


22894
For. T

BIOLOGICAL BOARD
OF CANADA

MANUSCRIPT REPORTS OF THE BIOLOGICAL STATIONS

No. a1

Title




'BIOLOGICAL BOARD OF CANADA
Mamsoript Reports of the Biological Stations
No. 81
Diatome-dn Attempt to Dotemiine Thelr Fate.
L3
Helde Z, @right.
1926=27.

The work, reported below, wms bogm at the Atlantic Biologieal
Station, St. Andrevs, N. B., under the direction of Dr. A.G. Hunts-
men, during the swmer of 1926, and was contimued during the fall
and winter months of 1926-27, in the Department of Zoology, at the
University of Western Ontaric.

There is no doubt but that diatoms are the most important pel-
agic plants. It has long boon asswied that thay are the basis of
all higher 1ife in the sea,—that the diatoms are caten by the Gope-
Pods and other gmall animals, which in turn are devoured by the
Jellyfish, true fish and some of the higher vertebrates. But more
rocently, the first part of the asswmption has boon quostioned, and
ahallenged. Previous workers have exanined the stomach contemts of
these small animals, found the diatoms, snd have dram immediate
conclusions as to their food. But later scientists have said that
these animals may ingest everything that comes in their way—includ-
ing the dlatoms—but they may not receive any real food value from



thea. And since the diatoms have hard shells, they oould surely mot
e digested. So the problem arises, 1f the diatoms are not eaten,
what happons to them? Do they die and then beoome deposited or dis-
s0lved into the water, or how can they bo accounted for? What is
their fate?

It has boon kuown for some time that the diatoms vary greatly
in musber throughout the year: they have their maxine and minims.
1f, then, the diatoms were eaten, it would seen logical that there
should be some correlation between these maxima and minims, and those
of the sninals by which they were devoured. Sinde tho copepods are by
far the most common of the pelaglc aninals, an attempt was made 0
correlate their variations in mumber with those of the distoms. This
1s shown by means of & graph. One line demotes the mumber of 0Ope-
pods taken, from August 1925 wntil June 1926, as detemnined by ver-
tieal hauls with G nmet, at Prince Station 6. The other line gives
the mumber of dlatous taken with 18 met, at the same station, through-
out the same period of time. The latter wers only roughly cownted
by measuring with a ruler the height of the groen material in the
tow Jar. It will be seen from the graph that the copepod maxims
soems to follow the diaton maxina, in one case, at least. In June,
as the copepod urve goes up, the diatom curve comes down, which is
what 1s to be expected, if the diatoms are eaten by the copopods.

he vertical distribution of copepods and diatoms during the
day and night was also worked out. 5 tows were taken at Princo

Station 492, at depths of, 0,5,10,15,20 meters, at different times




of day and night, on July 22, 1926, and the mumber of copepods were
counted in cach tow. Diatom tows 18 were taken at the same time,
and the nusber of diatoms, counted. WVater samples were also taken
along with the tows to see If there were anything else in the water
that the copapods might utilise s food. A definite amount of each
water sample was centrifuged and all the organisss in 1t, counted.
In any of the samples, the organisms consisted chiefly of diatoms,
with a fow unicellular algns or flagellates. (seo tablo no. 2) The
following table (no.1) shows the musber of diatoms per cuble cen-

timeter of water sample, the total nusber of diatoms in the tow, as
moasured by the counting cell, and the musber of copepods in the

tow, at each depth, during the different periods of the day.

