrs in the river
before migrating to the sea. The msjority leave st the end of the
second year.
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2. Although selmon end trout migrate to the ses at the same

sge - presumably influenced by the same stimili - the trout reach
@ larger size in fresh water.

3. cen, with tice, be with

1in the scales of the loser river trout. As oriteris, the oirouli
ere wider, bolder and more numercus tham those formed in the river.
4. Although spevning slweys lesves a check on the sea-trout scsle
this does not take the form of extensive erosion, and is not more
evident then irregulsrities often formed ot other times during the
growth of the scale. Comsequently, it is dcubtful whether ome cen
give o reliable of the froa the

scale.

5. The coefficient of condition of the fresh run ees-trout is
less then thet of the trout token in the brook.




MOSER RIVER SEA=TROUT 1939+

Note: The following data are from trout taken et or near the Moser River Bridge, and fresh run
from the sea.

L. Y. 8 o Totel Growth of the Scale during Summer
Width 1939 1938 1937
of all Cirouly oireuls Cirouly

oae oz. yra. bands ath # 1dth f Hidth §
10
: 3 P = 7
N B
2, - 5. 4 1.4 8
H] + a2 g 0.7 4
21 . 3. 7 o1 3
22 v 32 4 0.7
25 + 3. 6 0.5 4
32 6 + 5.4 4 1.0 5 VRS |
29 o 35 3 0.7 4 1.0 6
13
e $ 1 246
20 2 ¥ 24(8
27 v r 2+(6
14
4 u 2+8u+ (4)m
24 ¥ Sk (6)m
28 ¥ +(8)m
25 ¥ +Su+ (5)m
23.5 u +(4)
29 1 N 3.8 0.7 B 0.9 5 (&
33 14 N 6.5 0.8 4 2.2 12 11
t¥ad H 3+ 46 oy ¢ .0 17 0.8 6
3 2l 3+ 5.5 0.7 3 2.0 9 0.7 4
24 1 2+
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MOSER RIVER SEA=TROUT 1939.

Hote: hu—ug date are of scales colleeted from the
1) Brook in May, 1”,- Fish
ToF whioh the sex 1s reeorded were obvicusly in the

kelt condition when taken.
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3 22 x =Y 18 .
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MOSER RIVER SEA=TROUT 1939 (2)

RN SRR R R P LN REEER E B e e sen s E s58xe g Ig

L 8. Mistory Ho. ¢ & Hewm
My u

H.! ::'(!) g r

}z.o 2. 42

40 2.+(2) 43

20 2.1 :4 g r
g &

% 48 1.5

17, 49 19.0

U.’ 50 r

rE -

5.’

13

19.0

2245 r

22.5 r

g r

2 r

Bs v

17 2.

137 e

g., ol

b

&
BN
o
b

B OERRRSRRRE

the kelt condition D
TaCILt condition and yet apperently all grovih wes

H



MOSER RIVER TROUT.

grs.
-0

I#

LT LT

e



ATLANTIC SALMON AND TROUT INVESTIGATIONS 1939.

Report No. III

Measuring the Force of the Wind.
By We S. Hoar

An attempt wes made to design en instrument which would give
the force of the wind with somewhat more soourscy then a mere judgment
of its strength, Figure 1 shows en instrument which wes found to
give ressonsbly good results. The detailed measurements mey be
tained from the drewing, whioh is to scale. A plumb line "P* is
attached near one end of & board, while at a corresponding point on
the other end of the board @ rubber air-ball and s psper cube are
suspended from s single point. The air-ball is much hesvier then
the paper cube. Parallel lines pess through the points of suspension
and st right angles to the long axis of the board. lence, When b
plusd line hangs streight on its line, the sphere snd oube will be
straight on their line. A goniometer is cemtered st the point of
suspension of the sphere and cude. The force of the wind is taken
s the number of degrees through which the sphere or cube is deflected.

It is a1ffioult in messuring the wind to get o fair estimste,
since the wind never blows steadily tut comes in gusts. Three methods
might be followed, the strongest "@ists" recorded, the weskest "gusts"
recorded, or the veriation recorded. The latter method gives the
best estimate. The measirements given below are for the "strongest
wind".




On the whole it mey be said thet the instrument gives a rough
estimate, but thet 1t is in no semse very precise.

Made at the
Date  Time Direction The Beaufort
%\.ﬂﬂn&l be Scale.
Aug. 1 8 45 S-5W
20 0 - S=5W
2 10 o W
7 w
3 35 se8w
35 5=8W
4 20  s-sW
H 2i 90 -  S-sw
oalm
ocals
8 40 W 2
' 4 10 8-SE 1
10 30  sesw z
25 s-sw 2
n 40 Newd
4 N
12 20  s-sw 1
15 ocalx
15 S-80
16 , S |
20 sp
19 2 90- W 3
23 20 S-sw i
15 S-5W
24 12 S-8W
F BN
29 10 B3 3







ATLANTIC SALMON AND TROUT INVESTIGATIONS 1939.

Report No. IV
The Moser River Seluon - 1939.
By W. S. Hoer.

The salmon of the oser River, Nova Scotia, were studied
in the ususl mammer by en examination of the sceles and a comparison
of the weight-length relationships. A gemercus sample of suolt scales
(100 semples), end kelt scales (33 samples) were svailable. Scales
of the fresh-run ses selmon were fewer (84 samples), due to the faot
thet the legal commercial fishery of salmon is small - probably 100
f1sh teken in the nets this season - and the fishermen could not see
1% to their advantage to save the scales.

Smolts.

Between May 5 and May 19, 50 sceles samples were collected from
the smolts descending ¥ill Brook. On May 29, 44 smolt scale samples
were collected from fish @ing down ®s the mein river. The dats
18 given in detail in Appendix A, and sumssrized in the following
teble.

Date and Place  No. of f 3-winter showing smolt
Seuples ¥ Smolta zmu growth

Moy 5 end 6 7 1
on o
1 1.

z g 2; ’l.’l

Ga:;’ River

5 to 19 49 18.4

oy 29 a“ na

Total 93 15.5
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The e jority (98%) of the Moser River saluon migrete as
either two- or three-year smolts. Of these only 15.5% remain
in the river for the extra year. This percentage is small in
comperison with the Mergaree River where 274 migrate as three-year
fish, or in comparison with Forest Glen Brook where 734 of the fish
remain in the river for three years. Temperature, hence food, is
the most obvious explamation of this difference. The largeree River,
in e more northerly latitude, and with & grester dimeharge from &
higher altitude, mever sttains the high temperature of the Moser
River with its long open speces and very shallow waters. Consequently,
the parr grow faster in the Moser River (aversge lenmgth, 16.1 em.)
then in the Mergeree (average smolt length, 15.1 om.) and go to sea
somewhet earlier ss solts. Likewise, there is en apparent diference
1n the growing conditions of the Moser River proper and Will Brook.
The smolt of the main river sre on the sverage 16.5 cm. long st
uigretion, while those of Mill Brook ere 15.7 om. in length. Move-
over, there sre 18.4% of three-year smolts descending Mill Brook
in comparison with 11.1% from the main river. The records show thet
the temperature of the minm river is higher them thet of the brooks
from which the ssolt of iill Brook ere derived. The explanation
of the differencesis probebly to de sought in this facte

