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INVESTIGATION OF SEDIMENT APPRARING ON FISH NETS IN
OBSERVATORY INLET,

by

De B, Tinn

On April 17th, 18th and 19%h, 1930, & trip was made to Observatory
Inlet, the Naas River, and to Granby m in order %o conduct an investigation
as to the causes of the precipitation of silt upon fish nets, which was reported
to have ocoufrod during the summer of 1929, Water samples were taken from
various stations as indicated on maps by numbers. The smelter was visited,
samples were taken of the silt which colleets in this loose way, as well as the
sluice water itself,

The specific gravity, the pH and the amount of suspended material in
the water samples was determined, The silt, which was collected from the smelter,
was mlyud—-qmntitaﬁvoly and qualitatively. On the 19th of July, 1930, the
first samples of silt which had collected on fish nets a few days previously
ponihed She stetion asd tiediate exsnination wes Vegun: ‘This:ineluded. quali-

tntiu and quantitative chemical analyita and & microscopical examination,

_ Gross Examination of Silt Secured from the Smelters

The silt secured from the smelter consisted of a grayish, finely-divided
mud. It was obtained from the side of a wooden trough through which the waste
waters fram the flotation plant were conducted to the a;a. It had caked in a
hard mass upon the bottom and sides of this trough. No definite crystal
formetions or textures could be rceognizgd by the naked eye. When dry, it
became lighter in colour and was easily powdarod.

From the ssmple of water which was obtained from this trough, there

settled out a deposit which was very similar to the silt desecribed above. This



settling commenced in & few minutes, but several hours elapsed before the
supernatant liquid began to lose its turbid appearance., After standing for
several days, the npemfmt liquid still appeared to contain slight smounts
of suspended material, The sediment appeared to comnsist of layers, In the
bottom layer, which was evidently heavier than the rest, there crystals which
to the naked eye resembled pyrites and thus imparted a golden yellow tinge to
the predominating gray. The layers above this changed in cﬁaraotor, appearing
to be of much finer consistency, with an absence of v:ltiblbo pyrites and a
slightly lighter shade of gray. The uppermost layer, which was still finer in
consistency, had a greenish tinge to the gray and was oa-ily disturbed by

slight agitation of the supermatant liquid,

Gross BExamination of the Silt Collected on Fish Nets As

Furnished by the Department of Fisheries,

The samples received were a grayish mud, very similar in colour to the
uppermost layer of the silt settlings deseribed above, Mixed with this mud were
chips of wood, sea-weed, and other organic matter of marine origin. 'l‘h; smell
was typical of docuyilng sea-weed, The congistency was extremely fine end smooth
to the feel as is wet clay. Upon drying, it became much lighter in colour and
was difficult to distinguish from the sludge collected from the smelter, though
the net sludge was a little lighter in colour. The smelter sludge was slightly
more gritty and contained microsecopic particles which became visible as the
material dried, The net sludge was more tenacious when dry than was the smelter

sludgee
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MICROSCOPICAL EXAMINATION

Net Sludge
A emall amount of the net sludge was suspended in water and placed on

a microscopic slide. A drop of methylene blue was added and the whole covered
with cover-glass, Examination of oil immersion lens (630 diemeters) revealed
masses of substance apparently without form which were stained blue. Amongst
this material, and in the spaces about it, there appeared numerous grains of
translucent erystalline granules which mlod to take the stain. Some of these
granules appeared to be fragments of monoclinic erystals, while others were
plate- 1ike, the sizes of the grain varying from 0.85/1 to 17.5/\1 « An exsamina-
tion of the net sludge without the methylene blue revealed the presence of motile

organisms, apparehtly protozoa, and large bacteria,

Smelter Sediment. (Sluiee Settling)

A small portion of the mud collected from the walls of the sluice was
suspended in distilled water and placed on a microscopic slide, Examination
under 630 dismeters magnification revealed large ﬁu'ﬂier&of translucent erystal-
line granules varying from .85 to abaﬁt 25 i/ (micrones). Some were mono-clinie
in appearance and others mostly larger and plate-like; there were smaller num-
bers of dark-coloured granmules, crystalline in structure. In a few places
there were crystals which under the mierorsc’dpo appeared to have a reddish tinge.