In the two cases Whore the Tecords are camploto for the var-
lous depths, the maximm muber of copepods seems o be Just below
the maximm mmber of diatons,—taking the count of diatems from
the centrifuged samples, Which would seem to be more reliable.
This result agrecs with that of Gren.

he nethod eployed in centrifuging the water was as follows:
an ordinary drift bottle was filled with sea water from the re-
quired depth. After shaxing thoroughly, 15 ces. of the liquid were
centrifuged for 10 mimites. With a pipette 15 cos. of the super-
natant 1iquid were drawn off carefully, and the remaining 2 0os.
were exanined. At different times, the water taken Off was Gemtri-
fuged for a second 5 mimutes, and the lowest 2 cos, examined, but
nothing further was found. Reamination was by means of low power on



the mieroscops, with the aid of high power for the details of small
particles. Pive samples, cach containing .04 00s., Wore examined
Gach tine fro the 2 eos. portion.

The following table (no.2) gives the mumber and varisty of or-
ganisms found in the centrifuged water.
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Tunber of Distoms per 0o. of Sea Water as estimated from centrifuged

water samplos.

fSotal }O. of Diatoms
per co. of sea water m

Other Orgenisms Present:
Protosoa 5
Fungus £ilanents
Alge 25
Tintinnids 35
Spores mass
Poridinians 20
Disteprunus
Podon 5
Crustasean

larvas
Total = 90+

8 &8 85

100

5% o 3B

178

20 = 5,54




fable No. 2 (eontimed)
10,41 A to 12.19 P,

Diaton Ho. por 09, of sea water.
Dopth inmeters- O _21/2 5 10 15 20 P
Chaetooeros 25 20 365 200
leptocylindricus 36 185 175 150
Cosoinodisous 15 10 10
Pleurosiga. 5 5
Paralia

Navicula

Holosira 50

Gossoneis 5 5
Total No. of

Other Orgnnisms Progont:

Pungus filments 5 5 nass
Aigee 10 s 8 2
2intinnids (SO

spores 5 mass %
Peridinians 5 20 8B
Distephamus 5
Bivalve larvae 5
Total = 55 60+ 150  ov



Table No. 2 (contimed)
7.53 to 8,38 Pl

Diston Ho. per 00, Of geo water.
Depth in meters~ o 212 5 10 15 20 28
Chastoceros 30 L 80
leptoaylindricas 265 S0 595 28 s 2
Cosoinodiscus 5 o 50 20
Plourosigm 15 6
Paralis %0 10
Havicula 5
Gooconets 5
fotal No. of

- 265 40 5 46 us 160 %0
Qther Gxg nlsnw Tegent:
‘Protosoa. 10 5 10
Pungus filments, mass mmss
Algae 5 10 % 0 & 50
Tintinnids 35 15 15 5
spores 20 mass o
Poridinians 15 £ 10 10 5 10
Crustacean larvae 10
Bivalve larvas 5 20
Gopepod larvae 5
Total = 5 L 25 125 36 185+

o
ote-(+) sign denotes the presence of a mass of spores or fungus
f1lanents, which could not be counted.



Copepods from cach of the tows taken on July 22, at Prince Sta-
tion 492, wero examined to find the intestinal contents. Since
mearly all the copepods in those tows were of the small, almost
transparent type, by meaus of a binocular one could readily distin-
guish the pellets of £00d in the intestine. These pellets, with the
adjoining intestine—and sometimes the entire intestine—were dis-
sected out, put in a drop of distilled water, and examined with ofl
Lmersion.

In practically overy pellet, Shere was a mass of groenish brown
particles in whieh nothing could be idemtified.

Tho results were as follows:
Depth 5 motors 6.2l=6a26 Asile

Prastieally all the copepods were ampty. In ome examined,
there was found a small amount of greenish brown matorial in the
fore-gut.

sopeped.
[t3)
(2)
()

(&)




Depth 15 metars. 6.02-6.07 Auds

@

(2)
3
(0]
(8)
(8

In the mtorior paxt of the ald-gut wero foud, 3
Noar tho ond of the mid-gut, there were 3 Coseino-
, mtive.

Mase of groenish brows particles, only.
1 Coseinodisous.

Mass of greenish brown particles, only.
Mass of groonish brown particles, only.

1 plece of Coscinodiscus.
1 small round object—probably an algal spore.