The data from snolt descending Mill Srook suggest thet the
three-winter fish tend to leave the river earler, on the average,
than do the two-winter salmon. This might be expected since they
are on the aversge longer (17.1 cm.), than the two-year fish
(15.9¢m.) ¢



In the studies of the smolt spring growth of the largaree
fish (MS. reports, 1937), we found thet over 95% of the fish
lesving that river had made same growth for the current year. Of
the Moser river fish studied only 63.4% had added broad circuli to
the scales this year. There is, however, prebably mo resl difference
Detween the fish of the two rivers in this respect. The Moser
River fish were collected about @ week esrlier then the largaree
fish, end s is evident from the table the emount of spring growth
1s dependent upon the time when the fish are taken. According to
Mr. He Co White the main run of fish occurs ot sbout the sume time
in the two rivers.

Some of the smolt scales show rather definite spawning marks.
The erosion is never os grest ss that seen in the lerge sea-ssluon,
but evidence of spawning is recorded by a shearing of the winter
oireuli st the sides of the scale. The tip of the scale often shows
no evidence of erosion. Ixsminations of the perr have shown thet it
18 slways the male #ish which become sexuslly miture, and thet this
1s the reguler course of events at the end of the second and third
yeors ond souetiues at the end of the first year. The scales of the
lioser River swolt were exemined for evidence of this spwwning merke
It 1s very evident in same ceses, in others quite daubtful. From s
study of the peroentages 1t seems probdable that no merk is formed
in certain sceles. Moreover, the fall spewning mark can rerely be
recognized until some broed spring oireuli have been formed. It is
of interest to note that ebout 65% of three-year saolts show
evidence of a spewning merk. This coufirms our former findings thet




the male parr tend to remain in the river longer than
females (MZS. reports, 1937). A

A rather exceptional smolt of 23 om. was taken in the ioser
River trep on June 6. The sceles show that this fish spent four
winters in the river snd spewned on at least two occasions. This
record affords definite evidence that at least sose of the large
parr, mentioned in the next paragraph, do eventuslly becose szolts
and go to sea.

Although 1t 1s customary for the seluon to g0 O sea after two
or three years in the river, o certain mumber of parr both in lioser
River and Smith Brook remsin in fresh water for four or five years.
These fish sre alweys males. Their scales show very rapid spring
growth, growth comparsble to thet of the smolt, and spawning marks
ere ususlly evident. Why these fish should spend the extrs years
in the river is o mystery. It seems probeble that the sexual mate
uration of these fish is in some way responsitle, simoe sexusl
meturstion hes been fauind to imibit the thyroid glend (Lieber, 1936)
end an sotive hyperplasis of this gland is sssocieted with the ssolt
metanorphosis (Hoer, 1939).

An interesting cosperison may be made between these lerge parr
and an exceptionsl seluon teken in Xill Lake on July 27th. This fish
hed been merked as o swolt dring the run of May or early Juse, snd
had returned to the leke. It appeared to be a typical saluon in every
sense. Its condition factor wes §.84, typicsl of that of the smolt
end comparsble with that of young saluon fbroed to remsin in fresh
water ( MZS. reports, 1937). Scsle studies show thet this was
two-year fish snd thet it had made exceptionslly good growth for
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the current yesr. In the following tabuleti
with e typieal large perr from Saith Brook.

Length Veight ® Sex Bends Added total

ome arse ‘,: this year l'..u
added in
1939

sm0lt

July 27 190 58.25 0.84 ¥ 24 16 43.8

Parr

July 12 19.5 840 14 M 4 5 1.3

*Lieber, Ae 7. Y. wiss. Zool., Abt. A. 148, 364-400, 1936.

THoar, W. 8. 3. uorph. Septemver, 1939.

Salmen Kelte.

Between May 6 and June 7, data were collected from 32 kelts
desoending from Mill Brook. Appendix B gives the results in
detetl.

With one possible exception these fish hed all spswned as
grilse. Their sceles do not show any growth for the current year.
34.3% of these fish went to ses first es three-yesr smolts,
ond 3.1% (1 fish) es four-year smolts. Thus, the peroentege of
three-yesr migrents as shown by the kelt sceles is grester than
shown by the smolt sosles. If ome were justified in drewing oom=
olusions from such limited data, it would seem that either the three-
year sw0lt migrants of Moser River wpe more st to return to the
river as grilse- o conclusion not confirmed by the dete on ses-run
salson given below - or thet the three-yesr group linger longer
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in the river end are the fish osught as kelts in the spring. The
latter view seens the mre probables

Considering the age of the migrating suolt in relstion to the
sex of the fish, the dete agein show thet the males tend to migrate
to the ses later. 78% of the three-yeer umigrents were msles, end
821 of the two-year migrents females. This fect appeers over and
over sgein and sppears to be related to the sexual maturation of
the male perre

Only 29% of this group of fish were found to be meles. This fi-
@ure 1s in fair agreement with thot for the largaree River fish, where
254 of those going to the ses were found to be meles, end 23% of those
returning.

See-run Selmoy

84 scale semples were taken from salmon end grilse taken in the
vioinity of Moser River. This is probably e very small mumber of
those taken legally end illegally in the region, Posching seeus to
soocunt for the mcst of the fish teken on the cosst snd in the river -
f1sh not only being osught for local consumption Wit also, at time,
being shipped out on a commercddl scele.

Details of the soale resdings end condition factor caloulstions
will be found in Appendixz C.
The Coefficient of Condition. The seluon and grilse examined during
June end July hed en eversge condition feotor of 0.96. This is muoh
lower than tiat of the Seint John selmon, but about the saue as thet
of salmon froa the Margaree ( MS. Reports for 1937 and 1938).
Feeding conditions in the Bay of Fundy are exceptionally @od and the
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and the difference is to be expeoted.
Seven grilse taken st loser River Dridge on August 24 had en
sonsl deeline in

average factor of 0.80, showing the expecte:
conditions
The Scsles - The fish of the loser River sre predoninently grilse.
Seluon sscending the Moser River must pass through s trep. 487 rish
were taken here between June 13 snd Augist 26. Of these 465 or 95.5%
were grilse. lone of the msiden fish exsmined had spent more than
two winters in the sess

27.5% of the selmon - grilse exoluded - showed s spewning merk
on their scales. All of these fish had spewned es grilse. This
percentege is high in comperison with certain other rivers (81 for
the fish of the Bay of Fundy in 1938), end mey indicate that ssluon
spevning as grilse heve a better chance of surviving than those which
spevn when older.

