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The material of this report is the work 6f summer 1935
and two weeks in Februery 1936, on starfish with referemce to

oyster culture. The work wes done &t the Prince Edward Island

Biologicel Station at Ellerslie, P.E.I, under Dr. A.W.H.
Needler. Thanks ere also due to Professor A.F. Coventry,
of the University of Toronto, for meny suggestions.

The problem wes begun in the summer of 1934. On the
first summer's work a report has already been submitted,

For the most part the work of 1935 was & continuation of the
in 1934,

ons end
the report herein contained does not form a unified whole,
but is rether in the nature of an emplification, extemsion,

and im some points a revision of the previous report,




Spavning of Starfish end Bettling of Larvae.

In 1934 the attempt to determine the spawning period of

Starfish failed because work was begun too late in the season,

In 1935 the work was begun the last week in May.

In this part of the work three methods were employed.

The gonads were examined to estimste to what extent spawning

hed teken place. Plankton tows were teken to trace the

development of the larvae, and microscope slide

were

guspended 1n the water to estimate the time of the major
settling of starfish larvae, 5

The following are the data from the examination of goneds,

6 1s in this report the mpan diameter of the starfish in

centinetres.

Date.  Place

83§6/35 Martin Landry
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Date. Place Temp. 8/ Gonads Gonads Gonads
small medium large
27/5/35 Wmarf Bed 13.1% 13 1 ; 2
1 1 4
o1 1 20
4 2 7
4 6
5 1
5% £
6 4
3 : 4
i H
8 1
9 T
10 1
30/5/35 Lane shell Bed 15°C 4 3
4 2
5 2
53 ¥
€ 1 7
6t 3
7 1
8 5
9 1 2
10% 3
8@4EASE Cooper Bed w,7% 5} 1
5/6/35 6 1 1
8 1 1
5/6/85 Clande Hayes' Bed 19,5 10 X
7 1
7/6/35 Wharf Bed 3 L7 17
4 9 40 22
5 12 40 2
6 6 20 32
7 5 21 15
8 .7 6 7
9 1 3 2
12 2 ¥
11/6/35 Bar Bed 18 5 1 1
g 6 3 2
7 3 1 6
] 1 3
33 3
9 1 1 %
10 ¥
1 2
12 3 1
13 2
14 1



Date Place Temp, @ Gonads Gonads Gonads
small medium larg
21/6/35 Totten Bed 18 2 5 ]
3 27 2
4 30 "
5 36 7 3
1 27 6
. 16 7 2
8 & 2
9 5 T
10 gl
12 1
14 z
18 1

These data show that spawning was taking place during the
first week in June in Bideford River P.E.I, It is seen that
starfish as emall as 2} and 3 om. have mature gonads. As will
be seen later, these individuals are probably just one year
old,

For comparison, the gonads of starfish collected at
St. Andrews N.B. and sent to the Biological Station at P.E.I.,
by the courtesy of Dr. Leim, were examined, At St. Andrews,
two species of starfish, Asterias vulgaris and A. forbesi,
occur together neer low tide mark. It is only the former
species, however, thet is found in Melpeque Bay P.E.I.

The data are presented below,
Condition of Gonads

Starfish collected at Atlantic Biol, Ste, Wharf, St,indrews N.B,

30 Jun
T vulgaris _forbesi
large small large small large small large small
under 5 1 7
-] 1 6 3 10 10 11 4
over 10 11 3 Bl 7 4 -
July 2 July 17 Aug 16
8 vilearis forbesi  vnlgaris forbesi  vmlearis  ford
LRI R T R P W R, et e 3
ungor 8 10
5«10 5 3 4 2 19 9

2
over 10 3 ag 4 7 ‘ ) &
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These figures are not 50 definite as those for Malpeque
Bey but two observations may be made on them. The dats indicate
that A, vnlgaris spawns carlier then does A, forbesi at St.Andrews,
This is to be expected since 4, Forbesi is a more southerly form
then A, vulgaris. A. vulgeris is found in colder waters than
A. forbesi, occurring up the Labrador Cosst. A. vulgaris spawns
much earlier in Malpeque Bay than does this species at St.Andrews,
This is doubtless dve to the much earlies warming up of the
water in ¥a lpeque Bay