Qepth 20 moters. 6.02-6.07 Aulle

w
(2

s

@)

(8)

(O]
m

Mass of greenish brown particles, only.

Mgt in fare-gut contaned
U.ul-(h—,-duv-upl-..
1 Plourosigma and several pieces.
‘Pellot in mid-gut comtained:
several pieces of Coseinodiscus
sovoral pieces of Fleurosigna.

2n tha ssberiar yurt o

10



(8) In pellet at the anus: 1 Coseinodiseus.

(9 nmmmn,.nuuu-u—- there was
only a grooniah brom particles. In
n”-ururgn Was & mass of pieces of
Pleurosigna.

(0 Few small pleces of Coseinodiscus.

rLaoe, 12:45-12.50 Pl
) Mass of greenish brown particles, only.

(2) Remains of & smllor Crustacean, possibly &
Copapod.




(10) lass of greenish brown particles, only.

Repth 10 moters. 12.46=12.50 Pali.
w Hass of greenish brow particles, only
(&) 7 Cosoinodisous, and several pieces.
1 Nitaschia.

el | 5 Coseinodiscus.
1 plece of Navicula.

(@) 1 Coscinodiscus

(8 Small pleces of Pleurosigna.

(8) 5 Coseinodisous.

(U] 2 Coseinodisous, and several pieces.

1 nu-‘u, entire.

m
Pleges of Pleurosigna.

Pleces of Distephams.
2 pleces of filament resembling Osoillatoris.
(8) 1 plecs, resesbling Leptooylindricus.
9 1 Coscinodiscus.
(10) 7 Cosoinodisous, and pleces.
1 Nitssohia.
Ploce of Pleurosigme.
(1) 1 Coscinodiscus, and pieces.
1 plece of Nitssehia.
(22) 2 Ooacinodiseus, wd pleses.
1 plece
1 long ,u.- o & Orustacems dntema,
Tosembling that of a copepod.
Depth 15 moters. 12.28-12,35 Pl
) 1 small plece of Pleurosigma.

(2 Several pieces of Coseinodiscus.



(3)

@)
(8)

(6)
(8)

m

()
(2)

(3

(0]

(s
(8)
n

1 2ricerat:
6 nemtoayats.

(o) 1 Coseinodiseus.
Depth 20 motern. AZ.28=12.33 Puile

Mass of greenish brown particles, only.
In the anterior part of the mid-guts
3 Ooseinodisous.
un-p-un-,-qcun-bux

3 Coseinodiscus,

£ e plokme of Meharin
1 Navioula.
1 Nitaschia.
1 plece of Gosoinodisous.
1 Cosenodisous.
Mass of Nitssohia, some broken.
2 Cosoinodisous, and several pieces.
1 Coscinodiscus, and several pleces.
10 Coseinodisous.




(8)

(9)

®

0)
()

In the anterior part of the mid-gat
2 , and pleces.

2 Gosetnodiscus; 1 Nitsschia.

Burface. 10.64-10,59 Poil.

w
(2)
(3)

@)
(8)

(6)
[l
(8)

)
(100

2

1 Fitssohia.

8 Coscinodiscus

A few ploces of Diotyosda.

2 Cosolnodiscus, and & fow pleces.

4 , and sevoral pleces.
Several pieces of Pleurosigma.
1 Hitssehia,



Depih 15 metors. 10,34-10.39 Pui.

w
@
=
(&)

(s

(8)
n
te)
(]

(20)

o
(2)
)
“

s
(6

1 Disteprams.
1 Coseinodisous.
3 Cescinodiscus.
In the posterior part of the mid-gut:
h:.-mmmdh-u-—l-
Hear the posterior and of the mid-guts

1 Coscinodiseus, and 2 pleces.
1 valve of Navicula.

Pleces of Coscinodiscus.
Mass of Cosoinodisous, somo entire, some broken.
Jass of groenish brown perticles, only.