24.4% of the fish hed migreted to the ses ss 3-gear smolts.
This percentsge is somewhat higher than might be expected from the
study of the amolt seales. lowever, the mumber of ses-run selmon
wss small end @ comparison mmy not be justified.

Winter'growth for 1939 was noted on same of the scales after
August 6. This was quite promounced ( 3-5 cireull) by Aumst 24.

Many of the grilse scales collected at iioser River bridge on

iugust 24 showed erosion for the current year.

Scale studies show that certain of the spswned salmon return
to the river after spending e very short tize in the sea. Very little,
oF 5o growth may be nade beyond the spevning merk on the seale. Thus,
@ 69 cu. female fish had spevned first as a grilse end sgein the next
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year, and was taken in the river on Augst 6. Very little
growth was evident beyond the spewning mrks. Another fish
taken at Little Gesperesu Falls on August 12 had made practically
mo growth since its spewning in 1938, and yet wes apparently
in good conditiom.

4s evidenced by the spewning of the grilse and the mumber
of short absence spewners, the Noser River salmon tend to return
o the river after spending the shortest possidle tiue in the ses.

Swspery.

1. 98% of the loser River fish migrate to the sea as 2- or
3- saolts. Of these 15.5% remsin for the extrs yesr. FParr grow
faster in Moser River proper then in M1l Brook snd its tridutaries.
Food and temperature are seen to be the fectors responsible. The
3-year suolt left Mill Brook esrlier then the 2-year olds. The
majority of the lioser River smolt show spring growth before going
to the sea. 654 of the 3-yesr smolts show evidence of having
spevned ss parr. These are presussbly the meles.
2. 29% of the kelts exanined were males. The males, on the
average were older at the time of first migroting to the sea
as smolts.

3. The coefficlent of condition of the loser River salmon
18 of bt the same order ss that of the Margaree fish.
4. 95.5% of the Moser River fish are grilse. None of the

meiden fish examined had spent nore then 2 yoars in the sea.
The peroentoge of spawners for the koser River is fairly high
(27.58)+ A mumber of these sre the short-sbsence type of fish,
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spending @ very brief period in the ses after spewning end making

very little growth. 24.4% of the meture saluon studied had migrated
to the sea first as 3- year smolts. After August 6 winter growth

1s comuon on the scsles of fish sscending the Moser River. Erosion
18 evident on meny of the scales by August 24.



Appendix A.
MOSER RIVER SALXON SMOLTS 1939
M11 Brook Trap.

oo Date Length Age (winters)
May 5 14
i
i
Moy 6 1304
sy 15 32 (i after 2n47)
g&
o0
176 2480+ (4)
o0 27
gj (54 after 2n4?)
! ¥ -
12 175 .
i 18! ;8
4 i b stales
y 14
15. + (2
2 .
P e s
ﬂ: : (su ¢
12.! L d
¥ M
§f ‘@
a8 5. + 8. (2)
n ¢ ]
12 ¥ 16
ﬁ ﬂ: (s 7)
ﬂ. : s+ (1)
i T
1 - v o (3)
3 17. M
8 s
£ *




Appendix A.
MOSER RIVER SALMON SMOLTS 1939
Mi11 Brook Trap.

o, Date Length Age (winters)
} :
3 7.
: i
oy 6 13l
s say 15 '1 (4 after 2nda?)
3 152
3 17.¢ 2450+ (4)
$ o (s after 2na?)
8
3 )
1
b} 5
» + 8M 4+ 1
ﬁ o sceles
] + (2
19
20
May 19 &
. ﬁ (s 7)
+ (1
+ (2
8@
10
# : B
13 (s 7)
. Ti. ()
: r. M (3)
l
=




Appendix A (contimued)
MOSER RIVER SALWON SMOLTS 1939.
Moser River Trap
oo Date
May 29

E

(sx 7)
? (su ?)

trrrassessees
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(sm 2)

0
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(su 2)
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2
H (su ?)
3]

taren

e

ae
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2. o
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(4]

.
+ 8 + SM +(7)
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Note: These fish were tuken while spewninge.



Appendix ¢
Beo-Run Selmon - 1939

Note - n- -J. of the sslmon were taken from three nets
o uv-. vize, of Wme Smith, Clifford
m

h de the Moser River .'--r‘h'h ‘of
feymond Drillic. The iaitisls in the following Sl indicate
‘the eollector.
Date Plece X‘ l'- Sex K History
u- x 1 ¥
9 elediel
& ‘7') ; 0.83 -2
A T | I
,‘ 3 h
8 12 1002 29,1080
17 b ‘ 1.09 3.
2 3 .2
14 ol48ued
10 el s (2)
22 _g l! « (Parr su)
28 2 s of
July 1 “, :
3 o ol‘}
4 ol
;i Rt
4 14 (9)
5 $ 503
‘V. o
10 024 (8,
n o24(3
B 224 (4
6 54-56 o) .iil
<
- ar s
ReDe 52 ol
- :
u 24 (4
E ] oo
9 * ode
8
- ; " «2+(11)




Appendix C - contimued

Tengeh Ve lght

Late Place o, 1b. Sex  History X
June 12 Neous Teuch :l‘ gﬂal

13 lMoser River 54 o1

14 Neoum Teuch 8% 2

17 b6 u leied

27 w11 Brook g F 2048
July 3 Little Gasperesu Falls .2

5 Osk Islend

x' Gespereau 'l!k o1

. Little Ges Falls i

::._g. ‘2 loser mv-’ Bridge

Aug. 11 ll-u River nridge
m:r above trap

Moeay River
17 Moser River - down trep
24 Joser River Bridge

M

FEIRRUG TR R U ST AR YR

26 Moser River mri
Mt‘ fooky Island o




Appendix Do

Zotels

Clifford “mith - 35 or 40 selmon teken
Eraest “mith - 14

Willies Smith - 10

faymond Drillio - 16

My by Dey Gsteh - eveilsble date
Clifford Smith - June 9 (1 fish), Jume 10 (3), June 12 (2),June 13 (1)s
¥rnest Smith - week of June 4 (2), June 12 (4), June 13 (3),
June 14 (2), June 15 (1)
Willien ‘mith = June 11 (1), June 13 (1), June 14(1), June 15 (1), !
June 16 (1), June 31 (1) (ste)
Reymond Drillio - June 5 (1), June 8 (1), Jume 13 (1), June 15 (2),
June 16 (1), June 17 (1), June 22 (2), June 28 (1)s

Additional date 1s found in eppendix Ce



ATLANTIC SALMON AXD TROUT INVESTIGATIONS 1939

Report No. V. Notes on the Feuns end Flors of Moser River
end vieinity, 1939.
By W. 8. Hoar

An interesting maze of smsll ialands is found seswerd from
the Helifex county coast in the vieinity of Moser River, N. 8.
During the swumer of 1939, plants end snimls were collected from
three of these: Bird Islends - B.I. - on July 30; ¥elitut Islands
(Middle Melidut = M,H.I. = on August 13, snd the Outer Halibdut
Islend = 0.H.I. - on August 21)jend White Islands - ¥.I.1 and V.H.2 =
on August 13 and 21.  An sttempt was mde o compare the conditions
found on these islands with the existing on the !
The collecting on the minland was mainly ot two points - loser
Aiver Village and vioinity throughout the sumer, end st Net Point
= N.P. - on July 18, where the minland runs far out into the ses.
In eddition mue colleoting was done st Little Islend - L.T. = om
July 9, et Cemp Cove on July 30, end in the Nstuary - % - on July
5. The stippled aress in figure 1 show the places of systematie
oollectings The letters given after the plece mames in the
above desoription ere o legend for the sppended list of snimsls
and plants.




