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On April l 7th;· 18th and 19th, 

Inlet, the Naas RiTer, and to Oranby Bay in order to oonduct an investigation 

as to the causas of the precipitation of s1lt upon fish , nets, which was reported 
,• 

to have occurred duri~ the summer of 1929. ater semples were taken tram 

various stations a.a indicated on maps by numbers. The smelter was visited, 

sampl~s • ••re ta ken or th& silt which collecta in this loos way, as well as the 

sluiee water itselt • • 

The apecitic gravity, the pl! and the amount ot in 

the water se.mples wae determined. The silt, whieh was collected fran the 

was analy ed--quantitatively and qualitatively. ' On ~he l,th of 1uly, _1930 1 the 

t'irst semples ot silt which had ool:lected on 1'1.sh nets tew days prevtously 

reached the station and immediate exmnination was begun. This included quali­

tative and quantitative ohemicel enalysis and a microsoop1cal 

Groes Examination of Sil t Seom-ed tran the 

silt secured :tran the smelter. cons1 sted of a grayish, tinely-divided 

mud. It was obta1néd tran the side of a wooden trouen through •hich the waste 

waters tran the tlotation plant wère conducted to the eea. 

ha.rd mass upon the bottom and sides of this trrugh. No detini te crystal 

formations or textures could be reoognized by: the 

beceme lighter in oolour and was easily powdered. 

From the semple or water wb.ich -waa obtainc,d rrom this trough, 

similar to the silt described 



settling canmeneed in a tew mi~utes, but several 

aupernatant liquid began to loae its turbid app rance. 

betore the 

Atter etending tor 

sever l days , the supernatant liq_uid still sppeared to cont in alight em.ounts 

of suspended materiel. é sediment appeared to consist of ley-ers. In the 

bottœ layer, which was evtdently hee.v1er than the rest , there crystals whieh 

to the ne.ked eye resembled pyrites and thua im:parted a golden yellow tinge to 

the predam1nating US;'/• The layers above this changed in chare.cter, appearing 

to be of mueh ttner consietency, with an absence or visible pyrites end a 

slightly 11ghter she.de of gr y. The uppermost layer, which was still :rin.er in 

conaistency, had greenish tinge to the gro.y 

slight itation or the supernatant liquid. 

Gross Examination of the Silt Collected on Fish Nets Aa 

lPurnished by the Department of Fisheriea~ 

The semples received were a grayish m.u,d, very similar in colour to the 

uppermost layer of 1he s1lt settllngs described above . Mixed with this mud were 

chips of ·• ood• sea-weed, am other orgen1c matter of marine or1g1n. The smell 

was typical .of deceying sea-weed. · The consistenoy waa extreœly fine end emooth 

to the feel as is wet elay. Upon drying, it becem.e .m.uch 11ghter 1n colour anèl 

ne difticult to distinguish !rom. t he sludge collected ~ran the smelter, though 

-the net sludge was a 11ttle Ughter in colour~ The smelter sludge was slightly 

more gritty and contained microscopie particles which becane visible as the 

ma.ter ial dried.- The net sl udge was more tenae)ious when dry then 

sludge, 



· A' small am.ount of the net slud e was euspended in water and placed on 

a microscopie s11de~ A drop of methylene blue· was added and the whole eovered 

wi th cover-glass. . ExantiD.Q.tion of oil, immersiop. lens ( 6:50 diameters) revealed 

masses of substance appe.reritly without f'orm \llhich ,rere stainad blue. Amongst · 

' this meterial, and iJ:1 , tb.e. apàces aboutit, there appeared numerous grains of 

tranalucent crystelline granulas which :f'ailed to take the stain. Some of these 

A ' 

granules appeared to be trae,nents of monoclinic cryatals, while others were 

plate- like, the sbes or. the grain varytng from o.8; />- to 17.5 ;u • ,An examina­

tion of the net'• sludge 111 thout t _he m&thylene blue reveeled the presence of motile 

organisme, ap:parently :protozoa, and l~rge becteria. 

Smelter sedtment • . (slulcé Settling) 

A small portion of the mud coll eoteq from the lls ot the aluiee wa.s 

suspended in distilled wat ,er end pla.ced on a microscopie slide. :Exemination 

under 630 d181Qeters magnif~cat1on re•ealed ).arge numbers of transluoent crystal­

l1ne -granulea 'Varying, :t'rom .8; to ~bout 2$j,u (micrones?~ Soma were mono-clinic 
.,, 

" in appearance and otbers mostly iarger end plat• like; . tpere wer smaller num-

bers of dar~-c6loured granules, crystalline in structurè. In a few places 

there were crystale Whi ch under t~e mi~roscope appeared to have a reddish ttnge. 

