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FOREWORD. 

During the past fifty years the problems of 

the leather industry have been tackled from various 

aspects by scientific ~esearch workers all over the 

world, and "works control" today forms one of . the 

important foundation stones of efficiently run tanne-

ries and footwear factories. The raw materials of 

the tanning industry, hides and skins, constitute 

the largest proportion of the cost of production, 
' ' and it is only natural that the improvement of these 

valuable raw materials should be given primary 

attention by any leather scientist. 

Until only a few years ago, however, the 

South African hide and skin industry was at a serious 

·disadvantage in that it had to base recommendations 

for improved production methods almost exclusively 

on overseas experience and practice. The impor.tance 

of the differences existing between South Africa and 

European or American countries with regard to climate, 

slaughtering, hide and skin production in general, 

transport and sale, however, necess~tatea different 

approach to our specific problems. The overseas 

hide and skin industry has had, since the beginning 

of this century, the support and particularly the 

guidance of scientific research; but it was not 
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until 1935, when, through the support of the Hide and 

Skin advisory Board, Prof. W. F. Barker founded the 

original Tanning, Hides and Skins Research Department 

at Rhodes University College, Grahamsto~m, that 

science actively entered the field of hide and skin 

production in this country. Much of the work done 

had of course to be based on the results 61tained by 

overseas research institutions, and the adaptation of 

such results to s~it our own problems for some time 

formed a considerable part of the investigations 

undertaken. 

This thesis embodies the results of work 

undertaken by the writer since 1943 on specific 

problems of the South African hide and skin industry. 

Much of the work has already received publication 

through the Circulars and Journals of this Institute~ 

but it is embodied here again in order to maintain 

the continuityo The attitude throughout has been 

to evolve methods of production suited to our own 

conditions? and the adoption of the recommendations 

contained in this thesis should lead to improvement 

in the quality of our hides and skins. Much still 

remains to be done, and it is the sincere hope of 

the writer that this work will stimulate and form the 

basis for subsequent investigations. For that rea-

son more o·r less detailed descriptions are given of 
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all experiments conducted, and the theory of curing 

in it$ relation to tanning is briefly discus sed . 

The literature in each of the four Parts has been 

attached at the end of that Part to facilitate 

reference work. At the same time, however, the 

writer kept in mind the requirements of the t rade 

itself, therefore much of the work is diSCl~S S ed in 

popular terms. It is ' hoped that the correct balance 

between the two extremes has been arrived at. 

During the investigations t .o be described 

h er ein the writer r eceived informat ion, h elp and 

advice from various sources and would like to express 

his acknowl edgement and sincere appreciation to the 

following . 

The Union Government through the Hide and 

Skin Advisory Board and the Livestock and Meat Control 

Board for generous support. Mr. G. S. Mar~, 

Secr e tary of the Hide and Skin Advisory Board for his 

close co-operation. Mr. R. G. van der Hoven, form er 

Hide ·and Skin Inspector at · Port Elizabeth, for advice 

and assistance with much of the large scale work. 

Dr~ J. P. van ~yl as Chief of the Division 

of Chemical Services for information and advice in 

connection with standards for curing salt. 

Professor J. Omer-Cooper of Rhodes University 
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College for help and advice in connection with 

r esearch on ins ect control described in Part II. 

Messrs P. Glueck & Co., of Port Elizabeth, 

whos e co-oper ation was most helpful and who put much 

valuabl e material a~ the disposal of the writer for 

l arge scale experiments. 

Messrs Bagshaw, Gibaud & Co., of Port Eliza­

beth, through Mr. A. Gardner who, even under pressure 

of urgent warti~e r equir ements, still found the time 

to conduct tanning experiments with hides cured by 

the writer. 

The Superintendents of I~unicipal abattoirs, 

hide and skin deal ers, brokers, shippers, sa lt produ­

cers, and. many others who at all times were r eady 

to assist the writer. 

M~ssrs African Explosives and Chemica l Indus­

tries, Ltd., through their Grahamstown Officer, Mr. 

A. B. M. Vfuitnall, for information and supplies of 

experimental samples of ins ecticides • 

. The Staff of the Leather Industries Research 

Institute for help, advice and close co-operation. 

The Director of the Leather Industries 

Research Institute , Prof. Dr. S. G. Shuttleworth who, 

through his a~vice, help, constructive critic ism and 
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.. co~1stant encouragement, always stimulated and guided 

the investigations undertaken by the writer. 

Leather Industries Research Institute, 

Rhodes Uni vers :~ ty Coll ege, 

Grahamstown, South Africa . 
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!ITE SOUTH AFRICAN HIDE AND SKI N I NDUSTRY - GE~EP~. 

THE RELATIVE VALUE AND IMPCRTANCE OF T!IE I NDUSTRY . =;:;;;_,;;;.; ______________________ . --------

The leather industry occupies a singular posi-

tion among the other contemporary industries in that 

it is dependent for its all-important raw material on 

hides· and skins, which constitute approximately 50% 

of the total cost of production of the finished 

leather. Hides and skins are basically only by-

products of the livestock and meat .industry and are · 

conseQuently produced irrespective of demand. They 

have r-evertheless become so important that it has 

been found necessary to apply to their production and 

marketing the same fundamental principles · underlying 

all r elated industries, thus r a ising the organis ation 

dealing wi tb the:?e products to t~1 e level of a separate 

in1ustry, interdependent with that of livestock and 

meat production on the one hand and l eather manufac-

ture on the other. 

Shuttleworth (1), in dealing with the problems 

of the South African leather and allied industries, 

ha~ come to tne conclus~on that t here is every like-

lihood of an increase in the production of hides and 

skins in the future~ due to the growing world 
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population and a conseQuent increase in the demanQ for 

meat. On tlle other hand~ improved means of communi-

cation will make it possible' to meet the demand by the 

tanning industry for more hides and skins from a much 

wider source 9 with the result that only the best ra·.: 

material will have a market. The increased marketin:.:£ 

of artificial products also endangers the economic 

stability of the hide and skin industry~ and it t :2ere­

fore would seem reasonable to conclude that it is 

essential for this 'industry to bring about such im­

rrovement in the quality of its products that it uill 

be able to f Ree S1.Ach compet'ition. Duri 11g the past 

war the rapid expansion of the South African leat"...er 

1 industry, especially in the production of the heevier 

types of leather, often outstrip},;ed the available 

amount of raw mat:;:;r~.al, and t be keen market fop hides 

resulted in the acceptance of inferior quality 200Q~ . 

It can safely be ~saumed tha t _t h e demand will not 

decrease rapidly 9 but sooner or later the difference 

between demand aml supply will be smoothed out and 

there will be a demand only for QUality standard 

products. 

When discv.ss ing the problems of the South 

African hide and sk in i ndustr y, the fact has always 

to be kept in ;;1i n cJ thc.t the country is vast and 

sparsely populate~. This brings wi th it the pro-

duct ion of hides e.nd skins in small numbers' with 
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the result that it is very dif; icult to improve or 

to standardise such production. Sl aughtering in 

municipal abattoirs contr ibutes only about 607; of the 

total hide and skin output 9 and even at the larger 

centres the quantity i s small if compared with the 

overseas meat packing concerns. The remainder of 

the hide and skin production originates from farms~ 

both European and Native. 

Despite intens ive propaganda by the Hide and 

Skin Advisory Board, the Leather Indus tries Research 

Institute , the Anti-Waste Organisation and various 

other bodies ~ there is still a tendency amon~ farmers 1 

and even at abattoirs, t o consider and treot hides and 

skins as off a l - a necessary evil to obtain meat. In 

the case of European and Native farmers t~is is mos tly 

due t o the fact that the i r hide s and skins are pro-

duced in very small numbers, except during periods of. 

drough t or disease. Therefore they do not feel the 

monetary neces s ity of improvement, not realising ew.t 

any l oss sustained by the industr;y as a whole must 

eventually be borne by themselves as primary produ-

cers. It has been shown by ~cLoughlin (2) that t he 

hide of a compound or low grade ox in normal times 

r epresent s be t ween 10% and 20% of i ts total value~ 

and that this amount is often the onl y profit ob-

tained in producing such an animal. 
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During the years 1935 to 1939 hides and ~kins 

provided one of the main items of South Africa's 

agricultural export 1 the total annual value approxi-

mating the £2 9500~000 mark. To this muot be added a 

sum of about £500~000 representing the value of hides 

and skins handled by ldcal tanneries. Hides and 

skins ' therefore rank with wool and fruit in impor-

tance as export products. This output does not 

Fig. 1. Shipping Hides and Skins from a South African Port. 
(Published by courtesy of Dr. S. G. Shuttleworth.) 

receive any support in the form of a Government sub-

sidy 9 and must be considered a valuable source of 

agricultural revenue. Durin£ the past war ~ however, 

thci export of hides.and skins suffered a severe de-

creas~ which was due to mainly two fact ors . The 

rapid expansion ~f tbe country's tanning capacity, 

caused by the necessity for increased war-time pro-

duction of leather goods 1 resulted in a state of 

• 
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affairs where nearly all hides and a much greate r 
. 

proportion of skins could be handled loc ally. Th e 

demand for hiCes led to the introduction of govern-

ment control over \vet-s~lted hides 9 whici1 brought 

about some improvement and standardisation of thes e 

materials . On the other hand 9 serious difficulties 

vvere experienced with shipping facilities, so tbat 

large stocks 9 especially of skins 9 h ad to be kept in 

store at the coast for considerable lengths of tii":e. 