There was apparently very little amorphous material in the sample examined,

~ Settlings from Water Obtained in the Sluice.
Water from the sluice, together with its settlings, was agitated and a
drop placed upon & microscopic slide. A drop of mathylane blue was added and

examination conducted under 630 di@torn magnification, Large numbers of‘



translueent crystelline granules, varying from .85 to 10 /. were apparent,
There was little or no matter present which took the methylene blue stain,
Numerous clusters of purple erystals made their appearance, It was later
found that these erystals did not exist in the originel “mispension and wers
the result of a reaction between the sluice water and the methylene blue solu-

tion,

Comparison of Microscopic Examinations

In comparing the net sludge with the samples of sediment which appeared
on the walls of the sluice and those which settled from water taken from the
sluice, there was revealed a similarity in the type of erystalline grmio, both
as to size, structure, and general appearance under this magnification. 1In
neither of the smelter samples was there encountered the organie amorphous sub-

stances which were observed in the net sludge.



pH, Specific Graviiy end Suspended Material in Samples of Water

Suspended

Material in Time
Station Tide PH S.0. Gms,per liter Collected Date
'1 Sur, Ebb 7.8 1.0223 0,0802 14,00 Apre 7
A 501 Ebb 7.8 1.0230 0.,4964 14,30 Aprs 7
Sur, Ebb 148 1,0217 040430 14,35 Apre 1
501 Ebb 8.0 1.0230 0,0194 14.45 Apr. 1
: Sur, Ebb 8.1 1,0230 040422 14,45 Apr, 17
504 Ebb %9 1.0233 0,0126 15.00 Apr, 1
; sur, Ebb 8.0 1,0225 00204 15.00 Apre 17
5 Sluice 9.6 + 1,0005 _ Apr. 8
50t Ebb 7.8 1,0221 0.0166 11,30 Apr. 8
; Sure Ebb Te1 1,0130 0.0412 11,30 Apr, 8
50! Ebb 749 1.0224 0.,0300 12.00 Apr. 8
. Sur, Ebb 7.8 1.0153 0.0280 12400 Apr. 8
501 Ebb 749 1.0224 0,0150 12,45  Apr. 8
8 Sur, Ebb 16 1.0069 0.0180 12,50 Apr. 8
41 Ebb 8.4 1.0213 0.0282 12,55 Apr. 8
a Sur, Low 7.6 1.0115 0.0494 16,00 Apr. 8
501 Low 8.0 1.0230 0,0242 16.30 Apr. B
2 sur, Low 8.4 1.01%0 0.0642 16,30 Apr, 8
11 Sur. - Tull 7.8 1.0229 0.0156 11.40 Apr. 9

TIDE April 8 High 7.25 and 21.42 Low 1,51 and 15,01

TIDE ® 9 ® 9,27 * 22,43 " 4,38 ° 17.10



NOTE = pH
The pH was detemmined colorimetrically. Since it was impossible to
make this determination until the samples were returned to the laboratory,
there is a probability of slight error,
Specific Gravity
The speeific gravity of the samples were determined by the Westphal
balance at a temperature of 60°F,
Suspended Material
Suspended material was determined by filtering 500 centimetres of the
water through a weighed gooch ecrucible which was then dried at 103°C.
and the sediment determined by difference, After drying the sediment was
in most cases yellow, but turned green on heating. It was therefore tested
for manganese both by the blow pipe test and the bismuthate method. These
tests showed the presence of traces of manganese. The tests were not,
however, sufficiently pronounced to enable judgment to be formed as to

the distribution of this element amongst the various samples.
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THE EFFECT OF pH ON SETTLING OF NET SLUDGE .

In order to determine the effeet of pH and salt concentrations upon
the suspended net sludge the following preliminary experiments were tried,

Equal portions of the net sludge were placed in test tubes containing:
(1) Sea water brought to pH 6.8 with NaOH and acetic acid,

(2) Sea water brought to pH 8.4 with NaOH aﬁd acetic acid,

(3) Sea water not treated at pH 8.

(4) Distilled water not treated at pH 5,6 (pH of the distilled water due to
dissolved coz).

The settling was visible after three minuvtes in Tubes 1, 2 &nd 3, After
to;l minutes the settling in these tubes was almost complete., In tube 4, the
heavier parts had settled at the end of ten minutes but the upper strata were
still filled with suspended material.

| In order to determine the effeet of acid and alkali in themselves, equal
parts of net sludge were placed in three test tubes and treated as follows:-

(1) 50 c.c. distilled water untreated pH 5.6,

(2) 50 ec.c, distilled water plus 3 cc.j% Hy80, 4

(3) 50 e.c. distilled water plus 3 ec. x% NaOH.