There wae appa ently very little e:morphous material in the semple examined. 

Settltnee from Water ôbtained in the Sluice. 

·water trom the sluioe, together th its settlings, was agitated and a 
. . 

drop placed Upon a micro~copio s~ide. . A dr.op. of methylene blué ,was . added and 

examination eonducted ûndêr 630 diameter; :magnitication~ Large ntimbers ot 



' transluoent crystalli.ne granules , Tarying from . 85 to lo;u, were apparent . 

Tb.ere was little or no matter present whioh took the methylene blue stain. · 

Numerous clustera ot purple cryatals made their appearè.nee. I t was later 

found tha t theee eryatals did not e:xist in the originel. suspension and were 

the resul.t of a reaction between the sluioe WAter and the metb.ylene blue solu-

tion. 

Oomparison of Microscopie Examinations , 
1 

In compe.ring t he net sludge w1 th the aanrples 

on the walls of the sluioe and those which eettled froxn water taken trom the 

sluiee, there as revealad a similarity in the type ot crystalline granule , both 

as to size , structut'e , and generel. appearance UJlder thie magn11'1cat1on. In 

nei ther of the snelter semples was there encountered the organio amorphous •sub­

stances 'tthieh were observed in the net 



pH1 Spec11'1o Gravi ty and suspend ad 

suspend.ad 
Me.terial ln Time 

Station Tide pR s.o. Oms.per liter Oollected De:te 

1 sur. Ebb 7.8 
'. ' 1.022, 0,0802 14.00 Apr. 7 

2 
50' Xbb 7.8 1.0230 o.4964 . 14.,30 A.pr. 7 

SUr. Ebb 7.8 1.0211 Oa04JO 14.35 Er• 7 

20• Ebb B,o 1.02~0 0,0124 14.45 AJ:!r• 7 
3 

sur. Ebb 8.1 1.02~ 0,0422 14.,45 Apr, 7 

zo• Ebb 1,1 1.023~ 0.0126 1.5,00 Apr, 7 
4 

SUr. 'Ebb a.o 1.0225 0,0204 1;.00 Apr, 7 

2 Sluice 2;.6 + 1.000.5 J.pr. 8 

50' ~b 7.8 1.0221 0.0166 11.30 A.pr. 8 
6 

Sur. 7.7 1.0130 0.0412 11.30 A.pr. 8 

;o, Ebb 7•! 1.0224 o.o~oo 12.00 Air• 8 
7 

SUr. Ebb 7.8 1.01.5~ 0.0280 12.00 Apr. 8 

~o• Ebb 7.9 1,0224 0.01.50 12.4.5 Apr. 8 

8 sur. ' Ebb 7.6 1.0069 0.0180 12.zO . Apr, 8 

8.4 1.0212 0.0282 12.,.5 Apr. 8 

2 Sur. Low 7.6 1.0115 0.0494 16.00 Apr. 8 

501 Low 
10 

8.o 1.02~0 0.0242 16.30 A.pro 6 

SUr. Low 8.4 1.0190 0.0642 16.30 A;er. 8 

11 SUr. 11\ùl 7.8 1.0229 0.01.56 11.40 Apr. ' 
TIDE April 8 Higb 7,2.5 and 21,42 Low l,.51 and 1,,01 
TIDE " 9 " 9.27 " 22.43 " 4.JB " 17.10 



NOTE 

The pH was detexmined color1metr1cally. Since it was impossible to 

m k& this determination until the semples were returned to the laboratory, 

there is a probability ot alight error. 

Specitic _GraTity 

The apecific graTity of the semples were determined by the Westphal 

bel.en.ce at a temperature ot 60°F • 

. Suspended . Material 

Suspended material was determined by fil tering ;oo centimetres or the 

water through a weighed gooéh cruoible whioh was th.en dried at 1o;Qo. 

and the sediment detemined by difterence. Arter drying the sediment was 

in most cases yellow, but turned green on heating~ It was therefore tested 

for manganese both by the blow pip test and the bismuthate method. Theee 

teste showed the presence of traces ot manganese. The tests were not, 

bo•ever, suf'ficiently pronounced to en ble judgment to be formed as to 

the distribution or this el«nent amongst the verious semples. 



In order to determin-e the effect ot :pH and salt concentrations upon 

the suspend.ed net sludge :the followi ng prelim1nary 8XJ)8r1rœnt s ,were tr1ed, 

{l) 

(2) 

(:;) 

( 4) 

Equal portions ot the ne\' sludge were ple.ced in test tubes 

See. 1VB.ter brougb.t to -rp, 6.8 wi th NaOB and .aoetic acid. 