Much damage was done to such stocks through the 

ravages of insect pests. 

Table 1 9 tal:en from st atistics pub lished j_n 

1936 by t he :Um.'"'ban ·vool Buyere ' Associa tion ( 3) 9 

represents the average figures of our :;re-war export. 

How these figures will be affec ted during t lle next 

decade still remains to b& seen. Brita in ? the Unite d 

States and :i!1 rance were the main clien ~ s in the pl'"' e·~ 

war period , and it would appeal" that t h ey will 

retai n their posit ions on our r:1arket . . 
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NUlvlBER OF HIDES AND SKINS 

~~POgTED_lN 12.2§· 

--

: 

Destination Hides 1 Goatskins I·..Ie rinos other s;.1eep 

Britain 648 '756 504,968 1,051,028 1,671,140 

Italy 157,183 3,530 38,019 -
U.S.A. 82,822 1 '252 ,511 1 ,584 , 685 1,836,110 

France 122,771 595 , 653 2,986,119 55l ,LJ-42 

Germany 299,231 487,562 112,738 37? L!-27 

Belgium 95,869 7,296 41,957 1,675 

Holland 66 ,L!-59 23,385 384,181 5.,llJ 

Japan 81 , 621 1 --·( ,jj -._; 10' 697 400 

Canada 100 - 9 ,500 2 ,700 

Other 41,651 62,641 77,441 22 -:.. -:-·4 , ./ _) 

• 

Total 1,596,463 2 , 938,882 6,296,365 4,128,341 

Shuttle·vorth ( 1) investigated the organisation 

of the South African hide and skin industry', ahd con-

eluded that it complexity militated against its 

efficiency. He represented the organisation graphi-

cally as shown in Fie· 2. The term primary producer 

denotes ei-ther the farmer or the butcher to ''lhom t~1e 

livestock is sold for s laugnter. 

I 
I 

I 
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Such a complex organisation necessarily r esults 

in much overlapping 9 waste of time and the accumulation 

of middle-men fees at the expense of the primary 

producer. Moreover 1 it ma~es it very difficult to 

bring about improvement and standardisation of hides 

and skins. However 1 since Shut tleworth has alreHdy 

adequately dealt with the e conomic aspects of t he 

industry 9 t he v1riter ·;;ill r efr a i n from discussing it 

again here. 

The South .African hide and skin industry br i ngs 

into circulation an.i'1Unlly ab out £3 9 500 1 000 and its 

export products rank high with other agricultural pro­

duct s . The qunlity of these hides and sk ins i s 1 

however 1 not of a ·suffi ciently high standard to ensure 

a steady market in the face of increasing competition9 

but the complex organisation of the trade 9 togeth er 

with the fact that hides and skins are produced in 

small numbers over a vast country 9 make t he intro­

duction of impr·oved methods of tre::1 tment very 

difficult. 

• 
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Qb.~J2.!Q£._g. 

~EFECT~ OF_~OU1tl_~ERIQAF_ HID~~-~~~-~~IN£. 

iil_Int£_QQUctort• 

Before discussing those defects '7hich are 

generally referred to when South African hides and 

skins are evaluatedg. it would ~erhaps be appropriate 

·to mention here the inherent quality of our livestock. 

Only the broad outlines of the subject can be touched, 

but a more detailed account of certain aspects will 

be found in Shuttleworth's work ( 1). 

According to Shuttleworth 11 th.e type of (Ameri­

can) slaughter stock described ..... · as inferior· to 

common 9 would represent the best seen in most of the 

South African slaughtering pens, and a ver>y much poorer 

type of animal is usually slaughtered . 11 This state 

of affairs is due to a number of factors. The United 

States Department of Agricul ~ure (4) l1as found tl'Jat 

the best hide is derived from a~ ~nimal bred purely 

for beef producing purposes~ and this is very seldom 

encountered in South African cattle 9 the bulk of which 

is bred for the dual purpose of beef and milk pro­

duction. Furthermore 9 a relatively large proportion 

of our cattle is native-owned and is genel"ally of a 

very inferior type. Since the native regards his 

cattle as indicative of wealth, he usually refrains 
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from slaughtering animals which are still vigorous and 

in good condition. The inferior grade cattle of "Gl1e 

natives have a l r eady shown ill-effects upon the 

quality of the stock owned by European farmers~ and 

steps ar e now bei ng taken by the Union .Jepart:nent of 

Agr i culture to prevent cross -breeding of th i s type . 

European farmers are also averse to selling young 

animals~ with the result that the larger proportion 

of stock offered for slaughter is of inferior gr ade . 

Animals of three to f our years old not only yielc th~ 

best beef p but the hides are sound and remove eas il~ ~ 

thereby el i minating flay-cuts. It would therefore 

appear that we in Scu.th Africa are dealing wi t :-1 11 i des 

which are inher ent l y of poor quality , makine it even 

more necessary to improve as far as possibl e the r:1et hods 

of treatment durine and after s l au[ htering and flay­

ing, i.e. preservation. ~urtherDore, it i s vitall~ 

important to eliminate the defec ts rrhich are inflic t ed 

upon the hide or skin while still on the animal, as 

will be point ed out below. 

The South African ?~ierino 9 a lthough an exce l lent 

woolshe ep, does not yield a good pelt for leather manu­

facture (5). Ovtin[ to a former p·!.'e\Taleht' idea 

among wool farmers, the s o- called wrin..kl ed sheep -:as 

favoured for its wool - produc i ng qualities and t l1e pelt 

consequently suffered because of extr eme ribbines G 

which made the gr a in more or l ess useless t o the t an-
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ner of light leather. Of late the tendency is again 

to breed smooth-bodied sheep because it is claimed 

that they yield more wool of better QUality and ar e 

less prone to attack by the dangerous blowfly. 

Such sheep yield pelts of smoother gra in~ tl1us making 

them more valuable to the tanner of linin[ leathers. 

Furthermore~ the merino skin has a marked layer of 

fat between the grain and the flesh~ resulting in 

very loose leather. Merino skins are therefore 

usually tanned as grain and flesh . splits 9 the former 

being used for cheap lining leather and the latter 

for chamois leather. 

The Glover skin, as typified by the so-called 

Ronderib Afrikander, is undoubtedly one of the best 

skins on the world market for the production of 

gloving and clothing leather . Our chief competitor 

in this line is the South American Cabretta 'ihich is 

a smaller skin9 reQuiring more handling per area unit 

of leather. Unfortunately it would seem that the 

true South African Glover is in danger of rapidly 

disappearing from the ma~ket, its place being taken 

by skins ·vvhich do not possess the same leather ruaking 

QUalities. Over a period of some two decades the 

extent to wh ich cross-breeding has been practised b~r 

farmers has had its effect upon the size of the stock 

of true Ronderib Afrikander and NamaQualand sheep~ 

and the skins now offered as Glovers comprise many 
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types l ike tbe Blackhead Persian~ so- call ed woolly 

Glovers, etc• These skins are generally smaller .1nd, 

because of the longer hair (wool) de not possess the 

same leather producing qualities as thc true Glover . 

The l atter is now mostl y confined to the hinterland 

of Cape Tmm and still r i ghtfully e.njoys its supcrj_or 

position on the market . ·A note of ~arning shoul& 

t her efor e be sounded to far mers to be careful in 

cr oss-breeding 1 so as not to sp( il the value of t :1c 

pelts of their meat sheep . 

Apart from the inherent quality ol tl1c l1ide 

or skin, three main criteria arc used to eval uate a 

hide or skin from the point of view of leather manu­

facture . According to these the i de al hide or skia 

s hould be free from any defects on t~1c grain~ should 

have a smooth flesh side free from f at, mea t and f~ay­

marks, and should be i n a perfect state of preserva-· 

t ion, i . e. all forms of bacterial de cay must have ~een 

prevented so t hat the material will resembl e the f resh 

condition when put into the firs t . tannin£ proces ses . 

Based on these standards it beco•::1es apparent that t~ . c: 

quality of South African hides and skins falls f ar 

short, and i t . is estimated that the industry loses 

33%, about £1,250 , 000 9 of tbe totc.. l potential annu.n l 

value of its products because of faulty, inefficient 

or negl igent -treatment . The loss incurred with 
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defective hides and skins is all the more magnified 

in the tannery and footwear factory by the amount of 

time~ labour and expensive materials spent on prepa­

ring such a defective piece of leather. It is for 

example often the case that no~ one square inch of 

the grai~ of heavy le~ther has not been damaged in 

some way or other~ consequent l y diverse means of 

overcoming such difficulties have to be devised by 

the tanner wh~ necessarily, must allow for extra 

expense when offering a price for his raw materials. 