3 Cosoinodisons, and few pleces.
Pleces of Dictyochs.

Pleces of Coseinodiscus, 1 entire valve.
lass of greenish brown perticles, only.



n 1 Coseinodiseus, snd few pleces.
Pleces of Diotyocha.

® 1 plece of Coseinodiscus.
1 Distephams.

" Mass of groenish trowm particles, only.
(10) 2 Coseinodiscus, aad few plsces.

Copepods proserved imsedistely upon gath  dosp tow, at
Prince Station 6, A—tu nu.A

w 8 Coscinodiscus, sad 1 plece.

@ 2 Coseinodiseus, and 4 plecos.

(3) Mass of greenish brown particles, ouly.
() 1 Coseinodisous.

(5) S Coseinodisous.

2 unicollular algao.

Burytemors (species, herdmani and hirundoides) were by far the
—i-uu-«m-'.—h.—m-\---um-‘m. A
mumber of Acartia (elsusi) were slso asong those dissoctod, along
with several Calamus Tamora.

and a fow which were not identified.

Among the rocognisable coatants of the digestive trast, Cosoin-
odisous soems $0 have tho most lmportant place, evem though Chaeto-
coros and Leptoeylindricus are prosent 1n tho Water in greater quan-
tities. This may bo Que to the groater case manifested, in ingesting
the small round diatom, than the long Lop-
tooylindrious, or the splay ocells of Guacteceros. Or it may be that
a preference is shown for the ome particular type. In any case, dia-




it

tons seen to be the prodominant food of the copepods

Tho mass of greenish brown particles which is always present
in the pellets, must bo due to the comtents of the dlatoms, since
the latter always appear sithar broken or as awpty shellss but it
may be due in part to soft bodied organisas whioh leave no recogais-
able remins.

Some attempt was made to detemmino tho time of day at which the
Oopepods eat. Fifty copepods wore taken at random, from each tow,
and the mmber eounted, which contalued pollets of food, as seen with
the aid of the binooular.

The following table gives the results:

Princs Station 492, July 32, 1926, 5 tows.

Time of day. Depth in # of copepods cuntaining food.
meters
3.10-8.35 Adt ° 8
4.30-4.45 Al ° 2
6.02-6,07 Aulke ° °
5 .
10 “
i) 0
2 ®
12.45-12.80 P.4. ° 2
5 °
10 s
15 10
20 °
10.54-10.59 Puils o 28
» 16
20 20



From this, it would appear that the greater percentage of cope-
pods feed at night.

Miss Sheina Marehall says, concerning this subject, "The sur-
Pprising sall proportion of Oalasus fooding in winter was later
found to be dus to tho hadits of the copepod. In winter they cease
alnost entirely %o foed during the day and food instesd at night.
Fron Novasber omwards, fow of the Oalamis contain any recognissble
food wntil an hour or two after dark, and they stop fosding again
whenever it becomes light. Even bright moonlight seems to have &
deterrent offect. In swmmer, records from tho day and night differ
11ttle, although the poroentage fooding is always higher in swmer
than in winter, even at night."

While dealing with the fooding habits of copepods, and their
relation to 1ight, it might be mentioned horo that some work was
done to ascortain the effect of 1ight on the vortical movements of
the animals. On the evening of Juno 30, surface tows, 5, were
taken st Prince Station 492, at various intarvals, and the mumsber of
copepods countod, in eash. Thoso rosults wore comparod with those
obtained from tows taken on July 22, and again on July 28, 1926, at
tho same station. They are ss follows:

dune 30.  Je. of copepoda 4k the srfage.