To follow larval development & series of plankton tows was
mede during the last part of May, all of June and the first part of
July. The significent data are given below in tabular form,

Plankton Tows 1935,

Date w No,  Place Depth Net Tervel Stage.
June § za-u Ingien Islend  Surfece 18 Gestrulae
. 4 f4, 5
H 18 Gan:ru.\u. young ptameria
ed S 18 young bipinn
s 18 "
s 5 " "
" 3517 Shipyard Point s 5 " "
Junel0 35-18 Cooper Be s 5 bl "
" B5-19 Claude Hayes'Bed S 5 ¥
Juneld 36-20 s 8 Brechiolerte
" 14 35-24 Cooper Bed 8#5, 8 yowng & olf hiptmaris
n 3Be25 M 1 s ¢ “youns bipime:
" B5-22 2004 20 £, 5 ° bipd
" 35.23 2004 s 5
Jype RiZe-B6. 00 s 5 Blyinnuia, brachiolaria
" T 35-27 2004 20 £t, 6 " i3
July 2 35-52 Cooper Bed Bottom 5 old bipinnarie

S1ides were set out to catch settling lervae if possible.

The slides were suspended vertically in racks in various parts of
Bideford River where larvae were known to occur. Some recks were
suspended at the surface and others near the bottom. The slide
were changed and examined periodicelly, In only three ca ses

were larvae obtained.
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Microscope Slides

Set out Taken up Place Position Starfish
June 20 July 3  Station Stage Low tide level 550-750 micréms
June 21 July 4 Clsude Hayes' Bed Bottom 70 "
July 4 July 8  Cooper Bed Bottom 780

Apparently the ma jor settling #opk place between June 20
and July 4,

Discussion.

The information from these three methods checks very well,
The gonads showed that the major spawning took place during the
£irst week in June. The first larvas were obtained on June 5
being fr

swinming gastrul

From this date to June 21,
progressively later larval stages appeered in the plamkton
until after July 2. Metemorphosed larvagvere obteined between
June 20 and July 4, The temperature of the water during tho
first week in June was roughly 16°C, but rising rapidly.

This temperature is in excess of the temperature at which this
species spewned at St.Andrews. The explanation is possibly that
the temperature was rising so rapidly that spawning was not
wéll under way until the temperature was much higher than the

minimum ne

ary for spewning., The larval life of the starfish
was about three weeks in the

warm weters,
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Size Co

tution of & Population, Population Density and Crowth.
Measurements of samples of Starfish population begun in 1934
were contimued. The population constitution sccording to size for
Cooper Bed on several dates and for Fred England Bed on ome date,
for comparison, is given below. @ is mean diemeter in centimetres,

Starfish Size Distribution

GCooper Bed Fred England
00t.28/34 June 27/35 July 26/35 Sevt. 21/35 Sept, 16/35
o, # No. % No, % No, % No, #
O e g =
39T %0 10 80 b Ak
6 15,5 80 11,7 69 14,6 30 6.4
93 19,2 159 23,2 68 18.5 67 12.0
76 16,6 136 20,0 90 19.0 85 15.3
61 18,6 76 111 41 5.6 86 16.4
49 101 71 104 3 7. 72 129 4
30 6.2 3 5.1 20 6,3 38 6.8 1 =
24 5.0 25 3.7 31 7.8 35 6.3 466 32,0 16 2.8
36 3.0 16 R6 20 42 m 38 4.3
13 2.7 19 2.8 16 3.4 26 4,7 8,6
S b6 10— 30 B84 &8 8.5
HERGY  b - ¥ 9 LI I8 8y 2.0
iR e R o ¥
i T RS e 2
1 o1 1 2 L] 1,1
R SRR S . B
LS “ e ]
Bara e ¢ .8 3
e e R b
T 5
e s
T a1 it 1
1
Fent ol 2
2

484 99,7 685 100.0 475 99,8 556 100.0 1455 100.1 579 100,2

§t was brought to notice in the 1934 report on this work
that the size distribution of the starfish in thig rogion was

tnimodel, Irregularities

in the distribution of larger s.
These might represent all that remained or

secondary modes or might be irregularities due to the smell rumbes
©of individuals, ef—sines.

were
noticed however,

..Itluybll'nh‘onhhﬂliwow
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for Googer Ded o Sept, 21, 1975, that only 80.9% of the sterfish
are ‘lavger than 43 centimotres in diemeter. 1485 starfish

1&35: than 43 om were messured to the Hesrest centimetre, These

two ‘sets of measurements are therefore the equivalent of measuring
& sample of 4700 specimens. The irregularities in size distributicn
had entirely disappeared. There is therefore no indication of

year olagses shown by this method of attgck.