(ii) Defects on the Hide or Skin Whilst 

Sti1l_Qn_1he Animal~ 

It bas been estimated that damage of this 

type is responsible for an annual loss of £500,000 

to the hide and skin industry, the greater part of the 

loss (about a quarter million pounds) being ascribe~ 

to indiscriminate branding alone, wh ile barbed wi~e 

scratches 9 horn~ whip 9 tick and thorn marks cause a 

further loss of approximately £100,000; the balance 

is put to the account of transport, slaughtering and 

flaying deficiencies. The bulk of this loss is 

borne directly by the farmer who is penalised by the 

lower prices offered for his slaughter stock. 

(a) Barbed...2:2£~ is unfortunately the recognised 

fencing material in this country, few farmers 
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realising the harm done thereby. In the Argentine (6) 

the losses due to barbed wire scratches are estimated 

at between 7c;. and 10;· 1 and no doubt similar figures 

apply in this country. 

(b) liorne and prime beef do not go together in 

cattle according to research done by the United otates 

Department of Agriculture (4). It appears that 

dehorned cattle feed out much better, especially if 

the horns are removed when showing only as 11buttons 11 

on the calves. Truck-loads of horned cattle often 

result in bruised meat and damaged hides, and horn 

marks are quite frequent on .south .Af rican hides. 

(c) Tick marks, although apparently negligible on 

the bide or skin, show up very plainly on the finished 

leather and may cause the rejection of large areas 

in. the clicking department of footwear factories. 

Especially Eastern Province and Fatal cattle are 

prone to such damage~ the so-called arsenic-resistant 

tick being in no small way responsible for this. 

(d) The South African veld is, on the whole , very 

bushy in parts and thorn marks are frequently found . . ----------- . 

on the grain. During some seasons considerable 

trouble is caused on sheepskins of all classes by 

(e) Branding is perhaps one of the worst difficul-____ _....... 

' 

' 
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ties in this country. The most valuable part of t~e 

hide is the butt wh ich . corresp~nds to the back and 

sides of th~ animal and which yields the best and 

stoute$t leather. Any dama( e to this part of the 

hide .is therefore relatively greater than i t would 

have been had the same damage been infl icted on t~e 

Fig 8. Brandmark Measuring Approximately 2 x 4 ft. on a South African 
Native Hide. · 

(Courtesy of Dr. Shuttleworth.) 

\ 

neck or belly. ·rn South Africa the accepted prac-

tice is -to put the brand on the butt where ~tis 

claimed to be mor~ easily visible. This brand is 
' usually repeated with change of ownePsh ip 1 with t~: e 

result that l arge areas are spoilt. Brands are often 
-

of outrageous size, especially on native hides , and 

in many cases the branding iron l1as been so hot or 
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so long applied that it is burnt through and can be 

seen on the flesh side of the finished leather. 

(f) ~ruis~~1g_tr~nspor! arise from the fact that 

cattle pens at railway stations and cattle trucks for 

transport ·are constructed in a rather haphazard way 

with inferior material. The ani mals are often cut 

or bruised by wires~ sharp edges and jutting angles . 

Too many animals are crammed into a small space, and 

horn marks and bruises are then freq_uent. Since "G~1 is 

damage occurs when the animals are already on their 

way to the abattoir 9 the hide or skin do~s not get 

any chance of healing naturally and t he marks and 

bruises show up very clearly on the finished leather . 

(g) Eau]:~ndL.Qr ig~£fi£ien.L§..!§£S1:!!~£ing must be 

rega~ded in a very serious ligh t. Shuttleworth (1) 

has give~ a detailed account of condit ions prevailing 

in South .African abattoirs~ and. his find ings may per­

haps be summarised as follows. Many of the larr::er 

abattoirs are eq_uipped in a fairly modern ·fashion 

allowing of a certain degree of efficiency in the 

handling of stock~ but ther e i s still much scope for 

improvement . Most of the abattoirs lack suitability 

with regard to such matters as design, drainage 9 

sanitation, hoisting facilities, cattle pens ~ run­

ways, stunning pens, bleeding rails, sheep slaughter­

ing eq_uipment, tail extractors, flaying machin~s 9 
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and hide and skin storing facilities. The labour 

employed, mostly non-European, is often of inferior 

types with little or no training. This is mostly 

due to the low wages offered. Each butcher usually 

has his own 6ang of slaughtermen, with the result 

that there is no efficient system of grading of men 

or of supervision. The outcome of all this is that 

Fig. 4. Typical Flay-marks on a South-African Hi\'le. 

the hide or skin is bruised 9 becomes contaminated 

with blood and dirt, ripping and flaying are done on 

unscientific lines and much unnecessary damage is 

inflicted upon very valuable materials. 

Slaughtering on farms has been investigated 

by Rose (7) who reported th~t 11 on most farms the 

slaughtering place is easily recognisable by the 

"blood-stained ground, the manure tbat has been 

. emptied from the intestines, and the buzz of many 
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flies. The slaughtering is done by a native whose 

clothes and body are filthy; consequently all the 

requisite conditions for rapid putrefaction are 

preeent;.·tt If it is true that slaughtering and flaying 

are bad in municipal abattoirs~ it is even more so 

on the farms, and bide and skin dealers can with-

out fail pick out the so-called country skins 

originating from farms. These hides and skins are 

Fig. 5. The Effect of Correct and Incorrect Ripping Lines on the Resulting 
Sheepskin. 

characterised by the lack of good pattern and by the 

many flay-cuts and scores present. Fat and bits of 

meat are quite often left on the . skin 9 t he material 

then ·being more prone to attack by the Dermestid hide 

and skin b~etles. 

One aspect of slaughter ine needs special 

mention here. Animals are nearly always slaughtered 

on the ground or on the floor of the abattoir 9 and 

are then left lying there in pools of blood and dirt 
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whi le flaying is in progress . The .hide or skin thus 

becomes contaminated with materials which not only 

may cause undesi~able stains, but which form excellent 

media for the commencement of bacterial development . 

This is especially deleterious bacause of the fact 

that hides or skins ar e seldom washed prior to curing 

and are often left l ying about f or hours before being 

removed to the cur ing shed. 

(iii) Defects on the Hide or Skin 

§ft Q£_E1:§X1M. 

Damage of this type is perhaps the most 

serious in the industry, not Oi.1ly because it causes 

an annual :J_oe s. of about £750,000, but because of the 

f act that in the past no suitable methods of treat­

ment have been avail able for t he prevention of putre­

faction and of insect damage; The apparent apathy 

of those concerned, coupled with severe climatic 

conditions - conditions highly favourable to the 

propagation of bacteria and insects - have made it 

difficult to eliminate even part of this loss. In 

the fol lowing · chapter will be described t he past 

attempts at bringing about improvement, and in the 

next three Parts of this work will be given the 

latest methods evolved by the writer at the Leather 

Industries Research Institute . 
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The object of curing a hide or skin is to 

prevent or stop bacterial decay by such means as will 

not adversely affect the leather making qua l ities of 

the raw materials . This, in brief, is the theme of 

the work to be described in Parts III and IV of 

this thesis. It will therefore suffice to mention 

at thi~ stage only the ~roader outlines of the 

various pr obl ems involved, so as to present the 

reader with a clear picture of the conditions gene ­

rally r uling in the country. 

South African climatic conditions are favour­

able in that the animals are .not subject to long 

periods of stabling as is the case i n European 

countries ( 8), therefore they are generally in a ,.:1uch 

cleaner condition prior to slaughtering . It is then 

not essential to wash the animal before it enters 

the abattoir . However, we in this country derive 

little if any benefit from this circumstance? since 

the relatively clean animal"s are subsequently sub­

jected to fi lthy s l~ughtering conditions as pointed 

out above . We ourselves create the conditions 

which necessitate washing of the hide after f laying , 

but only in exceptional cases is thi s practised . 

Blood not only causes stains on the resulting leather , 

but by its presence prevents the curing salt from 

rapid penetration, thereby al so facilitating decay . 
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Dirt on the h ide also has the effect of preventing 

salt penetration and of stimulating bacterial deve--

lopment. ('9, 10) . 

Commercial sodium chloride is the recognis ed 

curing . salt in So~th Africa 9 but it will be shown in 

Part IV that the type ·.of sal t used by th~ _industr~r is 

often of inferior ~uality . 
I 

Moreover 9 it has been 

and to a certain extent still is the practice to re-

use curing salt . Such sal t gives rise to what bas 

become known as true salt stains which are ·visibl e 

on the cured hide or skin and on the finished l eatjer . . 
A detailed account of this important subject r.rill be 

given in Part IV. 

h_ba_i!_oir_gides are usualJ_y sold to tarm.ers in 

the wet-sal ted condition. The butcher either dces 

the curing hi t71Self or has some arrangement with a 

hide and skin dealer who removes the hides f rom t~e 

abattoir to his curing shed. Often the ~iQes are 

l eft t oo long at the abattoir, wit~ the result t hat 

partial decay sets in and the blood congeals. Durin: 

the war control over s l aughtering and over the sale 

of wet- salted hides caused many hide and skin dealers 

to pool the i r resources of curing. This was benefi-
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cial because a more uniform cure could be obtained at 

each centrep but there was more danger of serious 

delay in the ~1andling of stock~ The usual r.1etl1od 

of salting is to stack the hides flat in large SQUare 

pile~ covering about 20 square yards of floor space, 

each h ide receiving al)out 20% of salt on t he tail 

weight. .Another method of s tacking also in vogue 

is that of putting the hides one on top of the otber, 

flesh side up, in single piles or "batties". T:1is 

method allons of better dra inage tban the former. 