Bird Islands - The 5ird Islands are 4 in mumber, They are small
wind-swept pieces of land, devoid of trees and shruds and at times,
8a1d to be, washed completely over by the weves. Trees are said

o have existed on these islends in early times. From an old chert
of the region there seems to have been no evidence of them as early
18 . The islands were formerly suitsble for fishing bases, but the
last of the shanties wes washed avey sbout 25 years ago.

Biologieally, ome of the most interesting things bout the
1slmds is the nesting of Leech's petrel. The turrows of this bird
are rather common in the fine black top-soil of the higher parts of
the land. The 0ld birds were incubeting the eggs there on July 30.
The vegetation of these less exposed parts of the island consists
for the most pert of introduced weeds.

On the more exposed and roeky parts of the island one finds
seaside spurge, plantage decipiens, Solidego sempervirens, Cakile
emericana snd 1ittle else. A complete list of the plants collected
1s appended. Young sea-piceons were found among these exposed rooks.

The tide pools are typicsl of those Of these outer exposed
snd weve swept shores. Lithothamnion forms a besutiful lichen-like
mat in the sheltered pools, while kelp is very plentiful where the
waves beat on the exposed rocks. The fauna here is quite varied.

A 11t is sppended.

Midale Helibut Islend - The outer portion of this islend is compars-
tively low, windswept and devoid of trees. The wost of the island -
inner portion - 1s higher, very rocky and covered with white spruce
of feir growth. The lower portion is covered with a very thiok carpet
of erowberry - Lapetrua nigrum - in which is scsttered Vaginius Vitis
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1dese end V. oxyooocus end Meisnthemm. Here a few very stunted
spruce trees were found in certain depressions. These trees were
sbout 1j feet tall, with brenches sbout 5 feet long snd so densely
matted together that one could essily walk over the depression.
Apparently the force of the wind across this low open portion of the
1slend prevented o grester growth. Two men could lie comfortably on
the top of one of these tree

A few nesting petrels were found here but most of the nests were

empty. Tield mice - Miorotus peansylvaniss- sre numercus here and
this mey explain the empty petrel nests. Rapty e
nd @lls use the place for
ere common on the off-shore rocks.
Outer Halibut Island= This islmnd is larger then the ones previously
desorived, and 1s covered with s rather good growth of trees - White
spruce, maple, ash and slder. Plants collected here will be found in
the appended lists.

Yo petrels were found nesting here.

The tide was too high for gopd shore collecting, although some
dredging wes done meor-by. This is desorided below. It was interesting
to find 8 goose-bernfeles in the driftweed on the cuter side of the
island. These are not normally found in cur lstitude snd mist have
been brought in the Gulf Stream.
¥hite Islands - The White Islands were the farthest point from the
mainland visited during the season. The conditions here were the most
extreme in showing the effeot of wind and temperature. The spruce in
particuler shows & sub-arctic condition on the more exposed portions
of the islend, The growth is low, graduslly rising from trees of

r duck eggs were

evident,




from 2 to 3 feet in height up to 10 or 15 feet; anl with their
branches so closely matted together that one may climb about on
their ®ops. The tops are rather flat. In less exposed regions,
where the growth is in lerger areas, conditions are normel, elthagh
the trees sre of s smell size. The condition, on the whole is not
nearly extreme ss thet found on the coasts of Labredor and New=
foundla;

(Dre A. G, Tuntsmen, personal commnicstion).

A study of the flowering of the yellow rattle - Rhinanthus
Criste-galli - indicstes that the sesson here is about 6 weeks later
then thet on the mainland neer lioser River. The plant was found in
@ sinilar condition here on iugust 21 %o that at Moser River on July
9+ This plant, by the by, grows more luxurisntly on the White Islands
then in the fields around Moser River. The sesson here is so shortened
that we find summer end fell flowers in blossom at the same tiue.

Solidago sempe: end Cekile sre the
plants on the open exposed rocks of the islmds, slthough the growth
on the less exposed prts is typicsl of thet on the other islands.
Plants collected from the White Islands are appended.

Leache's petrel nests here. Fledglings were found here. The
birds were of @ fair size and had apparently been deserted by the
perents on August 21 (H. C. White, personal comsunicstion).

Lend sneils (Helix sp) were rather plentiful. They have not
been collected at any other point either on the mainland or islends
neer by.

Cormorants sre reported to have killed all the trees on the
Little White Island.
No evidence could be found of either the snakes or the ghosts,
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80 frequently desoribed by the nstive people s & pert of the
fauna of these islands.

Little Islend - The terns nest here in lerge nusbers. On July 9
eges were found in sll steges of development from & 5 to 10 somite
stese to the hatohing birds. No young were founds The lerge
muubers of field mice found here may possibly explain $his fact.

Net Point - The shore colleoting et Net Foint wes in s sheltered
cove - Mitohell Bay - where the bottom wes rether middy snd the
rooks less well washed then % uore exposed points such ss Cemp Coves
The feuns was much less varied here then on the outer islends

A 11t of the forns collested is sppended. None of the csloareous
algs - Lithothamnion - so Gomson in the pools of the cuter islands
eaches.

18 found in these sheltered coves and less expo

The flora at Net Point is somewhat more extreme then Shat et
Moser River, although the forms are generally similar. Crowberry
1s very comon on the point. A list of the plents collested is
eppended. E

A bog near-by st Vest Zoua Secum was visited on Angust 27,
It is typlesl of the bogs of this reglon. Crowberry, buked spple
verry, + sedge, end are most comaon
1in the heart of the boge The orowberry does not grow as well here
88 in the more rocky, drier, snd exposed localities. At the /dge:
of the bog native Juniper, blueberries, reindeer moss, smsll apruce
and Potentille end are comon.
The Dredging - Dredging w rried cut at three different pointx
on Augast 22 (figure 1). At the first point (1 to 3 fethoms) the
bottom was either very soft or very "kelpy". A fair variety of

foras, listed at the end of the paper, were obtsined.



b

At the second point (1 to 3 fethoms) the bottom was rooky
and the yield predoninantly sea urchins e send dollers.