2.0 Ralla 8220 Palle. 1048 Dade 1226 Puile 200 Auile
5,296 &5 28,000 72,000 27,800
Sunrige, on June 50, ~ 4.36 A,
Sunget, " - 8.10 Pl
Moonrise " = 11.53 P,

Moomset " = 9.51 A,



Suarise, on July 22, = 4.55 huile

Sunset, . - 8.15 Pl
uoonrise " - B.A2 P,
oonset - = 1.5 A,

6,525 1,468 10,109 313,694 367,626
Sunrise, on July 28, - 5.0k Al
Sunset, " - .59 2o
Moonrise, * -10.22 Pt
Moemset, " - 8.50 At

Cownting about three-quarters of an hour after the sm goos
down, and half an hour before tho moon rises, for the light to dissp-
pear, or appear, as the case may be, we find the darkest periods in
‘these three days to be as follows:

On June 30, botween 9,00 snd 11.15 Fuil.

" July 2, " 250 and 4.5 A

"July 3, "  8.45 and 10,20 P.H.

It will bo noticed from the proceding tebles that the groatest
musber of copepods are at the surface, on June 30, at 12.26 P,
wideh is about an hour after the darkest period. Considering the




Tapia rise, however, thors may have been grester mumbers bafore the
tow was taken—during the darkost period of the day.

On July 22, the greatest mmber appears at the surfsee at 5,10
Adi, which is quite within tho davkest period. This also coours on
July 28, when the greatest mumbor is presant at the surface at 9.55
2., Although not comolusive, these results tend to indicato that
©copepods profor the dark, and that light has o repelling affoot.

Tot, it still remained to be somm whethor or ot these copapods
©0uld 1ive on diatons or whother the latter were merely taken in, or
ingested. A fau experinents wors condustod to tvy and decide this
question.

In each of two pint Jars, containing 260 00s. of sterile sea
water, were placed 10 large copepods (possibly Calanus fimemrehius).
The first jar was thon closed tightly and placed on the aguariua
table, in ruaning water. Them, $0 the seoond jar was added 10 cos.
of aiatos oulture—inoluding some flagellates and miall masses of
groen materisl., fhis jar wes then closed tightly and placed beside
the £irst on the aquariwe table. In two days all the copepods in
the first jar—ocontaining only sterile sea water—were dead, while
some 1ived in tho second Jar wrtil the fiftoenth day.

Another sinilar experiment dida't work as well, for the cope-
pods 1ived lomgost in the sterile water; howevor, thay lived longer
in the water containing dlatom material, than in filtered sea water,
So thet, although suggestive, the foregoing experiments are not
conolusive.

Some experiments were then done, on feeding copepods pure cul-



tures of diatoms. The suimals, brought in from the tow the preceding
evening, were loft in ool wator all night. In the moming, some
of then—appearing @uty—were put into a wateh glass with soveral
008, of matorial from & mizod distom culture. After an hour and &
half, thay were removed, and the intestinal contents, emminod. The
£iret one contained only & mass of groem material. The seoond
showed & mass of groen matorial in the antorior part of the nidegut,
which, when dissectod out and examined uider oil imsewsion, proved
¥ b6 & large quantity of Nitsschia closterius. About 35 of the
iatans wero counted just an the surface of o pellet. Thare were
also several mall pleces of Chaotooeros. Soms of the Nitssahis
were gtill living, and moving ebout, A third and fourth copepod,
having pellets of £0od in the latter yart of tho mid-gut, showed,
whon Grushed, and exanined with oil lmaersion, to contain only &
umss of very mimute gresnish brows particles.

This experinent wos tried again, putting copepods into watch
Glasses conteining sterile filtered sea water. Into each watah
glass was put some dinton material fros pure cultures growing on a-
gar slants; Navicula was put into ome dish, and Nitaschia into tho
other. They wers left in & 0ocl place for some eight hours before
oxnmination, when they were Grushod, and the intestinal oontents were
exanined undor o1l imsersion.

he results were as follows:

From the watch glass containing aviculas



Copepod.
@

(2)
(3)

Inteatina) contenta.

A musber of Navioula. The shells could be
made out entire, but appeared ewpty.