The stacks are built to a heicht of three to four 

feet and then .completely covered with selt. .After 

ten to fourteen days the hidee are pulled9 i.e. t~e 

stacks are bro:;:en up, excess salt ohalcen off and t~1e 

hides bundled for transport . Both oethods of sta cking 

are prone to ~dulteration, since in most c~ses the 

stack is hollo·.v and the saline (usually bloody) 

solution cannot run clear . This approaches the 

method of pi t-salting which was 2topped a few years 

ago by the Government. Only in exc eptional cases 

are the hide cellars cool enough . and not sul) ject to 

unnecessary draughts . Especially in summer tbe bides 

are attacked by red heat, the l"ligh temperatures in 

the stores stimulating the propagation of the halo­

phylic (salt-loving) bacteria responsible for the 

development of this particular type of stain. 'Net-

sal ted hides quite frequently sb o, .. tPue salt stains 
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due to dirt, blood and impure salt (9,10,11). 

E§£m hid~~ arrive at the broker 9 shipper or 

tanner either in the dry-sal ted or sun- driec: condi­

tion. . The dry-salted hides are general ly badly 

cured, due to mainly three factors . In the first 

place the amount of salt used is very seldom suffi-

cient to saturate the hide . 

put out to dry in the sun almost immediately after 

application of the salt 9 so th at the latter G.oes not 

penetrat.e the •:ret hide effie iently\ Thirdl;r, the 

hide is generall y put down flat, or worse still 

pegged out in the stretched condition, on the gro~1~. 

The rapid surface drying results in hard cr usts 

which prevent ·the moisture inside from eyapcrating . 

The temperature on the ground easily exceeds 37°C 

at which critical point the prot e i ns commence to 

coagulate, thereby interfering 7i t:! the t-aP..nin£ :_IJ:' o-

cess . See Part IV. A m6st deplor~ble practice i2 

that of pegging out the hide on the rround, since t~1e 

tension on.the fibres deprives the leather of much 

of its flexibility and tensile strength . 

Native hiQ.~§. are nearly ah:ays offePed on 

the mar ket in the sun-dried condition, like some 

~uro~ean faro h i des, since the na tive can very 

seldom afford to pay for the salt required to produce 

good dry-salte~ material . As has been me~tioned 
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above~ the rapid surface dry ing traps tbe moisture 

inside the hide~ consequently putrefaction can pro­

ceed unchecked. ·sun-dried hides are usus.lly flinty 

and hard as boards ~ and although out,,tardly in good 

condition~ they are more often than not 11 green11 a::..1.c1 

rotten inside . Many tanners find that such h ides 

disintegrate in the soak pits~ e~d this means serious 

loss to t he industry since native hides form a laree 

proportion of the total output. 

Shade - drying is not yet generally practised 9 

although it ca::.1 yield much bette::.." results ·t: l1an sun-

drying . :L'11 e trouble with she,cle - dried h i G.es is usuall y 

that they are allowed t p .putrefy Gue to too slow 

drying and the l ack of antiseptic tre2tment . If 

drying procee ds fast enGugh to prevent such decayp 

the hide is ·usually in r easonably s ound c ondition . 

The above remarks on the conditions under 

wh ich hides are produced at abatt oirs · arso apply to 

sheep- and goatskins~ except that these~ because of 

the long wool or hair~ are even more prone to conta ­

mination with bloal and dirt which ar e seldom r emoved 

by washing prior to curing . ~xcess fat and ~ iecec 

of me at are left on skins because of inefficient 

flaying . The tendency of hide and skin dealers to 

pool their curine resources als o manifested itself 

in the case of skins . ~ecently some con cer ns int ~o -
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duced hand-fleshing of fatty skins to remove excess 

fat. · There is a \'J id.e variation in the curing raet:1ocJ.s 

in vogue at different centres 9 but no one method 

yields good results~ 12 )·. A detailed CJ.ccount of t:~ e 

problem will be given in Chapter 15~ t~erefore only 

a brief survey will suffice here . 

A method referred to as t:1e Cape Town cure 

consists of se.lting the sk inB :·1iti1 about four pounc'ls 

of salt each 9 folding them' douJle flesb to flesh 

along the backbone and stackin-G t~iem in long pileE 

about four fe~t high? one skin deep . After three O:i." 

more days the salt is shaken off an& the skins are 

stacked flech to flesh in sin£le pileE or batties for 

a further .period of three days to t:.1ree weeks. 

Sometimes a second light salting is given prior to 

this battie- stacking . The skins are t~en dried eve~ 

horisontal poles in the sun, the skins being bun[ 

with the necks e.nd tails reaching dm7nwarde . This 

method allows. of a reasonably good and light cure, 

but the bellies and legs are inclined to be papery 

and thin due to the continual loss of brine in the 

bat tie stacks. Another method is to stack the skins 

flesh to flesh in a square pile 9 about tbree feet 

high, for six or ~ore days . In this case t~e seep­

age of the skins does not clear t he stack as in t~e 

Cape Town. cure, but . drains into t:1e skins lower dcrm 

end contaminates them with blood end dirt , result in: 
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in a "heavy cure". This method is more prone tc 
' 

adulteration,· but there is less dan2er cf :fold.s rnc~ 

grain cracks since the skins are stacked flat in t~1 e 

pile . In other cases the skins are put flat on t~:e 

floor and salt shovelled over eacll l ayer . .Jucb ekins 

are excessively dirty and the wool or hair lad~n '., it:1 

salt. Some concerns fold the skins into sc:uare fort!lS 

after salting and ~tack them tc excessive heiehts. 

The result often is a dist inct fold or crack on the 

grain. In all cases washine of tbe fresh skins is 

omitted~ the salt is i mpure and too often re- useC . 

Farm skins are general ly dry-salted 9 but t~c 

same deficiencies are fqund as in dry-salted faro 

hides . Too little salt is applied~ t~e skins are 

dried flat on the gr ound in t~1 c sun and are dirty 

of appearance . 

Native skins are , like hides~ sun- dried a~d 

gener ally i~ a bad condition of preservation. Sue~ 

skins lack the tensile strength e~d elasticity 

required of light l eathers. 

A general curing defect of South J~fri.can skins 

is the exc~ss i ve amount of adherinE: fat en. t:1e :.o':' les -1 

side . Such o. layer of fat p .•.:- evcnts rapid and tbo-

rough penetration of t b e salt ? :i.."'enders dr~ring a s J.o·.r 

and inefficient procedure and r esults in greasy skins 

owing to melting of th e fat in the sun (lJ ) . 
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The marketing of abattoir produced skins 2nc 

hides affords very little difficulty~ but as has 1:e::;n 

pointed out in Chapter 1 the hides and skins from 

European and native faros reach the shipper only 

after havinz gone thrmi[h the :1ands of a number of 

middle-~Ln. During this period the material is Drone 

to serious damage by hide and skin beetles an.d moths . 

Another diff iculty is the \7ay in wllich hides and e!:ins 

are bundled for transport. Usuall~ they are folded 

to make the :t:a::·cel compact, wit~l the result that 

grain cracks develop . The use of wire to fasten 

the bundles leads t o iron stains on t h e leather. 

The main difficulty in this reepect is t he 

damage ca~sed by the Dermestid hide and skin beetles 

and the Tineid moths, damage ~~ic~ has· been estimate d 

at about half a million pounds·sterling every year . 

The trouble is accentuated by t 1.:e c~ irty conditions 

under which hi~es and skins are ·kept in many stores ~ 

the lack df venttlation, and the lack of insectici~al 

treatment . 
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SUMMARY. ------
The inJerent QUality of South African hides 

. and skins is below that o~ the overseas products, 

necessitating even more care of the treatQent durin: 

and after flaying . Defects inflicted on the hide or 

skin whilst s till on the animal by such factors as 

branding 9 transport bruises and inefficient s laue~·:tel., -

ing r ender the hi des and skins :.nucl1 less valuable 

to t he tanner and result in an annual loss of about 

£500 ~ 000 to the industry. Faulty , negligent or 

inefficient treatment during and af ter curir_,_g i s 

responsible for an even greater loss . On the 'Nhcle 

the pictur e painted of conditions in the hide anQ skin 

industry i s not re - assuring 9 and serious efforts will 

have to be made to bring about the neces sary 

improvement. 

. . 