It nay be seen that over winter the mode of the size distrib-
~ution &1d mot shift for Cooper Bed, but during the summer there
was e slight incresse. The suall growth of sterfish on Cooper Bed
1s to be associated in all probahility with the great density of
of population of stavfish, which will be mentioned later, and Kke
Telative soarcity of £ood suitable for smell starfish. It has been

" shown by Mesd that stabfish may exist for & considerable time
without any food,

The greator size of the starfish on the Fred Brgland Bed
Probably has o similer explanation. There was here a greater
ebundance of food which was'in the form of small spat planted on
the bed at the beginning of the season. This is a similar case to
Mortin Landry Bed reported in 1934. Thess cbservations are in
aceordance with the view. put forward in the Previous report, that
the 81zs Of the starfish 1s nob a measure of the age but au
indication of the availability of food,

The totel oatohes of starfish taken from the Department of
Fisheries' Beds, during the aourse of routine mepping to Femove

these Jests, wore counted. This was an attempt to cbtain am
ostinate of the sterfish population demsities. Mopping opsvations

geased on'a particular area when catohes bevame smell, The writer
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18 of the opinion thet in this process 75 or 80f of the starfish

on the eres at the time were removed.

Starfish Populstion Estimate Bideford River

Place(Bed) Date Deysifopping Number ~ Area
Totten Bed Jume 17-22 5 5158
Bar Bed June 22-24 1 1400
Shipyard Pt, Jume 24-29 23 5084
Fred Englend Sept.15-17 3 5470
Cooper i 42400

The size of the starfish on Gooper Bed and Ered England Bed

Were contrasted earlier in the Teport. In the case of Cooper Ded
the starfish were for thr NENKPEXE most part, too smell to eat

the oysters. The sterfish sre concentrated on the bed, however,
presunably attracted there by the oysters which proved to be too
large to open. Other food on the bed is apparently emough to keep
this large population alive, at least for the most part, but
insufficient to permit much growth. Under these delicately
balanced conditions, the starfish are an asset to the oyster bed,
since they keep the population of oyster competitors, such es
missels, at @ low level. From the oyster's point of view the small
sterfish is e very different animal from the large sterfish, The
small starfish is an ally but the large starfish is en enemy.
Three points are to be carefully considered however. The starfish
mist be too small to open the oysters &nd mo oysters that ere
smell enough to be opened should be planted on the bed. The
population of starfish must be so large that food is so scarce
thet apprecisble growth of the starfish cammot take place. If ke
starfish population were decreased or the food increased, either
in the form of small oysters or other food, the population of

starfish woukd be expected $o increase in the size of +ha twas—s = -



which would then be eble to open the lerge oysters. The oyster

would be

bed must not rely on the matural set of spat as th
eaten byntthe starfish, but should be & bed thet is stocked with
oysters already above the size that can be opened by the starfish. ¥mix
Under these narrow conditions it would be sn asset to oyster
culture to have a large population of small starfish on an oyster bed.
The estimation of growth rate from size (dismeter) anslyses
of & population at different times is subject to several possible
errors. The position of the peak of the curve is mot only influenced
by rate of growth of individuals of the population, but & differential
moptality would have & marked effec. There is no certainty that
the populstion af ome place is constent. Indeed, as will be shown,
there 1s & definite seasonal mass movement of starfish. It is not
necesserily to be expected thet the mumber of sterfish from each
size class, leaving a definite ares at one time, will be proportional
to the mumber of starfish in the size class.
In an attempt to obtain a better measure of growth, starfish

s as food, and

were placed in ceges with an abundance of mu
sunk neer the bottom of the river under the station stage. Ona

tray was left floating for comparison
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The diemeters of starfish are given below in centimetres,

Tray I Tray 11 Tray IIT

Floating near Stag:

verage

Sunk
Sept.4 Sept.26 Oota22 sayt o sapt 26 Oct.l2 Sept.4 Sept,26 Oct,l2
546 642 4,6 4.8 5