Several Naviculae.

The 1inf full of ampty, entire
lm-ul- non-

Prom the watch glass comtaining Nitzsohin:

(84

(&)

)

(s)

dor part of the mid-gut was
¢ne—nu.nn-wqum.un--n
groenigh brown particles.

also a grest
m-wumum:n-nu-m
aflltn‘ah. some -;w. broken, some

The latter part of the
unnuu als0 contained o fow Nitsschia with
ehramatophores.

The anterior part of the mid-gut was full of
Fitsschia, nostly atire and with ahrozatophiores.
e -t o W, st
vl.-nxyna. There wero also present some
greeaish bromn

ahronatozhores.

The faot that the dlatoms sppeared empty and entire, may be dus
to the separation of the valves and seeing only one entire valve, on

1ts flat surface,

When the diatoms were taken in alive, mnd were about to pass

Out of the intestine as eupty shells, it shows fairly well that they

mist serve as food.

Then, having found that diatoms were eaten, it was thought well




%0 try and food the copapods othor plants to seo whother or not
they ate anything that came in thelr way. Sevaral times, copepods
had boen brought in with algss, and 1t was suggosted that thay
might got nourishment from alpal spores. However, on examination
of several of those copepods, thay were fownd to be £1lled with di-
atoms. Vavicula was the comuonost fomm ingostod. Most of the dia-
tom shells were empty, in the midst of a brownish green mass.
Somo copepods were then put Anto a watch rlass with somo ster-
1le filtered soa water to which was ndded s muantity of fresh green
Buteronorpha spores. After an hour and & half, the copepods were
exanined under n mioroscope and e pallets of food were sean to
move through the intestine. The anterior part of the intestine, of
all, was £1110d with the groen Wiidh vere entire cnd seperate.

of the green spores, eatire; a faw wore of irregular shape,
was also & massgmd there were some mall

ular particlos in the mese--¥hich may be evidace of & fow of the
spores having been broken and partly digested. But on the whole,
one could safely say that the copepods do not use slgne sporos as
food.

August Fittor 1s of the opinion $)at the "lower mrine foms
are not nourishod—at least, to any great cxtent—by the suspended
partioles having tholr origin in marine plants, as hes been nssumed,
but by the dlssolved organic matter which is found on ses witer, in
groot dilution und which s direstly absorbed.’

Noore, Rdte, Vhitley end Dukin, however, have shown that Mt
ter's caloulations for the amount of orgenic metter in sea water ate
erronious and they 'place a maximm at such a low lovel as to show



that tho organio gontent in solution is alnost negligible, and liss
within the 1inits of error of detemaination.' They also refute
Piittor's statesent with the argment that ‘organs specially devel-
oped for the perfomsance of such an important fwnction as the in-
take of nutrition, would never have avolved £o such a high degres
of perfestion and elaboration if they were only used occassionally
85 a luxuy or an 800ess0ry 0 & main mode of mutrition in which the
fo0d was roady propared and soluble, and capable of entering the
main strean of mutrition, st onos, without injury to the animal.'

They say, too, that the unifomly distributed plankton is in-
adequate for the support of life, but in their opinion, the food
supply for the lower marine organisms 1ies in the wnoqual distribu-
tion of the plankton.

Dakin, having dissected a great many copepods and examined the
intestinal contents, says, "Hiere soems to be no doubt from the re-
cognisable contents of the gut that Diatoms play & most important
part as food of the Oopepods together with species of Peridinians.
Those spocinens which contained large mumbers of dintoms were ovid-
‘ently feeding upon these, but it might be said that in other cases,
the Distoms and other shelled foms were simply accidental and the
food consisted of shellless lower organisms. The diatoms whiah
oocurred so frequently were small round species, very probably
Thalassiosira since this was present in the plankton and these were
80 small that very few might be captured with a silk met.”