Sea water brought top! 8.4 witb Naon e.nd ac tic acid, 

Sea water not treated at pH 8. 

Distilled water not treeted at pH 5,6 ('pli ot 1he distilled water due to 

dissolvea ·oo2). 

The settling waa Tisi ble after three minute in Tubes 1. 2 and 3. After 

ten minutes tœ aettling in the.se tubes we.s almost oompleté. In tube 4, the 

' heavi r .pttrts had settled et the end of ten minutes but the uppèr -strate. we1•e 

still filled ltith suspended material. 

In order to determine the e_ffect or · acid and allœli in theU1selves, equal 

p ts of net aludge wère · placed in three teat tubes end treated as 1'ollowe:-

(1) ,50 o.c. dis.tillecl water u.ntreated pK ;.6, 

( 2) ;o c.c. dist1lled water plus ; cc, :N H2so4 , 
io 

(3} 50 c.c. dis-Ulled water plus .3 cc. N Be.OH. 
10 ... 

'.l'he material in test tube No. 2, which contained the acid, floeculatad 

and settled almost 1mmed1ately. Tubes 1 and ,; etill oontained suspensions atter 

' ten minutas. After th1rty minutes certain por'tion.e had settled out in 1 and 3 

w1th ·no apparent dU'f'erence betwèen tubes. 'l'wenty-tour . hour$ later, the settling 

was oamplete in tube 2 and viai ble in TUbes 1 and :;, but the superna.tant liquida 

still contained quenti t1es ot suspended material 1n tubes l and 3 and atter 48 



hours there wae little ap}:8rent di fference . 'rhese test tubes were -then age.in 

agitated and ; cc. of NaCl S1- were added to each. Floeculatiou and procipitation 

occurred almost imm.ediataly in tubes 2 and 3 but the addition o'f the chloride 

seemed to malœ very little di1'terenee to the settling in tube l wb.ich contained 

d1st1lled water without acid or elkal1. 

'l'he affect of addition of Jf nàrmàl: aaid e.nd alkali was tr1ed upon _sea 
io 

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

(l) 50 oc. eea water plus 1 cc.• R2so4 iô 
(2) 50 oc. sea water untreated, 

(3) 50 ce. aea water plus 1 cc. H Naon. 
io 

The materiel 1n tubes l: and 3 !locoulated. immecllately and settled. The eett11ng 

occurred a little more quiekly in the tube conte.ini the allœli than in that 

which eonta1ned the aoid. Material 1n tube 2 alao settled fairly rapidly but not 

as re.pidly as in tubee l and .3, tlocculation being slightl,y less. 



• • • . ' 'f 

atl t as dôllected trom the 

the sluice traters are conducted to .the sea, was dried in vacuo tor twelve hours 

and a determ1-nat1on of · its specit1c graT1ty 
,. 

Its apeoi:t1c gra•1 ty was 2.942. The smne determination was made Ul)On the silt "· 

oolleQt.ed trom. ·the nets but _tn thià. case sea ,rèed. end chips or wood were removed 

trom the was dried. 'l'he ape~1tlc gravity - 2.679 .. 



One gram of sample put 1nto solution by tus ion w1 th Na2oo3 + NaHOO; + 

JCNo
3

• Took up w1th d.ilute Hel. Evaporated to dryness once. Large amount 

white insoluble résidue susp;,cted to be s10
2

• 
> ' ,. 

iltrate yellow. Pessed a
2
s. Murk:y preoipitate. Not very voluminous, 

Nothing detinite in group II, suspect tr ce of either Sb, As, Bi, or Cd but 

, no positive reaotion for «my of' the~e. . ' . 
Black preoipitate ot group III. Fe 

and il only identUtèd 1n this grcnp, Oo, Ni, and Zn absent~ An unsatis:taotory 

dry test for Zn was obte.h1ed llhioh oould not be confirmed. 

In oup IV calcium only was obtained. The ppt. we.s very slight. Oave 

Borax 

Oharooal 

Powder alone Di:t'f'. fusible 
Black slag 

DRY TESTS 

Brown c t - maybe Cd'? 

Yellowish gl'een slag. 

Oold 
pale ytü.low 

"Bismuthu flux Easily fusible. Black residue. 

Olœ ed: Tube Coloured mirror neer the substance. 
Did not appear to be arsenic . 
SUlphu:r presént. 

Oonoluaion 

J'e 

Nothil.ng de:1'in1te 

Nothing def1n1te 



tor basic constituents. 

dr1ed in vacuo at 10;0 0. for three heurs end the portion was alJllyaed. 