The third erea (3 fathoms) 414 not differ et all from the
second and the operstion was not prolonged.

Fishing was also oarried on while dredging. The yleld was
poor (cod, flounder, pollook).
Discussion - In going out %o ses from loser River Village definite
sessonal differences in the flowering of the plants is noted. Thus,
Ahinentims Criste-galli was found in blossom § weeks later on the
White Islands than at loser River, while 1t wes fully a week later
ot Net Point t'en at the lstter place (colleoted July 9 at Moser
River, July 18 at Net Point end August 21 et Wnite Islend). The
sesson is much shorter on the outer islands end the flowering of the
plants correspondingly collapsed as to season. The species do not
aiffer grestly from place to place.

A muber of srctic pjants are found at Moser River and vicinity:
Potentilla Rubus
Cornus end The first three were

not collected from the islends but only on the meinland. The
condition is ot extreme.

The hesvy winds leave their mark on the vegetation of the outer
islends. In perticular, the white spruce tends to be stunted snd
matted together in its growth with the tops of the trees very flat.
This sondition 1s not extreme.

Empetrun nigrun becomes nore comuon as one goes toward the
st end the exposed rocks. It is not however unegmmon in the
vioinity of Moser River village, espeoially on the upper hills. It

grows mare luxurisntly on the exposed rocks.



W
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The merine invertebrates show little striking differences
in distribution from place to place. Some forms - Metridiua, Cleva,
Trechydermon, Anonis, Venrieis, Ophiopholis = were found only om
the outer islands, but, ss will be seen from the appended lists,
most of the speales listed are of rather genersl distribution.

Littorina rdis secus to extend forthost up the estuarys At
Lowe's lending the spirals of the shells of this fora are greatly
eroded. Littorina 1ittores was found farther down the estuary but
L. pellista was not found here at all.

Hote: The appended lists ure in no sense exhsustive for the
region and the identificetions heve yet to be checked
by the expertss



Marine Yeuns Listed - 1939

e
Renfera mollis - Ou He Io = Wo I. 2

Demospongie Unidentified - N. P.

SORENERRATA

Eydroscs
Compenuleris flexuoss = BI. = MeHe I, = G. Co = NaPe =
W.I.'2 - Dl. Comaon everywhere.

Obelis spe = Bol.

= MlH.I. Rether commom.
To = MeHoIo = Welo 2 = DL <D2.
Common everywhere.

Cyones arotics = NePs = M.H.I. = miserous disintegre
mmetnms Sen b Narte Jeseshs iage .

Aurelis flevidula = C.C. = NoP:
Hslioystus surioculs - Dl.

Actinosos
Hotridiua morginatun - Bl - WllIo - W.1.2 - Saall specinens
(a Righ] comion on outer 1sles:
unidentified specimen = H.l. = W.I.2 - Dl.
ERaTERLONDES

Slender white nemetod (} inoh lomg), possivly Pontonems merimum
. 1 cowson everywhere. Listed N.Pe - Bul. = OuHol. = D 2.
3
Unidentified species, bright red in color ond sbout 2 inches
long extended, is common everywhere. Listed from C.Ce = MeH.Ie=
Wel. 2 - Eoun Secum.




Exozos

Mesbrgpors sp. - Bel. - W.I.2 - Very comon.

Lichenophors sp. = D1 = Extremely common on the kelp here.
ANERLIDA

Glycers dibranchiste st loose Head.

Nereis divers:
virens Comaon beneath stones.

teolor - E.
= CaCe = NuPo =
Polynoe squamstus- B.I. = W.I.2 = D1 = D.2. Very comson.

Suirorbis spirorbis - C.G. - K.P. < B.I. - NI, - QN1
W.I. D.l Most Gomion amnel!
the sea-weed

- Wele 2o

Ceses of worms - unidentified - D 2.

Amphineure
Trechydermon ruber = B.I. = Do 2. Not %00 common.

Zeleoypods
Mytilus edulis ’ E. (-h eton only of Modiole) L.I. k.=
Modiola modiolus) C.Ce sk - N.P. (-nhu only of iodiols)
[y i e 52 Taewe ere the moet
pelecypods 2 Modio: ng more comson
on the cuter islands end Mytilus nesrer the
mainland.
Mys erensris = E. = L.I. ske = C.C. sk. = N.P. - Houn secum.
Ensis directus - C.C. ske

Sexicave srotics - B.I. ske = W.I.2 = D2 - Comson et depths,
end farther out.

Unidentified species Dl.



Sestrepets

Littorine littores = T':l‘ along the lh-  everyvhare.

t eomaon moll
rudis - Less comwon, md listed from L.I. = N.P.
8o Vol. Tound farther vh m. than
last - 88 far

Epeinsns heve havine the aisee of ihe sne1d
considerably eroded. At Jet roint found
high up on the exposed roeks.
mlliate o K.P. - Co C. - BT, <
than the other two sad aot found 1a the
estuary.
Bucoinus undatun - Besk = C.C.ske = NePe
egg oases of this fora
arifs weed ot O.H.I.
Polynices heros - E.sk. - Eggs found st N.P.

Purpurs lappelus = C.Ce = NePe = B.I. = l.l.x. - I.x.x -l. .2 -
found at and C.
I'Ohl 1s

- 1M, sk. Bupty
re found in the

l- T H
very co res:
s " l- -tlr illll‘l- At the White
t 18 alaost es common as Li

Acmses testudinelis = CuCe = NePe = Bule =HoIs = Wole= De2e
Expreuely common everywhere.

Unidentified (2 species) DL end D2.

Gemmerus loousts = C.Ce = Eo = NoPe = Bols = Mol.T. <W.T.2 =
Dil’- Du2 - Extremely comom.

sonuletus - B.l.
merine ? = Bl = Wel. 2.
Talorchestin megalothalua - C.C.
Jsopeds
Jeers merine - Ee - Mo
Idothea merins = N.P. -
Schisesets
Mysis stenopepis - N.P. Comsonm.




Genser irroretus - 0.C. ek - N.P. - Bolo = MoHoIo = o.a.x. sk -
Very common under rocks slong the shore.

borealis - O.H.I. sk. Less comon.
Crego septemspinosus - E. - D1 Very mmerous at times in lower
part of estusry.

Palgenonetes vulgaris - H.P.
Pandslus montegui? Dl - D2 - Very plentiful in the dredeings
Pegurus sp - D2, Very small specimens,
Arechnids
Nyaphon longiterse? - D2.
ECHINODRRMATA
Astereides

Asteries vulgaris = C.C. = N.
The nost

. = B.I. W.I. - D1 - D2.
o Sar s Teaad everywhere.
1ittoralis? Dl.
Henrieis sanguinolents - B.I. - D1 Less common neer shore.
Bshinoldes

Strongylocentrotus drobachiensis - L. I. sk = C.C. sk = B.I. =
MeHoIo = OeHoI. = WaI. = D2. form is very
common - the most common echinoderm found in
the district.