ZEsterley, t00, has exmnined the intostinal contents of several
hundred copepods of different species, taken at different seasons



and at different dopths. Prom his results, ho says, "The recogiis-
able resains of organisns in the gut of Calamus consist chiefly of

the shells of alataus, of which Cosoinodiscus is the most abundant.
Broken or entire sholls ocour in most cases when distons are pres-

ent, at all." "It somms plain enough that the copepods food prin-

oipally upon the smll foms of the plankton, such as the diatoms,

80 far as one can judge from an examination of the intestinal con-

tents. Ouly the indigestidle portions of the food can be resognised,
and it is certain that forms are ingested which do not have shells

or skeletons. To determine accurately wiat is eaten and how much,

1t 1s necessary to be able to observe the animals alive, and while

fooding.”

Miss Sheina Marshall, likewise, makes the following statement,
basing her results on the examination of over 3000 Oalams, of which
521 contained recognissble £0od. "The food consists mainly of dia~
toms, Whem diatoms are scarce othor organisms are caten instesd.
During the winter ninimu & spesies of Radiolarian, Acanthonis muil-
leri, is commwon in the plankton, end this forms an important part
of the dlet, along with the winter diatoms, Cosoinodiscus, and Bid-
dulphia. As spring comes on, diatoms bulk more and more largely,
and during the spring maximm in April almost every gut contains
mumbers of Skeletones with Thalassiosirs a olose seoond.”

"A eertain proportion of the Calarus are always to be found
eating Orustaces. Those are not offen rocognisable, smetimes only
bristles or hairs being present, but other copepods were occasion-



ally identified. Most were eaton in winter, and at their swmer max-
imws, Remaing of other organigms, such as molluscan larvae, coelen-
terate nematoaysts (probably ingested on other Crustaceans), Pintin-
noids, bits of Algae and s0 on are occasionally found, but are of
14ttle importance.”

Gran has an article in "he Depths of the Ocean', dealing with
tho £00d of the Oopepod. He made his study chiefly from their exore-
ments. He found shiclds of the Coscolithophoridas, and some Perid-
inese, but in localities where diatoms predominate, the exorements
consisted ahiefly of bent and broken bits of distoms. Ko is quite
certain that the aninals do feed on tha, and especially when they
are plentiful.

Migs Lebour, at the Plymouth Laboratory, has also made & study
of the £00d of plankton organisns. She, 0, says that the copepods
dopénd largoly on the diatoms for food. She has divided sll the
Pplankton organisns into groups according to their £00d. Auong the
diatos fecdors aves Gopopods, Decapod larvas, Zohinodems larvee,
lollusk larvae, Annelid larvas, and somo of the transparent womms—
Tomopteris, Cyphonsutes and Tornaria.

If this 1ist be trus, it would seem that tho diatons must
surely be all eaten. But yot a grest musbor are known to be depos—
ited. In certain localities on the bottom of the ocean, are found
sedinments consisting almost Wholly of diatoms—oalled Diatomaceous
Ooze. In order to determine the extent to which diatoms were depos—
1ted in Passamaquoddy Estuary, whero were they fownd in tho surface




waters, and where the copepods were found eating them, Bottom Samples
were taken at Prince Stations 496, 492, 10, aud 4. By means of n
apparatus specially devised—a gas pipe with outlets three inches a-
part—1it was possible to obtain swiples from different depths.

1In cach case, .02 grams of the sediment were welghed out, 1 co.
of Aistilled water was added, and the whole shaken thoroughly. Then
04 cos. of the solution were exmained microscopioally with high
power, on & muled slide. All the diatoms in this quantity were coun-
ted, and noted, At least 3—and in some casos, 4—ocunts were made
of each sanple. From the average thus given, a caloulation wes made
5 t0 the musber of diatoms per gram of sediment, in esch sample,
and for osch gemms. The wator Just above the Dobtom--termed the sur-
faco water—was also examined in the same way, by filtering, nd using
the sediment.