The following anelysis was obtained: 

Losa on ig11ition at 9;0°0. 

Siliea 

Other insolubles 

Oalc1um 

Iron 

Aluminium 

Bisnuth 

Traces ot sulfides toun.d 

Small am.ounts ot carbonate round · present. 

Silie present. 

Phosphates and silicates trom b 



A semple of silt from the smelter was examined ror basic constituants. 

It was <lried in vaoùo at 10,5°0. for three hou s and 

analysed. 

The follow1ng analysis w s o~i ned: 

Losa on ign1tton at 950°c. 

S1l1oa 

Other insolubles 

Calcium 

Iron 

Aluminium 

Magnesi um 

Sulfidea were tound present . 

Traces ot carbonates were also 

ortion was 

8. 23'f. 

l6. 32t 

44.19j 

3. 04'/. 

6.o;t 

• a. 26j 

0 • .581, 



The erabs of the Na. s River, being somewhat larger in 

s1ze than those obtained loeally, it 1s not unusu l for local cra.'b- fisharmen 

to make tripe there at certain seasons of the year~ As under existing conditions 

1 t is absolutely essentiel the.t all suoh crabe be retumed home s.live, 1 t 1s 

customary to teke along a number of large boxes which permit a :t'ree oircu.lation 

of water. These boxes when tllled wi th crabe and boarded up, are enchored in a 

convenient place where they fioat with the upper sur:t'aoes awash. ' Usually suoh 

trips have a du:ration of from seven to ten daye dtiri~ whioh time Teey t'ew or bs 

re lost through death, desp1te close confinement and laok or food. In June of 

this year, however, an expedition of the ty~e juat re:t'erre 

deaths of all the oro.bs whioh nad been anchored in the bo:xas--approximately ninety 

dozen. males . .. Untortunately no semples of the dead cre.bs were t the.t tim.e brought 

back for exam1nat1on so th t, except for the opinion of the orab-tishemen them­

selves tbat the mud had "amotheredil the crabe, no ligb.t hâd so :t'8.r been shed upon 

the problem. In addition to this évidence the writer was informad by an Indian 

crabe on the neorby: rlats dur1:g.g _Me.rch ot this year. "' ether ar not this report 

had been e:mggerat ed thé 111:'i ter -was una bl e to l earn but in any event 1 t 1 s pro­

bable that it ba.d aome slight foundat1on in faot. Added to this 1s the fact that 

crab- fishing in that region 1• oonsidered very unsatiefaotory in comparison with 

other yeers . So much was ascertained from men 1nterested 1n the crab fishery . 

On J"ulJ 22, however, a number of crabe trom the district to which reter­

ence bas been œde, were secured by means of a beam-trawl in the ordinary cpurse 



ot shl'."imp trawling a.ll.d were brought 

These crabs when c ught were either just dead o wer on the point of d.yin • 

A chemical and microscopie exemination the rollowi~ their capture evealed 

the follo'Wing faots:-

turbid1ty of the water bad been 

re1!1arkod upon by the fislie:rmen. They were round to be covered to a varying 

dagree with a oanparatively thin, more or less uneven, semi-transparunt cover-
. 

ing. otted here and. th re tlir~h this coveri ng darker }8tohes were to be 

observed whic:b. wlien faolated were round to bé crystelline granules, i'ltnty in tex­

ture and characterize<f by sharp edges. On ~anpa.ring these granules with otherB 

obtained trom the eluice water of the smelter whicb is looated some distan~e away, 

the resemblence was foulld to be ve1'Y great . That the .quentity of foreign ma~erial 

so present as conside~able was elea.rly demonstrated by cutting away the gille ând 

in a beaker oontaining d1st1lled water. Upon doi this the water 

became murky and vecy eimilâr in appearance to tht: t in which the crabs had been 

c ptured. On tUtering tbia liquièi and testi.ng the tiner ~rtioles by means of 

Methylene Blue for organto matter, 1 t wae round that a considerable proportion 

beoame dyed, thus pointing ,to a probable organic origin. At this point 

sample 'was taken, the organic mate11.al burned away and the remaind.er tested tor 

1ron. As a consequence a cons id.erable proportton or tbe œterial was shown to 

be inQrganic and to oontaiA t veey high ~ercentagè of iron com:pounds, thus again 

painting to a s1m1lar1ty with sluice wàter from the snelter whioh had also been 

round to have a high iron content. 

li'urther, on exem.1ning the stomaoh round to contain 

conside~able quantitics or terial closely resembl1ng that to be round upon the 

granules 