.. 
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• 

PAST WORK ON THE IMPROVEMENT OF SOUTH 

.AFEIQAN.JilQm§_A~ SKID.§.. 

The inferior quality of South African bides 

and skins has caused concern for a considerable time. 

Shuttleworth (1) summarised the position up to 1929 

in the following paragraphs. 

' 14 ) 
11 Schauder/ mentions many historic references 

to hide and quality. He states that in 1904 the 

evidence given to a Government Select Committee 

showed 'that Colonial hides were inferior to those 

from overseas in that they were often in a damaged 

condition when placed on the market 9 being cut and 

scarred through unskil~ed flaying.' 

"In 1911 some interesting evidence <;m South 

.African hides and skins was given by tanners to tlie 

first Union Commission on Commerce and Industries (15). 

Mr. Coaton said that until the Government did some-

thing to improve the grain of the hides. he was 

afraid that the South African tanners c ould not do 

anything in the class of chrome leathers. He pointed 

out that Australia estimated its loss es through 

branding on the butt as £300,000 per annum. He con-

sidered that, besides brand mar ks , considerable 

damage was done by barbed wire fences, thorn marks 9· 

• 
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whip marks, tick marks and marks due to bad flaying. 

Mr. J. Neil Boss, giving evidence before the same 

Commission, pointed out that the hide export business 

had resolved itself into more or less of a gamble? 

or purely speculative business, as South African 

hides were frequently sold in ' the London markets much 
• 

below South African prices, t~e exporters having 

contracted for every available skin many months 
• 

ahead, thus limiting the su~plies vailable for t he 

local tanner. He recommende d an export duty on 

hides and skins. 

"In 1922 the Board of Trade and Industries (16) 

made the following remarks on the subject. '.'le 

desire to refer to the serious allegations made by 

all tanners about the conditions of the sle:ins anc b ides 

they receive locally. The damage done by branding 

all over the most valuable part of ·the hide, unskilled 

flaying and marks caused by tick bites, whip and 

barbed wire is described as enormous. The resul t is 
• 

that according to information received by the Board 

our hides and skins fetch, when exported, some 4d per 

lb. less than those of other countries. Counti:'.'lg 

hides and skins used locally, t h is mi ght easily me an 

a loss of £1 1 000,000 a year to t~e country. We do 

not feel called upon to make any particular recom~en-

dations to deal with this mat ·~ er, but recommend. that 

it be tefered to the Agricultural authorities t hat, 
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where necessary, legislation be passed allowing for 

l ess wasteful branding and that a campaign be insti­

tuted to stop the waste now going on.' 

"The South .African Journal of Economics has, 

from time to time, called attention to t he need f or 

improvement. 'Even in present conditions of suppl~' 

it said on one occassionp in an editoria l (17) 9 

Fig. 6. Flay:ng in Progress in a Munkipal Abattoir. The Knife is used too 
frequently. 

~much cou~d be done to improve the q_uality of the 

hides available for conversion into leather. You 

may go into any So~th African 'talli~ery 1 and you will 

hear the same story of the damage done to the hides , 

whi l st the animal is living and during flaying . 

Whip marks, scra tches from barbed wire~ tick bites 

and ~bove all brands, contribute· to l essen t he vnlue 

of the bide ••••• Bad flaying furthe r lessens t he 

value.' 11 

' 
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The fi rst pape~ with a scient ific approac~ 9 

on the improvement of farm skins was published by 

Rose (7) in 1929. Rose drew the attention of f armers 

to the monetary value of the skins and pointed out 

how large amounts of money were ~asted annually 

because of improper methods of flaying 9 curing and 

marketing• He then proceeded to make recommenda­

tions for improvements along the following lines. 

1) Slaughtering should be ~one on properly con­

structed platforms to avoid contamination of the 

skin with blood and dirt. 

2) Flaying should be properly executed, resulting 

in a skin of good pattern~ free from flay-cuts 

and scores. 

3) The curing salt should be clean? of fine grain 

and relatively free from alum9 calcium sulphate 

and lime, these materials be i ng responsible for 

stains o~ the cured skin. 

4) Since putrefaction sets in soon after death 

of the animal, salting of the skin must not be 

delayed too long. 

5) It i s recommended . to fold the · freshly salted 

skin for · a period of thirty-six hours to ensure tno­

rough penetration of the salt. 
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6) For fatty skins of the Blackhead Persian type 

a preliminary salting and rolling for 24 hours is 

recommended, followed by hand-fleshing to remove 

the fat, and a second salting applied. 

7) Skins should never be exposed to direct rays of 

of the sun, the sur~aces baking hard and trapping 

moisture inside the skin. Pegging out of the skin 

should under no circumstances be practised. 

ing is best done in the shade. 

Dry-

8) Skins should not be stored under conditions 

induciveto the development of Dermestid beetles and 

skin moths. 

9) Methods f or bundling and transporting of cured 

skins are described in detail. 

In the same year a paper by McLoughlin (2) 

drew attention to the economic aspects of the hide 

and skin trade in South Africa. All these and 

other agitations resulted in t he appointment of 

McLoughlin by the Union Gover:n.-r1ent to investigate 

the local hide and skin industry, and as a direct 

outcome of his report the Hide and Ski~ Advisory 

Board was constituted by the Government, this new 

Board holding its first meeting in April, 1930. 

The members of the Board were representat ive 

of all industries concerned with hides and skins~ 
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i.e. from the :primary producer to tbe tanner. .\ 

serious lack of scientific knryJledge regarding the· 

preservation of hides and skins urged the 3 oard to 

send an officer overseas to investigate conditions . 

On the basis of his report (18) the 3oar d could t~en 

put forwqrd recommendations for improved production 

methods, B.LJ.d caul?- pass regulations govel'ning the 
' 

export trade. Four hide and skin inspectors were 

appointed in 1935 at the four major ports. 

It was, however, realis ed that conditions in 

South Africa called for specific methods in hide and 

skin production, and that much res earc~ would have to 

be done locally before any regulations in this respect 

could be enforced. Meanwhile? too , tlle onus was 

put too much on the shipper and exporter, whi le the 

producer could not be penalised for practising wrong 

methods. At the instigation of Prof. W . ~ . Bar ker of 

Rhodes Univers ity College, the Board made available 

. a grant of £300 to that College in 1936 and of £400 

in 1937 for the express purpose of financing researc:1 

into the probl~ms of the South African hide and s:~in 

industry. The Tanning, Hides and Skins .r{esearcl1 

Department thus formed could provide the 3oard with 

accurate data and information, and the grant of tbe 

Board has since been increased to £500 annually. 

The institution of the Leather Industries Research 

Institute , with improved facilities f or research and 
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increased staff 9 has given this work a great pus!"J 

forward and tl1e Board is now presented annually with 

detailed reports on the work carried out during the 

previous year. A summary of the reports which 

emanated from the old Research Department and from 

the new Institute will provide ample proof of the 

sound basis of the Board's decision to thus stimu­

late and support research. 

A most valuable and important report was 

prepared by Shuttleworth (l) ~n 1937 on the subject 

of hide and skin production in this country. .After 

an introductory discussion of the hide and skin trade 

in general, Shuttleworth proceeded to outline the 

deficiencies at the various stages of production. 

With regard to the l ow inherent quality of our 

slaughter stock he recommended the following: 

(i) "Continuation of the Government policy of 

stock i mprovement. 

(ii) Regulation of the infiltration of native 

scrub stock. 

(iii) Continuation of the Government policy of 

encouraging an export beef trade. 

(iv) Extension of the present (1937). system of' 

meat grading to include the whole Union ." 
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Shuttleworth drew att ention to the defects 

inflicted upon South .African hides and s1:in while 

still on the animal by such causes as skin diseases 9 

ticks a~d mites, branding, horn marks, thorn and 

whip marks, 11 steekgras" an~ barbed wire. j;'or t he 

elimination of these obvious losses he recommended: 

1. "Stricter .enforcement of regular dipping. 

2. Propaganda favouring increased cleanliness of 

stock. 

3· Institution of branding regulations and 

.Propaganda. 

4. Inst.i tution of dehornine by Government legis-

lation and national propaganda. 

5. Prop'aganda and legislation to reduce all types 

of scratches. 

6. Reduction of damage sustained during truckine 

by legislation and propaganda." 

A detailed investigation into the conditions 

obtaining in South .Af rican I!unicipal abattoirs led 

Shuttleworth to criticise this step in hide and s lt in 

production very severely. I~is recommendations in 

this respect are most valuable and are detailed here. 



-37-

(i) "Improved design and equipment of abattoirs , 

with particular reference to such matters as a r range­

ment, drainage, sanitation, hoisting fa~ilities, 

cattle pens, runways, stunning ~ens, bleeding rails, 

sheep slaughtering equipment, tail extractors·, flay­

ing machines and hide and skin storage accomodation. 

Fig. 7. Illustrating the Use of the Tail Extractor . . 

(ii) Formation of a central board to control 2nd 

advise abattoir design and equipment. 

(iii) The . smployment of a better type of labou~ f or 

slaughtering. 

(iv) The introduction of Municipal slaughterin£ . 