The material in test tube No. 2, which contained the acid, flocculated
and settled almént immediately. Tubes 1 and 3 still contained suspensions after
ten minutes. After thirty minutes certain portions had)-ettled out in 1 and 3
with no apparent difference botveon tubes, Twenty-four hours later, the settling
was gomplete in tube 2 and visible in Tubes 1 and 3, but the supernatant liquids

still contained quantities of suspended material in tubes 1 and 3 and after 48



hours there was little apparent di fference. These test tubes were then again
agitated and 5 cc., of NaCl 51 were added to each. Flocculation and precipitation
occurred almost immediately in tubes 2 and 3 but the addition of the chloride
seemed to make very little difference to the settling in tube 1 which contained
distilled water without acid or alkali.
The effeet of addition of fﬁ normal acid and alkali was tried upon sea

water, equal portions of net silt were placed in three test tubes,

(1) 50 ec. sea water plus 1 ecc. 1!5 Hém‘

(2) 50 cc. sea water untreated,

(3) 50 ce. sea water plus 1 cc. N NaOH.
The material in tubes 1 and 3 flocculated tlntdhtcl? and settled, The settling
occurred a little more quickly in the tube containing ths alkali then in that
which contained the acid., Materiazl in tube 2 also settled fairly rapidly but not
as repidly as in tubes 1 and 3, the degree of flocculation being slightly less.
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DETERMINATION OF THE SPECIFIC GRAVITY OF NET ARD SMELT ¥R SILTS

A portion of smelter silt as collected from the trou@, through which
the sluice waters are conducted to the sea, was dried in vacuo for twelve hours
and a determination of its specific gravity was made by the pyknometer method.
Its speecific gravity was 2,942, ‘The same determination was made upon the silt
collected from the nmets but in this case sea weed snd chips of wood were removed

from the sludge by sifting after it was dried. The tpniﬂc gravity - 2.679.
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RYPORT ON SAMPLE OF STIT FROM NETS OF NAAS RIVER

One grem of sample put into solution by fusion with mzoo3 + llamb, +
xno,. Took up with dilute HCl, Rvaporated to dryness once, Large amount

white insoluble residue suspected to be Si0

, 4
Filtrate yellow, Passed H_ S. Murky precipitate. Not very voluminous,

2
Nothing definite in group II, Suspect trace of either Sb, As, Bi, or Cd but
no positive reaction for any of these.

To filtrate added IK‘OH + (m4)23x. Black precipitate of group III. Fe
and Al only identified in this group, Co, Ni, and Zn absent. An unsatisfactory
dry test for Zn was obtained which could not be confirmed.

In group IV caleium only was obtained. The ppt. was very slight. Gave

a definite though faint flame test.

DRY TESTS
Beads ox - Red Gonelusion
Borax Cold Cold Fe
pale yellow pale yellow
MOB Brownish Nothing definite
NaHNH, PO, Grey Grey Nothing definite

Charcoal oxidizing
Powder alone piff, fusible
Black slag
Brown coat - maybe Cd?
llazct)’ Yellowish green slag.
"Bismuth" flux Easily fusible, Black residue. Heavy white coating.
Closed Tube Coloured mirror near the substance,

Did not appear to be arsenic.
Sulphur present,



A sample of net sludge was examined for basic constituents. It was

dried in vacuo at 105°C, for three honrs'and then a welghed portion was amalysed.

The following analysis was obtained:

Loss on ignition at 950°C. ’ 8.90%
Silica 584417
Other insolubles (aqua regia) : 14,591
Caleium 0.82%
Iron : 6+23%
Aluminium ’ 2.87%
Bismuth 0.37%

Traces of sulfides found present qualitatively,
Small amounts of carbonate found: preiont.
Silica present.

Phosphates and silicates from basic analysis,



A sample of silt from the smelter wes examined for basic constituents.
It was dried in vacuo at 105°C, for three hours and then a weighed portion was

analyseds.

The following analysis was obtained:

Loss on ignition at 950°C. 8.231
Silica . ' 16.321
Other insolubles ; 44,191
Caleium 3.04%
Iron ‘ 6.03%
Aluminium 8.26%
Magnesium v 0.584

Sulfides were found present.