=
4.8 e
4,9 4.0 4.6
5,9 40 5.3
6. 41 5.3
6.9 41 5.6
7.0 46 5.6
7.0 &Y 5.0
7,1 4.8 5.6
2 4.5 6.2
6,24 4,17 5,29 1

Tray IV, sunk Tray V, sunk
Sept.4 Sept,26 Oct,12/35 Feb,10/36 Sept.4 Sept.26 Oct.12/35 Feb,10/36

7.0 8,2 8.3 8.4

Y 7.5 8.5 all dead
7.4 8.0 9.5 vk

7.4 7.6 9.2 9.4 snothered
7.5 9.0 10.0 9.4

7.6 9.2 10.0 10,0

7.9 9.2 10.2 10.2

8.0 9.1 10.4 1.

8.2 9.0 10.4 1.0

8.2 8.5 0.5 1.6

7,63  8.58 9,711 10.00

The dismeter of the starfish wes messured while the
starfish was extended and walking across the bottom of the pan,
It was observed that great care must be teken to be sure that

the starfish is in the same state for successive measurements

as they can change their diemeter considerably (about 1 om in

the case of large ) LAt the of BXEN exp!
each starfish was measured and notes made of the individual

colour cheracterictios, The cages used were shallow boxes with

sereen bottoms, Thus the sterfish were in darkness during the

experiment. At the time of the second measurement not all the
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starfish could be recognized by comperison with notes regarding
colour end size, By the third measurement very few individuals
could be recognized as such. The bright colours of all specimens
tended to become dull and dark blueish or greenish greys or browns.

The figures obtained for the growth in the ebdve table

show that with sufficient food, growth mey be rapid, This evidence
is in egreement with the hypothesis thet Fred England Bed starfish
were large on account of better food supply mentioned earlier in
this report. It should perhaps be mentioned here that an earlier
experiment was attempted between July 6 and August 17, All the
trays were floating. In this case all but a few of the starfish
dled and tNese showed no growth, At the time the writer was of the
opinion that the continual motion of the floating boxes was the
source of the trouble. However, tray I in the ebove experiment was
one of these same trays. The only difference that the writer could

between the earlier experiments and the later was the date of

the experiment. In & report on Starfish and Oysters, A.W.H.Needler
reports that his trapping experiments were not very successful
during the middle of the summer. Thus there is some evidence,

though far from conclusive, that during the warmest part of the

summer the starfish are not so active as during the Spring and
Fall, A certain amount of evidence that may be interpreted as
pointing in this direction may be found later in this report
under the discussion of mass movements, Feeding experiments were
tried on the sterfish in Tray IV in February 1936, This tray

was suspended near the bottom under the ice. The temperature

was below 0°C
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Feb, 10, 1936, 5,00 P.. 60 spat from 2 to 4} om in diemeter
laced in tray with 10 starfish.

Feb, 12, 1986, 12,00 noon, Ko spat opened but sterfish clinging
to them,

Feb. 26, 1936, 10,30 A.M, No spat opened, ALl spat and starfish
present and apperently healthy,

Thus 1t appears that the starfish are almost inactive under the ice,
In an attempt to estimate the sge of the starfish, specimens

of various sizes from various localities were dried, It was

hoped that the grinding down of the ossicles to thin sections

wpuld reveal under the some a1 in
of different regions, which might be interpreted as anmal rings.

For rison of Strongyl and

also dried. Moore has shown the pre.

nce of annual rings

of pigment in the plates of Eohimus (1935). The writer found

similar rings in the plates of and Strongyl

‘but the ossicles of the starfish showed no difference in pigmentation
or visible structure. The starfish ossicles contained no pigment.