If' slaughtermen were Municipal employees, a s maller 

quantity of labour of a better and more permanent 
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tyDe could be employed. The efficiency of this 

system has already been proved in South Africa, and 

its introduction is advocated by many superinten-

dents of both large and small abattoirs. 

(v) Stricter supervision of slaughtering. 

(vi) A system of licensing head slaughtermen or 

perhaps all slaughtermen might be beneficial. 

(vii) Grading of slaughtermsn. 

(viii) Education of slaugh termen. 

(ix) :destrict ion of butchertng licences to q_ual i-

fied experts. 

(x) Improved trucks for transporting animals . 

(xi) Regul ations forbidding rough handling of 

animals. 

( xii) Cattle pens, runways and floors to be o:r""' 

smooth construction. 

(xiii) Enforced cleanliness in abattoirs. 

(xiv) Propaganda and regulations to improve t h e 

take off of: hides and skins . 

(xv) The compulsory use of improved flayin£ appa-
' 

ratus such as the Pellex machine flayer and the 

Tasker flaying knife. 
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(xvi) Educational propaganda to improve flaying.· 

(xvii) Regulations to prohibit the slaughter of 

exhausted or excited animals. 

(xvii.i) Regulations to prohibit marking of sheep­

skins with tar. 

(xix) Introduction of a system of regional abattoirs. 

(xx) Special registered marks for all abattoir 

hides and skins . 

(xxi) Elimination of delays prier to curing. 

(xxii) Enforced brokerage on the open market of 

all hides and skins. not supplied directly to tan::.~ers . . 
This woul d direct more attention to quality. 

(xxiii) Research work on curine methods. 

(xxiv) Educational propaganda to introduce better 

methods of curing." 

.A summary of his recor:1mendations regar•dir:.g 

methods of improving the quality of European and 

native farm hides and skins would include the 

following points. 

( i) "Propaganda work to the fai'rri i ng community to 

emphasise tbe need fer clean hygienic slaughtert 

proper eQu ipment f or fla~ing~ rapid bleeding of 

animals and immediate flaying , correct methods of 
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take off, flay and trim, and immediate curing by 

the best methods. 

(ii) Introduction of regional abattoirs . 

(iii) Encouragement of sale of hides and skins on 

the open market through brokers. 

(iv) Propaganda work amongst the sto~ekeepers and 

traders. 

(v) Education of the native to emphasise the need 

for early slaughter, rapid bleeding, early flaying 

and immediate cure in the shade or in euch a manne:t." 

as to avoid direct sunrays. 

(vi) Educati.on and regulations to improve native 

stock. 

(vii) Enforced sale of bides and skins by traders 

and storekeepers on the open market in quality 

grades, to make it worth their \7h ile to assist in 

the improvercient in q_uali ty. 11 

After dealing comprehensively with deficien­

cies in the curing process caused by grease stains, 

salt sprout and allied defects, salt stains, gene~al 

decay and hide substance loss, and damage caused 

during storing by the Dermestid beet l es, Shuttle~orth 

outlined his research into the evolution pf improved 

production methods. His observations in this field 
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have formed the basis of most subsequent work by the 

Leather Industries Research Institute, providing a 

very useful guide in planning research, therefore a 

full summary of his work here i& deemed necessary. 

Shuttleworth summarised his experimental 

work on the curing of South African glover skins 

as follows. 

"Man;y interesting conclusions can be deducec1 

from these results. Jn the f irst place the yields 

for the sundried skins were considerably lower than 

those for the corresponding skins dried out in t he 

shade. It would seem that the direct action of the 

sun withdraws more moisture fl"om t}Je fibres than 

indirect evaporation. At the same time the cured 

skins r esulting from shade drying wer e just as ~ell 

cured and permanent as those whicll 'had been sundried, 

indicating that the residual moisture in the shade-

dried skins is not detrimental to the cure. 

over the complete dehydration of the fibres due to 

fierce drying in the hot direct rays of t'he sun i~ a 

well known defect in skins 9 and tanners find that tbese 

skins do not soak back properly. It is interesting 

to note that the tannery report on these sundrieQ 

skins criticised them as ·beint; 11 leathery". A further 

point iE t h e length of time required for drying. 

The skins in series 1 - 4 were taken in at ni~ht, 

and consequently the drying period was limited to 
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about 8 hours per day. Under these circumstances 
. 

drying was mu9h slower than for the shade dried skins, 

which were protected from the weather 9 and dried out 

continually. Had the skins been left out they might 

well have been damaged by wet weather. Thus the 

evidence obtained in these experL1ents points to tbe 

conclusion that shade drying is not only preferable 
' ' . 

from the taJX.1er' s point of view 9 but. also saves the 

hide and skin curer's time and labour, while produ-

cing yields of cured skins whicb may be anything from. 

5 to 10% higher 9 depending on t~e ~elative extents 

of drying. These higher yields will not necessarily 

be fictitious Yleight 9 as they may well be co:·npenseted 

by improved l eather returns due to better fibre con-

ditions of shade dried skins. A further point in 

favour of shade drying is the effect of the sun on 

the fatty tissue. It was very noticeable that the 

sun dried fatty skins were more oily than those r.r:1ich 

had been shade dried, and it seemed that the stron: 

action of the sun had burst some of the fat cells, 

causing a movement of lipid part i cles into the sl:ins. 

11111fi th regard to the fat on the sk ins 9 it is 

noticeable that throughout the l9 sel~ies this factor 

provided the gPeatest variatL,ns in quantity, anL 

this was the ·chief cause of fluctuating yields. 

Superficial fatty tissue adh~ring to these gloving 

skins varied from 5 to 20% of the fresh weight, 
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which would imply a variation from 10 to 40~ on tje 

cured weight. . In other words t:-1e gloving skin manu­

facturer would have to allow for the possibility 

that a parcel of skins might contain nearly half their 

weight of useless fat. He would try to cover himself 

against such losses, and consequently to pay less. 

Instead of buying skins on a definite basis of certain 

yield returns, his business is changed to one of 

pure speculation, with consequent loss of confidence. 

There can be no doubt that the removal of all fat 

from skins would enable the manufacturer to assess 

more accurately what leather returns he is likel~r to 

obtain -from l1 is raw materials 9 u.nd o. speculation ·-.rould 

be changed into a sound business proposition. Tl1ere 

would be a ~reference for a skin guaranteed free from 

adhering superficial fat, and i t;1pi'cved prices wo,J.ld 

undoubtedly result. A further point in favour of a 

defatted skin is the fact that the fat adds useless 

weight to the skins 9 and that the freig~1 tage costs 

for this useless material have to ~e paid at the s~me 

rate as the skins. A calculation shows that 

approximately £3,000 per annum is wasted on shipptnr: 

fatty tissue from South Africa. Wit~ regard to the 

~ifficulties of carrying out the cure, it is note­

worthy that the defatt~d skins in every case toruc 

considerabl~r less time to dry out, so that the time 

spent in scraping off the fat is greatly repaid by 
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the reduction of the subseq_uent work and the shorte-

ning of the curing pried. The appearance of the 

skins ·which had been scraped free of fat was zreatly 

superior to that of the fatty skins. This was 

particularly noticeable in ' the case of tbe sundx'i~d 

fatty skins? which were very greasy. 'The salt Ilene-

tration of t~J. e fatty skins was poor 9 resultin_g in a 

patchy cure, so that there was a tendency to hair 

slip on the grain side below the· fatty areas. Skin 

.beetles showed a marked preference for these fatty 

skins? and they were usually attacked in preference 

to the defa~ted ones. With keeping the fat gradually 

changed colour 9 becoming a dark yellow 9 and putrefying 

to some extent. Hair slip became more apparent wi t:1. 

time on the fatty skins 9 and skin beetle damage was 

marked. The defatted skins all :: emained in sound 

condition and there was no beetle d~mage 6n those 

which had been salted. 

11 It would seem safe to conclude that the 

South Afr.ican Government would be well acvif.::ed to 

prohibit .the export of skins wh i cl1 contained adhe:.."'inc; 

fatty tissue. 'I'he manufacturers '.70Uld. :1&Ve to 

readjust the ir conceptions of we ight returns but 

once they had. ·gained confidence in the ne~ type of 

skin, the South African hide and skin trad~ could not 

fail to ben.efi t. There isp however 9 one note o~ 

warning, and that is the danger of scraping skins too 
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I 

vigorously9 thereby removing valuable portions· of the 

corium of the s~ in. It is necessary to educate the 

producer in the correct method of _removing the fat 

without - damaging the skins. 