“The results were as follows:



Diatom

Surface ‘surface 3 in.below 6 in.below

water ‘surfage ‘surface
Cosoinodiscus 119,160 90,620 120,540 110,080
Paralia 62,870 105,580 196,130 102,740
Melosira 148,90 130,000 17,500 279,700
Saviculs 9,160 28,400 4,760 34,000
Pleurosigm. 26,250 10,070 9,610 470
“halassiosira 64,400 17,100 16,890 20,310
Fragillaria 20,460 9,236 14,300 10,580
Actinotyoims 2,500 555 2,360 1,660
Biddulphia 2,800 2,000 0 1,950
Gocconets 2,500 952 2,800 1,950
Chastosoros 39,500 a2 50
Hitssehta 850
Sxeletonsm 8,530
Zarpinsos 370 1,666
Laptoeylindricus 1,480
Rhizosolenta s
Doubtgul 7 3,700

534,150 397,000 586,570 57,910



I

201,070

247,490
1,110

11,060
2,820

515,190

74,480
30,000
45,600

1,99

3,00
234,190

1,480
1,480
9,630
1,10



surface  surface S in. below 6 in. below
Diaton water ‘surface surface
Coseinodiscus 126,100 129,450 81,100 66,000
Nelosira 262,200 166,650 46,100 208,420
Plourosigm. 20,850 12,220 2,780 5,880
Navieuls 52,770 42,770 1,10 2,3%0
Talsssiosira 41,660 2,040 51,660 2,660
Thalasslothrix 8,800 1,110

Pregillaria 30,000 8,350 u,10 51,100
Paralia 41,110 13,380 8,090 11,110
Biddulphia 860 2,780 850 560
Enisosolenta 560

Terpinsoe 1,110 560

Chastoceros 12,700 2,220 110 1,10
Nitssanis 6,660

Cocconets 5,560

Aotinotyohus 5,89

Doubteul 7 1,10

Total -

402,730 470,510

362,160



50,830
152,480

62,220

63,880

119,430

17,780




As rogards the dlatom shell going back into solution after the
death of the plant, thers has been no direst experimentstion upon
the problem. But Wi.0s Atkins who has been woriking on "fhe Silies
Content of Natural Wstors' has found that there is & wellmarked
seasonal change in the smount of siliea present in ses water. The
winter value falls appreciably in April to June. This is followed
by a rise in October, and a fall again in November. These periods
of atmumition of silies in solution and following increases, cor-
respond fairly well with the maxime and minina of distoms. It
soeus probable, ir. Atkins says, that & portion of the diatom sili-
©a again finds its way into the water of the ocean, tius accounting
for tho enrichment of dissolved silica during the diatom minima.

1926 ~ Atiins W,R.0. Seasonal Changes in the Silice
Content of liatural Waters in Relation to the

Jour, Marine Biol. Assoo. VOLXIV, no. 1,
Jlarch, 1926.

1922 - Lebour Marie V.
of Plankton Organisns.
Jour, Marine Biol. Assoc. Vol.Xll o, 4.
1924 - Marshall Sheins.
Food of Calanus Fimmarchius During 1925.
Jour, larine Biol. Assoe. Vol. X111 o. 2.
and

1916 ~ Esterley Calvin O,
The Feeding Habits and Food of Pelagie Copepods,
and the Question of Nutrition by Organie Substances in
the 3 x
Univ, of Calif. Publications in Zool.
Vol.16 No.14, pp. 171-186, March 17, 1916.



m—nn- Organie Matter (b)
Organie Matter of Sea Water.
Blochenical Joumal Vol.6, 1912.

1012 - HMttar dnguet.
mmum—m'mﬂu—u
-auhn.nm for the Advancement of
Selence, Dundos,
1908 = Dakin W, J.
Totes on the Alimentary Canal and Pood of the

Intornationalo Revue, iydrobiologie wnd
Hydrographie, 1908,
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