The oculer ossicle was tried first since it is as old as the
starfish. Apical ossicles were also tried, Ambulacral ossicles
are of diminishing age as the tip of the arm is approached,

All cases gave negative results. Further work on this material

will be done.
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Distribution, Mass end 2s & Factor limiting

Distribution and affecting Nass

The following table is a summery of observations on the abundance
and distribution of starfish at selected stations in Malpeque Bay.
The time of mopping was in sll cases ten mimutes. Map position
refers to the place as indicated on the mpp published by the

Department of Fisheries for the plotting of oyster leases,

Date Flace Map Position ZBottom No. of Diam, in em,
Sterfish of Mode

T e i 192-E Oyster Bed 685 23

" s Bed 218-0 . - 3

- Imilu.n Island  188-U Mud 71 23

" Bird Island 190-R Sana. 145

" Hog Islend 174-4 Rock 12 4

L4 Low Bolnt 178-K Sand 291 3%

" Bay  144-0 Mud. 11 ¥
28/6/35 Curtain Tslena 106- Shell 478 4

¥ 49-U X3 107 4

" w 120-Q sand 68 7
- Ram Islend Shell 21 8%
" Princeton 144-0 ud s 7

Although mud bottom supports & very small starfish population,
the starfish on this type df bottom are large, relatively. Probably
the differenve in density of population merely indicates a difference
in food abundahce. On & mud bottom the food is probably quite
scapce and the starfish are few, but those few apparently find
enough food to grow to a relatively large size. The great
concentration on oyster beds may indicate that starfish move to
these areas by sense of smell. Further evidence favouring this
possibility is given below,

liore observations were made on starfish in the "Rivers" near
the Biologica} Station then elsewhere, Paugh's Creek is an arm
of Bideford River used extemsively by the Biological Station for

collecting Spat. Along then shore of this creek in the summer of
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1935 there were two small areas where one yeer okd spst were set
out, These areas are refferd to in this report as Upper and
Lower Peugh's shell beds. There wes & similer area on Smelt Creek,
200
(also sn srm of the Bideford River) about £€ yards up stream from
the Biologicsl Station, neer the warehouse, end & fourth eres
abotit 300 yards downstream from the Station near the lane, called
in this report ,Werehouse Shell Bed, and Lene Shell Bed.
Starfish observed were removed at the time unless otherwise stated.
A Observations at Paugh's Shell Beds,

31/5/35. No starfish observed.
13/6/35.  Lower Shell Be

£ the east of bed at 25 yerds 19 starfish

bed
Between nppor end lower beds

upger b
16/6/35 0n veds

0 yerds downstream

emperature 26°C

20/8/35 uommu 25 yards off lower bed
One was 1935 set

v GoaHR

B. Warehouse Shell Bed

8045485 On bed 3
27/7/35 0
16/8/35 " " 0

C. Lene Shell Bed.

ved and 20 .peesm-ns pluad 20 feet
rRvETIE 12,00 nq
31/5/35 12 noon, On bed 1B
s than 9 feet from bed 3 X
20 atarzish placed 20 feet oot of Ved.
2/6/35 300 2, n bed 39~
ithin 48 feet of bed 4
o{fshate 10 feet of bed
within 40 feet east of bed 80
4.00 P.i. 25 starfish placed 40 feet west of bed

30/5/35 On i bed 40 starfish
o

5

all ather sterfish removed
4/6/35 4,00 .M, .on beﬂ, aanral. could not be counted

on account o:
6/6/35 ll.r Fordes Temoved 08 starfish from the Bod and
m within & few feet of the bed.

o
10/6/35 ur. e ban. amored ALL diie-scaroidi (number?)
om the bed end vicinity
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18/6/35 ur, Forbes removed 132 sterfish from the Bed and vicinity
16/6/35 168 starfish removed from Bed,
those not on bed not removed.,
19/6/35 151 sterfish removed from Sed
» within 30 feet east

15 " " "
ip X " L. 12 teet Sttshore
24/6/85 30 N " Bed.Not all as water was muddy
28/6/35 25 L " " rW W N
" " "

T SRR R
4/7/35 u on Boﬂ, none within 20 feet.
15/7/35 27 on Be

few scabtered eastward
16/8/35 Many on Bed
several near bed
2 dead, temperature 24,5°C,
Btarfish were not removed

17/8/35 Outer & sq.. yas. a: Bed 165 alive 6 dead
Shoreward part d o7 " 3 "
Within 50 feet wen e 8 ¥
. " east 6 " 5 "
Temperature 27°C.