Echinerschnius perma - D2 - Many et this place.

Sphturoldss

iopholis sculeste = W.I. 2. = D.I.- D.2. Msny teken in roots
b of kelp while dredging.




anoRmaTs
Tuntests

Leptoclinua abbidium = D 1.

Unidentified specie:

specie.

species

species - D, 2

= CuCo = NoPu = Bolo = Wo Lo 1
= Dol = Wole 2
2.

Eisces

Pholis guanellus = C.C. = N.P. = B.I. - D2 Common
Anguille rostrata - N.P.
Myoxocephalus scorpius - N.P. = Dl = D.2
Urophyois temiis = N.P.
Sseudopleuronectes emericamus - N.P.
Miorogedus tomeod = N.P. took 46 specimens 4 to 5 om. long.
Apeltes quadracus = HoP.
Cfilpes harengas - N.P. Smell specimens (4 to 5 em.)
Teutogelebrus edspersus - N.P.
Cyelopterus luapus = N.P. smmll specimens in roock weed.
Gasterosteus sculestus - B.I. = W.l. 2.
Anarhiches lupus - teken herestouts on trawls

LR e e

Nemmelle

Seals seen in large mumbers out from Harrigen Cove = July 30
elso enrute to the White Islands August 21.

Porpoise skeleton on the beach ot Camp Cove July 26.



BLANTS LISTED - NET POINT AND VICINITY, JULY 18

Eapetrum nigrum - Crowberry - fruit. (greem)
Ledus groenlandicunm - Lebrador Tes.
Vecoiniun Vitis - Ides minus - ook Cramberry.
Cornus censdensis - Bunchberry.

Juniperus commnis

Keluis angustifolis - Lembkill

Eriophorum chemissonis - Cotton gress - flower
Rhinenthus Criste-galll - flower

Sarrscenis purpures - Pitcher plant - flower
Iris versicolor ? = flower

Buphrasis cansdensis - flower.

Prunells vulgaris - flower

NEAR MOOSE HEAD - JULY 30

Calopogon pulchellus - flower
Melsmphyrum linesre - Cow wheat - flower
Soutellaris galericulets - Skull Cap - flower
Myrics carolinensis - Beyberry.



Convols sepiun - flower
Sailecina racemose - flower?

Epilo! sugustifoliun - no

Salideso sempe: - no flowers yet

Cekile emericena - flower
4 wild lettuce not identified

EALISUT ISLAND = st

Rubus - rasp - ripe fruit
o nigrn " plestiral
senadensis :'z-n

mlul‘- white 7‘&-
lvenicum - mn - lﬂﬁ plentiful
flower end fruit

Ribes sxysonnthoites - T
(boreelis)
actaeifolium - flower and fruit
Sonchus oleracéus - flower
iaienthemun cansdense - liey flower
Renunoulus ebortivas




gs
i
i
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QUTER HALISUT ISLAND - AUGUST 21
Spiranthes Ramanzoffisns - flower
-:ilt— - rllll ul ﬂm

llﬂl Tl owe:
ntu-" flower end fruit

- frui
Li-mo- seothioun - nmr and green fruit




QUTER NALIWT ISLIND (continued)

“l i g wiommn
rrieiom

Selidege uniiigeiese T

Viels smericana

Rz oy

1 spe

vm-- aptaula - frit

Prenanthes alde - flower

c

tain ssh

yrus saeriosna- oun
Ploe Ganadensis - white spruce
belsames - Jalsam fir

n—-

Acer spicatum
m.;.m

Hobenaris obtustate

Rhinsnthus cruu-ﬂnl - -nl.y in flower, some fruit.

Ribes oxyacenthoides - fruit

Thaliotrun polygamunm - flower

Dmpetiens pallide - nower

idaeus - fruit
Cakile americans - flowers but mostly fruit
Mertensis mritim - flover end fral

ea sp. = white yarrow
Streptopus emplexifoliiis - ripe fruit
Convolyulus sepiun -

Seutellaria outete < o
Lysopas virgiatous - fruis end fiower
Polypodium vulgsre

Pine - Fiowe

nl-'!nruoun-'! Bedstrow - fruit
e hlll ‘borealis - ﬂIl

tus -
M- min- (hrnlil)
folia

mlonu polygoni:
Trifoliua sp. white clover - flawer
Renunculus sbortivus - fruit




VHITE ISLANDS - AUGUST 21 (Contimued)

emericsns - liountein ash
Picea canadensis
Ables balsemes

Acer sploatun
Runex scetosells = fruit

Oxalis sp.
Solidago uniligulste ? - flower
Vioia americsna - flower

Lithothamnion polymorphus - B,
Corallina officionslis -

«I.~ Common

outer islands and drifting
everywher

Porphyra -

Eetermarpha xnonmu- ;.12 less exposed pools
Cersmiua rul o Io = 'a

Leathesta difforats - 5.1.

Leminaris longioruris - BeTs = Mooy - Wal. Comon
..-unn. disitats - 2.1,

mn

rustods 77 B.I.
filua - CuCe - We I, ond common st sll points
Alaris sp. B..

18

at timel
Bpecimens of plants have been preseed snd the ses-weeds
preserved for ohecking of the species.




IONAL PLANTS FROM THE MAINLAND

1, The species slready 1isted from the islends were comwon
In edaition the following were Tiated. e

Tiet Sass 20 PoesentSe be cumpsonsasive

s

Polypodiua (1slend slso)
18 les

Pteris a
Aspidiun Thelypteris

spinulosun

Onocles sensibilis

Osmunde Clsytonians
( elso listed from B.I.)

FLOWERING PLANTS

Xyris nontens - Aug. 26 - flower.
Ryperioun eilipyioen o ot = Faamer
boresle - “1 .

virg:
Utrioulsria wu-n- -
Anternedies

Solidsge "-m.:- mx- I‘ >

n-nr
::Olh Dor-n- hl, IO - ﬂm

e 19
jentha cona n‘.‘mn Brot Au.
1llh-llh terrestris = Auge 7 =
Sisyr! lus sugustifoliuam - Jlll 16 - ﬂm

~ Auge 22 - flowers
otentilla Sridentate - Aug. 27 < Vst

P Eoum Secun
Epilobiua urn Ju.y 24 - flower - August ls ‘secds 1n wind
Pe: i-tl All 1’




PLANTS FROM THE MAINLAYD (Contimued)

Selicornis - West Eoun Seoun - Aug. 27.
Bupatoriua perfoltatua - Aug. 18 - flover
e Toaathiun | fruit Aug. 26
Senecio sureus - Regwort - not yet very conspioucus.
end fruit - ll‘- 26,
ubus ohazaeaorus - Aug. 20 = ripe fruit. Hest
Pontederia cordets - ll.. 26 - —' flowers sre passed.
Grepholiun uliginosus - Augs 12 = ”



MOTES ON THE FAUNA AND FLORA OF MOSER RIVER

Add the 't of 1939)

The following species of enimsls and plants collected at Moser
River and vicinity - 1939 - have been ldentified by suthorities as
1isted below:

THE MARINE PAUNA
DORIFERA - identified by Dre M. W. de Lesubenfels, 400 South Donnie Aves
Pasadena, Californis. 1

Eslishentris pentees Pedlas - Mhite Islanta; due. 21
Septe
vy, wly il

Hsliclona arbuscula = (m-bu A mnu desoribed . Verrill,

1873,
by 22n,
opt. 1
Roeky N‘m" »
= Identified by Co Depertment of ZCOW
B = e rersisy of RHLV /b Golumbie; Yemevuver, Oumetar ™’

Obelie srticulats (A. Agessis) - xunnn lt; X ’.“ i e
» Aug.