"Washing the skins did not produce any marked 

or consistant variations in the yield returns, and 

the effect is probably a small one. Tn e appe 2.ra::1c e 

of the washed skins was certainly superior to that of 

the unwashed sk insg but, where salting and rolling 
~ut 

had been carried/the differences were confined to 

the hair surfaces as the brine drained from the slcins 

during rolling in salt seemed to remove blood etc . 

from the flesh surfaces. The washed skins definitely 

took a longer time to dry, and it ·;a s quite diff i-

cult to remove the last traces of ~oisture from t j c 

hair roots of shadedried skins. It ·7ac f ound tb .::.t 

a day in the S UJ."'1 with the hair ::,urfac e exposed was 

necessary to r:>roduce proper l y O..ried skins. l'he 

presence of moisture in the hair roots of washed 

skins made them more liable to bacteria l and in~ect 

damage, so that the cure is improve d in appea rance 

only. It s eems advis able to improve cleanliness 

by eliminating unclean slaughter1nJ ccnditions 9 

than by washing the skins, and therefore waEhinE .is 
• 

not recommended. 

11 The percentage of' salt p r oduced marked 

changes in yield, and although the var~ing quantities 
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of fat and the differences in drying due to climatic 

variations 9 have masked these yield changes to so~:1e 

extent 9 • it seems from the resui.ts that in considering ' 

salt contents ranging from 0 to 20~~, roughly half 

the salt added contributes to the y i eld, the remainder 

being removed in the cure. Thus a lO~o salting e i ves 

approximately 5~~ greater yields than u_rl.s alted skins, 

and a 20~ saltirig approximately 5~ gre~ter yields tban 

a 107; salting. These yield differences cannot be 

regarded as conclusive, and further experiments with 

defatted skins are being undertalcen to enable more 

definite conclusions to be arrived at . Both the 20% 
• 

and the 10% saltings produced well cured skins 

which kept well and were not greatly attacked by 

beetles. The 20:,"~ cures seemed somewhat more repel-

lent to skin beetles than the skin which possessed 

the lower salt content. Superfluous salt was noticed 

on the skin~: cured vvi t b 20~·~, especiall;y on the fatt~, 

skins, and for t~ is reason the b i de and skin experts 

preferred t:1e 10~,; cures, as t:; es e would prove more 

acceptable to t he overseas manufscturer. Howeve r 
• there seems no reason why this superfluous salt should 

not be shaken dr rubbed off prior to sale of the slcins , 

and there can be no gainsaying. the importance of 

salt from t he point of vie; of skin beetle damage. 

The unsalted and brined skins were most subject to 

attack by skin beetles, and were more or less com-

pletely destroyed during storage. For this reason 
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neither brined skins n or unsalted skins can be recom­

mended unless some satisfactory netbod of eliminating 

insect damage can be found . During curing the use 

of 20;~ salt caused much larger reduction in weigl1t 

of the skins during rolling and s tacking than the 

use of 10~ salt , the average differences being ap~ro­

ximately in the proportions of 3:2 . . ·rhis would 

imply a larEer elimination of moisture during -rolling, 

and a conses_uent reduction in drying time. It was 

f'ound in practice that the 20~~ cures did seem to dry 

more quickly. .At the present stage of research, it 

does not seem wise to recommend any particular per-

centage o·f salt 9 and further work on the subject seems 

desirable. At the same time it must · be stressed t~at 

a good and thorough salting, apylied evenly to the 

surface of the skin, seems to be an essential factor 

in the production of a well cured skiri, resistant to 

damage by s~in beet l es . 

"Rolling and stacking for varying periods 

did not seem to cause marked differences in cure ox· 

yield, and rolling alone appeared to produce the same 

results as both rolling and stacking . The latter 

seemed quite unnecessary. ~rom the results it u ould 

seem safe to conclude that rolling overnight (16-12 

hours) is quite adequate time to ensure co~plete 

action of the salt. If the skins are salted in tje 

morning or e~rly afternoon, and are left rolled up, 

• 
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with flesh surfaces in contact with each other until 

the follo'."fing day before being hung out to dry, a 

good even cure will result. Turning in t~-; e roll has 

also been suggested~ but there were no sirns of 

unevenness on any of the skins rolled a~Q left in 

one position only~ so that turning does not seem 

necessary. That rolling is necessary is shown by 

series 11-14, which produced 1111.evenl;>r cured skins 

with reduced yields. These experiments showed that 

rolling is essential to promote the penetration of 

the ·salt into the skin. 

"Although a considerable amount of woi:'k still 

remains to be done 9 ·it seems safe to recomoend the 

following~-

1. That all ndhering · fa~t~r tisEue shculd be removed 

from gloving ckins. 

2. That tbe~e skins should be given a thorough salting 

with o!L.ean salt well rubbed into all pal'ts of the 

·flesh surface of the skins. 

3· That the skins should be rolled. in such a marmel'' 

that the flesh surfaces are in contact for 16-lE 

hours or longer. 

4. That the skins should be dried in the shade with 

a sufficient circulation of air to ensure adeQuate 

drying. 11 

.. 
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The method for the curing of merino skins 

~1:1ggested by Shuttleworth was the following. 

"After allowing time fer the dissipation of 

body heat 9 remove any adhering blood or dirt from 

the skins with a damp cloth. Spread tb em out wi t~1 

flesh surfaces uppermost, and apply a thoroJ.Jgh treat­

ment of clean salt~ well rubbed in, taking care not 

to cont aminate the wool . Fold the skins flesh to 

flesh 9 and roll in such a manner as to avoid salt 

adhering to th~ wool. Leave overnight 9 and therl :1ang 

in the shade to dry. When dry r,'emove all adherinr; 

salt from botb the flesh and wool surfaces. 11 

Experiments with wet- and dry-salted hides 

gave results which were too inconclusive for definite 

recommendations to be made 9 but i t o.ppeared that 

washing of the fresh hide seemed desirable. At 

least 25% salt per hide weigl':t was req_uired. to give 

satisfactory curing. Rolling of the hides, as with 

skins, seemed desirable. 

Subsequent publicatiqns (19 9 20) from the 

Research Department emphasised the :.."ecommendat ions 

put forwar.d by Shuttleworth. 

Meanwhile the question of loss incurred 

through the activities of bide and skin insect 

pests was receiving attention. Smit (21) carried 

out some research on this problem 9 and recommended 
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for the prevention of damage bJr the hide and skin 

beetle (I?errg§.§.1~§_ vul:Q!nu§_) t~:a t hides be poisonec:. 

with a 2-fz,~ solution ol' sodium arsenite. This met~1od 

was not very satisfactory, and the matter was taken 

up by the Research Department. Cmer-Cooper (22) 

published a paper on the general aspects of the prob­

lem9 and then directed the research ·subseq_uently 

undertaken by f.~iss ·;vallter, who _gave a detailed account 

(23) of that work . This research reveal ed that two 

species of Dermestid beetles were causing most o: the 

damage done in ·the hide and skin industry. She 

was the first to describe Dermestes oblong~~ in this 

country. Experimental work on the control of these 

pests as carried out bY Miss Walker will be described 

in Chapter 4. ~Vi th ''Voodhead ( 24) she reported on 

the application of arseni te containing cattle dips 

in controlling insect trouble . See Chapter 5. 

Harris (25 9 26) repartee. t~at two species of 

Tineid moths were caus i ng dema[e to hides and parti-

cularly to Uer ino skins. He describ ed these moths 

in detail and summarised past 1:1ethods of control. 

Subsequent work by the wri ter (27-32) on these four 

insect pests revealed that sodium fluosilicate could 

be applied with very good results. · ?:1is n ork i G 

described in Chapters 6 and 7• Other scientific 

papers from the Insittute (5, 9-13, 33-35) will be 

dealt with in the appropriate places later on. 

-- -
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Shuttleworth's recommendations regarding 

propaganda for the farmers have also been followed 

up. A series of popular-scientific articles (37-53) 

from the Institut~ hav~ dealt fully with all the 

aspects of hide and skin production in South Africa~ 

and it is the intention to ensure by such means tnat 

the primary producer is always well acquainted with 

the most modern methods of treatment of these very 

valuable products. 

The improvement of the ~uality of South African 

hides and skins has been the subject of a considerable 

amount of research work and re-organisaticn, but tt 

was not until the Hide and Skin Adviscry Board was 

formed by tbe Government that there was any co-ordina-

tion of those efforts. The subsequent institution 

of the Tanning, Hides and Skin Research Department 

(later the Leather Industries Res.earch Institute) at 

Grahamstown provided the facilities for increased 

research into production probiems of the i!J.dustry 

with ~pecial reference to local conditions. The 

most important report in this connection was that 

submitted by Shuttleworth (1) 9 a detailed account of 

his various recommendations being included in this 

summary of past work on the improvement of South 

African hides and skins. 
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Sillvi:MARY OF PART I. 

1. The South African hide anp. skin inO.ustry at P~"'e- · 

sent brinrs into circulation a sum of some £3,500,000 

per annum, and constitutes a very valuable source o~ 

agricultural revenue. 

2 . The vastness of a sparsely populated countr~r lilce 

South Africa brings with it the production of hides 

and skins in small numbers, this condition of affairs 

militating a3ainst an efficient organisation of tne 

trade and consequently putting serious obstacles in 

the way of introducing improved me t~1ods of product ion . 