3078755
1oe within % feet east
-poraturo zn b°c All removed
3/9/85 On Bed 224
Temperature 19,5

Cleude Williams' Creek,

Cleude Williams' Creek is a small creck emptying into Bideford
River, The creek is protected by & sand bar across its narrow mouth,
At no time were large gtarfish found here but the physical conditions
are admirable for raising of small oysters. However, on Sept, 13

& tow was made here with a No. O net, This tow must have scraped

the bottom since several small sterfish about 1} cm were brought up.
The next day some baskets of spat were lifted that had been resting

on the bottom for about two weeks, The

baskets also conteined
some of these small starfish, On Oct, 11, 34 small starfish were
obtained from this place by using two mops on the end of a pole,
The mode was 2,2 om, and the largest 2,9 cm. in diemeter.

These are certainly all starfish of 1935 set,
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E. Upper Paugh's and Smelt Creeks
20/6/85, Small Starfish were obtained from these two places,
K11 specimens were between 7 and 14 mm. in diemeter,
Winter Observations on Distribution.

Stations were selected and examined in the Pall and examined
again in February, through holes mede in the ice. The data obtained
were as follows. In ull cases the starfish in this part of the
work were obtained with two mops on the end of & pole.

Mud Digger Point Bed. Depth 4 feet.

9/ 10/85,. Starfish present. O 5%, 6, 6, 6, 6%, 64, 7, 7, 74,

8, 8, 8%, 9, %, 9, 10,10, 10, 10, 11.
3/2/36, 10 AM, Ice 2 feet thick., Salinity, surface 4,3%o,
bottom, £9,8%0. Fo starfish found,

7/2/36 2,25 B.M. Low tide. Salinity, bottom 29.5%0,

Two starfish, @ 5, 5f.
50 yards south, 10° west.
2.35 P.u. Low tide, Bottom salinity 29.8s0
83,5,5,6,.6,7 7,10,

11% f£% deep, Ice 2 feet thick,

8 starfish present.
Totten bed.

9/10/35 No starfish found,
4/2/36  No startish found,
Pulpit Bed.
9/10/35 Starfisn found.

7, 8, 8, 8, 8, 8%, 8%, 9, 9, 10,

@ 2%, 4, 41, 4, 5%, 51, of, ¢, i,

4/2/%6  Starfish fownd @ 8, 2%, 6%, 7, 7, 9k,
Whart Bed
9/10/35  No starfish found.
4/2/%6  Sterfish found @ 3}. 3%, 3%, 4, 5, 5, 7, 8%, 9.
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cut down to & low density every, or nearly every summer, s will
be shown later for the summer 1985, If, however, food is near,
the sterfish will move towards it. This fact is well known by

lobster fishermen end has also been observed at the Lane Shell Bed
and in Clsude Williems' Creek on Sept. 14 when small starfish
clustered on a basket of spat., The spread of starfish upstream

does not continue uniformly throughout the summer. From the
observations on Land Shell Bed it would appear that the mobement

wes st & maximun about the middle of June, By the end of July,

the upstream movement had apparently practically stopped. The

writer feels confident that the reason for the diminished upstream
~.movement is temperature, which at this time was well above 20° at

G place under consideration.

On August 17 & temperature of 27°C was measured on the Lene
Shell Bed, and several starfish were found dead, This would seem
to indicate a very high mortality, since dead starfish are complete~
81y removed in & few hours by scavengers. On this date about 200
starfish were removed from the bed, but no starfish had been
removed for more than one month previous, At the height of the
movement in the Bpring, about 60 starfish a day could be removed
from the area. On Sept. 23, 224 starfish were removed from the area,
These hed come since Aug. 30. At this time the temperature was
down to about 20°C. .

The mortality of starfish in warm water (above 250C) is
completely in accord with the themmostat experiments reported upon
in 1984, In these experiments it was shown that in the laboratory
under the conditions of the experiments, the starfish would not
live in water above 25°C, but it was also shown that very small