Obelis geniculate (Linne) = Outer Halibut Id., Aug. 21
White Islend, Auge 21

Sampenuisris flexioss (Hinoks) - Bird Islend, July 30
Fel 1but llhm Auge 13
Sertulsrie pumils (Linn.) - mnnn !-1. :uy’n

mnn nd , Aug, 13
White Islanc, Aug. 2.  Common
everywhere

 Depertment of Zooloay,

B + Smmeitind b Do Ruymens O, omn
Ohio University, Colusbus,

Hippothos hyalins (L) - Dredging off Net Point, Aug 21
uivehell Dey, Tuly 18

White Islend, Al 2
mg m.:.f Ha ‘-' Iﬂlm. I'-S 2
(i e o L (g



rozo8 _feon 4

Cribriline punotate (Hassell) - !Jruds- of £ Net Point, Aug. 21
Dredge, Kisutesu Bey, Sept. 17
9 (845, Sel9).
Cribriline enmulets (Febr.) - Dredge urr ot Polnt , Aug. 21
4 Dredge, atesu Bay, :uyt. 19 (:
Cellopors eraticuls (alder)’- Dredge of F Nt Totat) Aue
Torpey Island, Sept. \
Cellopors surita (Mineks) = Dredge off Net »m. Auge 21
Tor pey m. .14

3
Lichenophare verrusaris (Febvr.) - erFet Ly T e

u. Nicustesu Bey, g ;)x
00! ri (Osburn) - Dredge off Net Point, Aug. 21
. Mitehell Bay, July 18
nay ' July P
Torpey Inleid, Sept.
» Vicumtesu !v. Septs 17 -u 19 (:{,’

Dustrells hispide (Fedr.) - Bird Islend, July 3
to Ifsal, Augy 81 .2l
bt i'ﬂ)

ris peschii (Busk) - Dr«n. iteau Bay
£"Teidy = Dredes, Nioustem Befy £op
SRR R T T

fote - %%F" or-n-# (?unr) elso dredged from Nioumtesu
Ple .

POLYCHAETA = n:xfhn by un !:nh Berkeley, Pscific Biologicel
ation, N

Nereis virens (Sers) = nun River ‘stuary, July 15
tohell Day, July h
Nereis pelsgics linné- Tore Taial, Satts
Dreage ofr Neb roint , Au 2
Hermethoe imbricats Linné - g % Terpey ZuaNt
Hicuntems Boy, ’!.pl- :‘v 2.3,
Sept. 3!

nnln ur”nm{n, Au 21
o

Lepia 8

1:81rd To. 0
X a' % e ToJuly3
itountesn fey» Septe 19 (8.2

gm0
olus -
”n‘:‘n "l:'i g l‘
of
8 spirillua Linné - Torpey Ialend te 14
sxtzenbte sptritien et - Sorpeieie, S

esu Bay , Sept. l;
Dredge, Vet Point, Aug. 21




-

POLYCHAETA (Contimued)
Spirorbie mn-:un- unu' - (l- qulr-wun sm-
Nicuntesu

1
s Verrill)
tesu Bay, Sept. 19 (S. 2§

Curator of Mollusks,
eun of Comparative Zoology, farvard University, o..nu..

ineur:
mmnm mermores Febr. - Dredge, Viouatesu Bay, s-ptz 17

Lepidochiton ruber Limné - nu u
Lepidochiton slbe Linne - - RiAe Tadonds, 'augs

Teleo,
directus c.nr-ﬂ = Ceup Cove, July 31 b
0 n Conred = Dre
Dredge, 8y

esu
nericerdis boreslis novenglise - Lredge, Nieuatesu

Asturte ellipt: Browa,
%ﬁ: - Dredge, Nicustesu Say, Sept. 17 (3:18)
ler - Dredge, Nioumtesu Bey, Sept. 19, (8. 20,
White idlands, Auge 2 i
Torpey Island, Sept. 14 and Bird m‘ﬂ“
Mucule delphinodonts 'igh.end Adems - Dredge, Nicumteeu hyl !'“-
tenera Say - Dredge, "i'll“ll , Septe 19 (!-!’]
T ereTee thuné - Bird. eland, w1
Thite ‘ll‘ll‘. m.

edulis L :':.::hxiux- " ay5e
Aysilus edults Linsé -
Ne Teiand, ad, dug. 2

T o
Modiolus modiolus Linné - Oomson.




MOLLUSCA (Contdnued)

Pele
’!ﬁn trivittuta Sey - Dredge off Net Pcln, 8

Dred Nioumtesu Ba t- 1" and
19" (8,18, 5.19, s.ai 5
hy M

o]
Lacuns vinote Honts Dredge off Nt Potat, ::':.'21
.!uo'r;:“ga' A
leovigats Lime - iredge oft Mot Toint, hugs 2

S Riedun; Mloumtoos By op and 19
loe1B; saz2s 829)
where in

vio

pularia cc-mny - mom Hicunmtesu 3ay, o rv
c la uteau Bay, S

quntosm Bevy e 15

~ Mitoheld lqy. n‘y 18
Vhite Islend, Auge 21
ere

end , Sept. 14
Buccinun undatus Linne - n-um nlu uge 21
Littorina littores Linne - nu-d

Littorins obtussts Linne = nra Island
oo o e Miseel Bn{ 18
8, Aug. 13 snd 21

Thite
Littorina sexatilis Olivi - lmn-u .:: Tuly i
e, Av. 13 end 21

'ﬂ!ﬂ% xmuﬂoa by Dre W. O. v-n Neme; Depertment of Livizg

rtebrates, Americun Museun of Natural History, New
Fagiten
Idothes phosphores Marger Tslend, Seps. W
ReiL 1 oy, July A 18
nd, duge 21
. mau y 30
x-ma. !oph

Hiouakosn Bey’ (dredze), Septe 17
Jeers na (rnnu--) - loser River estusry, Ju:
!sh‘ﬂ- ) = Dredge, Nioumtesu Bay, Sept. 19
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ARTHROPODA (Contimued)
EYCHOOGNIIG -~ Identified by e, V. d. Yam . Americon Museun
S listory, New York C
M (stroem) = vmn m.nn “sug. 21

umnnu Pro: Tattersell, tuent
LIBLACE - niversity 06 College, Newport

ot gology CARDIFF.
lysis s lgll. th = Mitohell Bay, ¢
Torpey Island, Septe 1
CRUSTAGEA - Identified by Dr. J. C. Arastrone, American Museus of
Netural n-:u York Citys
Ellis nder = White Islend , Augs 21
Quter Halibut Islend, Atgs 21
5 n m-un. Nicumtesu Bay, scp 19 (s.22)
5 Dredes, Sept, iv
Sept. 0 ane s.22)

Torpey. .an« Sept.