Traces of carbonates ioro also found,
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REPORT ON THE CONDITION OF THE EDIELE CRABS NEAR THE MOUTH

OF THE NAAS RIVER.

The crabs in the vicinity of the Naas River, being somewhat larger in
size than those obtained locally, it is not unusual for local crab-fishermen
to make trips there at certain seasons of the year. As under existing conditions
it is absolutely essential that all such erabs be returned home alive, it is
customary to take along a number of large boxes which permit a free cireulation
of water. These boxes when filled with crabs and boarded up, are enchored in a
convenient place where they float with the upper surfaces awash, Usually such
trips have a duration of from seven to ten days during which time very few erabs
are lost through death, despite close confinement and leck of food, In June of
this year, however, an expedition of the type just referred to resulted in the
deaths of all the c¢rabs which had been anchored in the boxes--approximately ninety
dozen males., Unfortunately no samples of the dead erabs were at that time brougm
back for examination so that, except for the opinion of the erab-fishermen them-
selves that the mud had “smothered' the crabs, mo light had so far been shed upon
the problem., In addition to this evidence the writer was informed by an Indian
in the employ of the Cannery at Arrandale that he had observed thousands of dead
erabs on the nearby flats during March of this year, Whether or not this report
had been exaggerated the writer was unable to learn but in any event it is pro-
bable fhat it had some slight foundation in fact. Added to thie is the fact that
erab-fishing in that regilon is considered very unsatisfactory in comparison with
other years. So much was ascertained from men interested in the crab fishery,

On July 22, however, a number of crabs from the distriet to which refer-

ence has been made, were secured by means of a beam-trawl in the ordinary course



of shrimp trawling and were brought back by special request of the writer,
These erabs when caught were oithat just dead or were on the point of dying.
A chemical and microscopie examination the day following their capture revealed
the following factsi-
The gills were $iret anmmingd since the recent turbidity of the water had been
remarkad upon by the fishermen. They were found to be covered to a varying
degree with a comparatively thin, more or less uneven, semi-transparent cover-
ing, Dotted here and there through this covering darker patches were to be
observed which when isolated were found to be cryétalliu granules, flinty in tex-
ture and characterized by sharp edges. On comparing these granules with others
obtained from the sluice water of the smelter which is located some distance awsy,
the resemblance was found to be very great, That the quantity of foreign material
80 present was considerable was clearly demonstrated by eut ting eway the gills end
‘washing them in a beaker Gontaining distilled water. Upon doing this the water
became murky and very similar in appearance to that in which $he c¢crabs had been
captured. On filtering this liquid and testing the finer particles by means of
Methylene Blue for organic matter, it was found that a considersble proportion
begame dyed, thus pointing $o a probadble orgenie oﬂgin. At this point & further
sample was taken, the organic material burned away and the remainder tested for
iion. As 8 consequence a considerable proportion of the materisl was shown to
be inorganic and to contein e very high percentage of iron compounds, thus again
pointing to a similarity with sluice water from the smelter which had also been
found to have a high iron content,

Further, on examining the nequoh contents they were found to contain
considerable quantities of materisl closely resembling that to ‘bo found upon the
gills including the erystalline granules referred to above.



"hether ar not the water ﬁoﬁ"ﬁh region contains any materials of a
toxie nmature {n so far gs erabs are ow..'w writer is not ovln; How-
ovar, he does foel thit the materfals roferred to might prove infurious in at
least three ways. m-uy’.u of greatest importsnce would be the "smothering
offoet” upon the organs of respimation thus hindering the mommal interchnge
of gnses, and Nenge the purification of the bloods Were this to mmmt-
clently pronounced the effect vould be rapidly fetal, Secomily the sharp-edged
erystalline grenules referred to might injure the deliaate tissuss of the gllls
snd linentary trect and, thirdly, the yrosence of grestly tneressed quentitios '
of infigestible mtorial in the stomech might, o some degres, upset the process
of digestion and thus weskws the vitality of m snimal, '

fence, in oonl.nlm. it 1s the opinton of the writer that the metarial
found on the gills and h tho dauho of erabs from the vumty of the Nane
River nuu have a mn -ﬂwt u)uﬂnir hoalth and that in tbn case of
soviral of the sabs vioatly examined would tn a1l mrobability be suffietent to -
caune doath by memms of the mechmical offeet upen respimtion alone.