sterfish, in the thermostat experiments, were much more resist ant
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Claud Williems' Creek, Depth 4 feet.
11/9/25 Sterfish found, @ 1.6, 1.6, 1.7, 1.7, 1.7, 1.8, 1.8
1.8, 1.9, 1.9, 1.9, 2,0, 2.0, 2.0, 2,0, 2.0, 2,1, 2.1,
24, 241, Baly 848, 8.8, 2.2, B2, B:8, 2.2, £.3; 8.4y
2.4, Biby B4, 8.6y R4, B9y
4/2/36  Depth 4 feet, ice 18 inches. Bottom salinity 24.3%o.
sterfish found, 8 2.6, 2.6, 2.7, 3.0 3.0
GCooper Bed.
12/9/35 Sterfish found, # 3, 3%, 2%, 5, 6%, 6%, o1, 9%, 104,
§/2/36  Depth 9 feet, ice 2 feet. Sottom salinity 30,50,
sterfish found @ 2%, 24, 24, 2%, 2%, °%, %%, o%, S5i.
8/2/36  Shallow part of the Bed. Depth 5 feet, ice 2 feet.
Starfish found 0 2, 2%, 3, 3%, 3%, 4§ 4, 4, 4, 5, 5,7, Th.
Lane Shell Bed.
11/2/36 (a) Near shore, depth 3} feet, ice 2 feet,
Botton salinity 25.9%0, Starfish not found,
(b) 30 yards off shore from (a) Depth 15 feet, ice 1} feet.
Mud bottom., 14 starfish found,
12/2/36 (e) Half way between (a) and (b)
Depth 8 feet, 5 starfish found,
Discussion,
The repeated observations of Lane Shell Bed show that there is a
movement of sterfish upstream in the Spring. That starfish will
move directly towards oysters has been shown for a distdnce of at
least 20 feet, The writer does nmot thimk that the movement grom
great distances is directly towards oysters or other food, but
that the population movements are more in the nsture of diffusion
from regions of greater sta¥fish pophlation density, As a result
1t appeers ghat starfish are migrating up towards the head of the
inlets in the Spring. The upstresm population is quite possibly
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This has also been confirmed by field observations, Small sterfish

were found in Claude Williams' Creek and in Upy

r Paugh's end

Smelt Creeks. It now appears that the large starfish are not found
here because the temperature conditions in the summer are t00
rigorous. The writer has no observational evidence, & yet, that
the starfish may move toward deep water when the shallow water
‘becomes too warm., O'Donoghue, however, presents some evidence

to support this view,

The winter distribution of starfish was somewhat differemt
from that in the summer, The starfish population density on
shallow areas wes lower than in deeper water. Near the shore the
starfish could not be found. The writer is of the opinion that
this difference will be accentuated by the fresh water at the
Sprimg thaw. These conditions would leave the upstream and shallow
areas comparatively free from starfish. The evidence on this
point is incomplete, but that on hand all points in the same
direction, The pioture at present is, therefore, that during
the winter under the ice, and in the summer when the temperature
is high, the starfish population on shallow water areas and
upstrean is reduced, but in the Spring and Fall the movements

of the starfish tend to increase the population on these areas,
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Parasites.

During the examination of starfish gonads to estimate
spewning time, several ovaries were observed that contained an
astomate Holotrichidan parasite, Only the ovaries, as a rule,
were examined under the microscope, since it was comparatively
easy to determine whether or not the eggs were ready to be shed,
but & similer observation on sperms in & testes masceration would

be considerably more troublesome, On June 11, 1935, 17 females

from Bar Bed were examined. The ovaries of four of these were
infested by the protozosn. Individuals infested appeared to be
healthy,
C8pede described an astomate Holotrichidan from the tesths

of Asterias rubens, which he named Orchitophyra stellarum. Of
over 6000 specimens examined only 3 males were found to be infested,
On this basis he remsrked that this parasite is very rare and
15 confined to the males, this latter view beink put forward also
in the gemeric name. Other observations of Cépéde were that this
Pprotozoan causes castration of the male, and thet although
parasitic only in starfish gonad, and not found free living, this
protozoan does mot die, nor is it injured by being placed
directly in sea water,

From the writer's observations, he thinks that the protozoan
found in the overies of Asteriss vulgaris is identicel with
Orchitophyra stellarum Cipdde, During the summer of 1934 some

starfish egss were fertilized in the laboratory and ome of the

females used happenmed to be infested with Orchitophyra, After a we
the culture was discarded and at this time the protozos were quite

The writer differs from Cépéde, however, with regard to a.;“".'
specificity and abundance of the parasite. It remains to be estimated

50 -uhat axtant SHise. sarasitan mav SaslEET M arwednTt dunn cbo s s
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