Mitohel) Bay, July 18

Bird Islend, 30

Dredge, Olll.r 1-‘ 1&.. Alg ZX

Dredge, Nicumt
* (805, -.rv a9
Amphithos rubrisste (omtem) - Bird ‘x:a:u July' 30
) Augs

4
orf Net
Jesss pulchells Leach = m.mn Islend , Auga 21
Islend , 'Septe 14
rats Sey = m--na-. Niouateou Bay, Sept. 19
joorne « Dredge, Nicumtesu Bay, Sept

Corophium bomelli (M. Edws.) - Dredge,

Aeginine longicorais (Kroyer) - Dredge,
Csprells linearis (Limn.) - Dredge, Nicumtesu Bay, Sept. (:, -
Spirontoeeris groenlendice (Feb.) - Dredge, Outer Halibut
Niowstesu Buy, Septe 1’ "‘h.l)
Spirontocsris gaimerdii (M. Fdws.] - Mitohell may, m{
Dredge off Nes soint, Ause FL
off Halibut Id. A

Dredge, Nicumtesu St
15017 ana 2357



-be

m (Continued) .
rage septemspinosus (Sey) = un-nu n-y. July 18
) Net rolnt, Au

nnm, mouum Bey, s-yt. l, (s.
Pegurus sesdiemus Senedict - Dredge Nicumtesu Day, Sept. 17 and.
19" (8.5 sna 8.22)
B e e ee, Wioumtems Bays Sopts 15" (0123, :4,823
Qaiser frrovetus Say - Mitshell Bav, July 1 18
orper 1o3ani

. 21
Septs 17 et ¥
s 5417 and 5.1

BCHTNODEIATA, ~ Identified by Dr. H, L. Clexkc, Sseme of Comparative
Zoology s rd College, Combridge, Messachusetts.

Asteriss vlgeris Verrill - Mitenll Bey, July 18
land, ' July
Dredge off Heb Totat, Aug.
Dredge, off quter munn: Tas dug. 21

lhn‘ Septe
Niounbou” Bay s Sl HAL

Henrieis sanguinolenta (0. Fa nnnn) o ire Islazd ,
Torpey I » Sept. 14
Ophiopholis sculeats (Linneeus) - nm.v ot Het Point, Aug. 21
Torpey Islend, Sept. 14

Strongylocentrotus drobachi

)
Helibut Islend, Aug. 21
Comion everywhe re.

IUNICATA - nuun-l Sy 55 ¥: 0. Ven Neme, Aneri
istory , New York City.
sla;

Aseidis oslloss Stimpson - White I
Torpey Aend, 55
0. rine Alder and Feneo r-rm?mu, Septs 14
(Verrill) = Dredge of £ Net Point, Aug.2




PISOES - Iden$ified by Dr. Cerl Hubbs, University of Michigs:
n:' - 3‘:‘:--»::23-1":»:
Tatved fates hetondd s

syoxosephalus seneus, lidehell
=' Tredge -rt"'nh’::'m. e 21
Liperis stlentiens ?  Torpey Inlmd,

Miorogas tmced  Mitehell Say, July 18

Teutogolebrus stspereus v
Clupea harengus ittt e 'ng‘l'l
Peeudopleuronectes wiericsnus Mitohell Rey, July 18
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Plants from Moser River and vieinity (Helifsx Co., Y.5.) iden= 3
t1fied by Prof. T M. C. Taylor, Department of Notany, University |
of Toronto, Toronto, Cansda. i

PTERID

m virginienunm 1., Onoelea sensibilis
T lgere " Aspiaiun Sholypreris
O-u‘l regelis . inulosun

oinnamonee 4 1stetun
Cleytonis L. . ol intoniemmn
Phegopteris polypodiodes
PERUATOPHYTA
R e et
Le T Convolvulus “epium L.

DROSERAC!
%aumu Le Momlﬂﬂolh L.
CEAE C]
e b rora welt. R ntemn Lo

B RAE ERICAUSAE
R v te Fern. “iretostaphylos Uve-ursi
5
Chiogenes hispidula
% loneses uniflore (L.)
meritime (L) ©.T. Orey donotrops unifiors (L.) |
Vaceiniua meeroearpon
KNOPODIACRAR . pennsylvani

18 L., var. mestate (L) Gray
Chenopodiua eltua L.
trachycoulon

(
var, movi
W (1) 5005, (Beritny) Ferar
amophile breviligulate

a5 1 (Bigels) Hook. IRIDACEAE

B 4 R s 2., vers
coupoa: cansdensis Fosks
"‘nl& Millefoliun L.

acuninatus HMichxe

ster JUNCAFAR
r SeHeEr b fontus Lo

etest :ru- Saoriyie o

Petesites v & Greene

Prenenthes e %

“xe“‘ I])) 1s : lh.i' 7-'
guhtl (B6.) porter Shutaliaris .,nonmuﬁ

sDﬂBhﬂA I"Enl | |



The ¥lors (Contimued)
‘Lvﬂ-m. :um.
ver (Ser,) T

% boreslis lul.l I-f.
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NTEs Additions) colleotions end dredgings were made after sube
4itting the report of August 30, 1939. On September 14, 1939 Dr.
*L colleeted from Torpey Island et low tide. On September 17
-0 éredgings were mde from the "Zoarces" in Nicumtesu 3ay, s
ek below

4 ~|Nicumtesu Bey, 2:05 pm. Sept. 17, 1939, Depth 10-12 m.
. 17 |Nicuatesu Bay, 1146 pm. Sept. 17, 1939, Depth 10-12 me
ﬁtq“» Hisunton Bay, Septe 19, 1939, Rooky boston, Drodge ceme up

¥ e l“l:;nn“:'q. Septe “i 1’): m bottam, Bottom very

Ii-tm Bey, Sept. 19, 1939, Rocky bottom.

ioumtesu Bay, Septs 19, 1939, Fine send on bottome
icumtesu Boy, Tepte 19, 1939. Very fine sand on bottoms
icumtesu Bay, Septs 19, 1939. Very fine sand on bottou.
lountesu Doy, Septe 19, 1939, Orevel end send on bottom.
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