3· Serious losses, amounting to about ·£1 ,250 ,000 

annually, are borne by the industry because of care­

less or i nefficient handling or livestock, h i des ~~d 

skins, much of the da1-:1age beinc inflicted on t11e ~:: ide 

or skin whilst still on the livin~ animal by sue~ 

factors as barbed wire , thorr-"s, Vihips, horns, ora::dL1g, 

bruises in transport and flaying . I neff i cient cuPi!1[ 

and insect damage t o stored bideG and skins furtl"J er 

depreciate the value of our hides auc ckins , i:J ic::: .tl''e 

•already inherently of infer ior q_ual it~· · 

4· Much h as already been done to i mprove the quality 

of South African b i des and skins, espec i ally since t he 

appointment of the Hide and Skin Advisory Board . 

Research done in the past by the Tanning, Hides and 
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Skins Research Department (no~ the Leather Indust~ies 

Research Institute) has made rapid strides in evolving 

new and improved production methods, but a large 

field is still to be investigated • 

• 5· · Aspects of hide and skin production which require 

further research in t~is country may be summarised 

·as follows: 

(i) Elimination of the enormous losses caused by 

the activities of the Dermestid beetles and Tineid 

moths in stored hides and skins. · · 

(ii) Elimination of defects in cured hides and 

skins caused by red heat and otJ.1er putrefactive 

bacteria, and salt stains. 

(iii) Standardisation of the oethods of curing 

hides and skins at Municipal e.b ettoirs and on 

f.' arms and in native territories. This would mean 

that the onus for i r.:pr6v ement is made to rest \Vi th 

the primary prcducer and not? ae has been the case 

in the p2st , with the shipper at the port. 

These three themes form the basis of all the experi-

mental work to be desc~1bed in the next three Parts. 
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P A R T II. 

CONTROL OF THE DERMESTID BE3TLES AND T INEID 1-KOTHS 

IN HIDES AND SKINS. 

Chapter !±· 

DLSCRIPT IVE •. 

_{i) Introduction. 

As has been stated in Part I of this work, 

the activities of insect pests on stored hides and skins 

in South Africa n.re re sponsible for the· r el-:c\tively 

enormous loss of £500,000 annually to the industry. 

Fevr industries can f ace a capital depreciat ion of this 

magni tude "7ithout s~riously considering rileans of its 

avoidance. The 9-pparent unconce:rn of European arrl 

Native farmers, · aYld i n some cases also of hide and skin 

dealers at munic i pal abattoirs has:~ however, ma.de it 

difficult to combat this trouble effectively. =~ore-

over, as will be shOi;n, easy methods of control have 

not been available. 

The trouble is all the more serious since in­

sect damage is so closely associated with the t~eatment 

of the raw material. Sruit (1) states tha t badly 

~layed mater·ial is mora liable to be .attacked, espec­

ially if patches of fat and meat hf..d .been left on the 
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flesh s ide . Hides and skins shm ri~ putr efaction . 

because of f aulty or insuff icient cur ing attract in­

sect s more than \'Je ll-preserved s tock, and our v-var m 

climate encourages putrefa.ct ion and provides exce l ­

lent conditions f or propag~t ion of insect pests. 

Rose (2) i n 1932 estimat ed the annual loss due to 

bad flaying, i mproper cur i ng and insect damage t o 

sheepskins alone a t £350, 000 and ~his figure has no 

doubt incr eased with the increased output of s heep-

skins. 

Fom· s 'lec i es of insects hav e been found t o 

a ttack South Afr ican hides and skins . Two, Dermes-

tes vulpinus F .. ar:d D. oblongus Sol .. , belong t o the 

family Dermestida.e of the Coleopter a . These beetles 

are usually known as '1!ilOt h" or 11worm11 i n the trade, 

nnd the writGr has fo-c:..nd that relatively few store 

Illamgers ar e a ';are of the fact that the · iell- knovm 

black flyir:g insects i n stores ar e the adults of t :ne 

ha iry worms (larvae ) s·o pers i stently found craT··ling 

on h i des and skins. These larvae are extr emely vo-

r a cious c.nd are respons i ble for the greater part of 

the damage of i nsect or igin to stor ed stock ~ The 

other species concerned belong to the family Tine i dae 

of the Lepidopter~ . These true moths are usu~lly re-

ferr ed to as 11fly- moth11 in t.he trade . They pr efer-

ably atta ck merino" sheepsk:i,ns but have also been found 

in large number s on hairy skins and on dried h i des .. 
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One species has been tentatively identified as Tinea 

homestia rleyr by Prof . A. J .. T . Jantse of Pretoria; 

the other is apparently scarce . 

Hides and sldns are usually accumulated on 

the farm or at little country shops unt il a parcel 

cc:.n be made up for dispatch to the dealer, the broker 

or the shipper at the coast~ Consequently the .in-

sects ha.ve ample opportunity to start a·nd continue 

the damage, and often material arr i ves &t the coast 

in a very badly_ infested condition.· Here thE?· in-
. 

sects multiply rapidly during the warm summer montbs 

and rend-er many hides and skins practically useles s .: 

The filthy conditions under whi ch such hides or skins 

ar e stored on the farms, i n country shops a1n even in 

the big stores a t the coast stimulat e the a ct ivity of 

the pests, particularly if such stores are moreover 

da rk and badly ventilated. 

(ii) The Dermes t i d Beetles. 

The insects belongir:g to the family Der mest i­

dae (Coleoptera) are apparentl y world-vttide in d i stri-

but ion and their ravages are v ery varied .. The loss 

incurr ed to stored products through their activit i es 

has induced many ' '"orkers t o invest iga te and devise 

means of control . The f i gures given c..bove speak for 

themselves as fas as South Africa i s concerned .. 

• 
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Howard (3). estimated in 1921 that D. vulpinus 

caused damage only to baled hides and skins in Amer i ca 

to an extent of £200,000 annually, and no doubt s i milar 

f igures apply to other countries. A bulky literature 

. . 
Fig. 8. Adult Dermestes vulpinus F. (x 9). · After Walker. 

on the Der mest i dae is ava i lable but only a number of 

pap_ers hav i ng p. beariq( on the problem confronting the 

hide and skin ir.dustry in South Africa. can be revieued. 

Apart from the damage to hides, skins and 

leather, Dermestid beetles have been reported to infest 

various · other commodities s-y.ch as tobacco (Runner - 4, 

Deckert - 5, ar.d Reh- 6), dried f ish (Illingworth- 7, 
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and Kimura and TakakUra - 8) and sill-~Norm houses 

(Canzanelli - -9). Re~ pointed out that the larvae 

only do this to obtain a safe place to pupate and not 

beca.use they actually feed on these subst a nces • 

. Hayhurst, 1940, (10) also stressed that inf~station 

is often adventitious, the goods usually having been 

Fig. 9. Larva of Dermestes vulpinus F. (x 5). After Walker. 

in close contact with infested hides or skins. 

The methods of control applied in the past can 

perhaps best be summarised in the following form .. 

1. Temperature. 

The effect of a sharp increase or decrease in 

temperature . on the life of' many insects bas led a 

/ 
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number of norl;:::ers to :1dvucate this as a successful 

means of control in the cnse of the Dermes t idae . 

De.c:n, 1913 , (11) r e) orted t h;).t he obtained good re -

sults i n dis infect i ng bool 3· f;r om p . v u l -p i nus by i n-

creasing the te~ r~Jerature to l25°F wi thout i mpa i r i ng 

(12) recorll!uended cold 

s t orage of goods liable to be i1~ested . I n thi s he .. 
1<-.s supported by Clark (13) . Robertson, 1933, (14) . 

maintained t~1z.t the pests could be killed withi n two 

hou~s by a tem~erature of 115° to 1:2'0°F but that they 

might stay alive for several cJ.ays at a temper a t ur e 

Li ne (15) also advocated an incr eD.se 

in temperature as nigh as 125° t o :LL;-0°F . ?'!:a ns br i dg e , 

1936, (16) foun1 that D. vulninus could not surv i ve 

the col d Engli sh winter, but that D. l .ardarius stood 

up to such severe condit i ons . I n New Zeala nd (17) 

cold stor e- ge 2 t 40~ Pas rec Oit~mended i n cases \iher e 

D. vul pinus had seriously 2t t 2cked stor ed h i des . 

Di akonoff a nd de Boer, 1938, (18) r epor t e d that a ll 

s t ages of t h i s spec i es could be killed by exposure t o 

lo'\n temperat ures . 

The r elat i vel y war m South Afr i can cl i inate fa­

vour~ the r ap id mult i plicati on of these beetles, but 

exper i ence ha.s taught that the ~-t ctivit ies and numbers 

of D: vulpinus are. marlwdly decreased dur i r.g wi nter . 

The diff i culties prr~sented , hmvever, in c ontroll i ng 



-64-

beet le damage i n hid e and skin stor e s by mea ns of a n 

i ncr ease i n t emper ature a r e too mani f ol d to warrant 

the a~plicat ion of thi s met h od . I n a ny case i t i s 

onl y _ t empor a ry, s ince re- i nfestet ion is bound t o take 

place or_:;e the t emper atures ar e nor mal aga i n .. Hi des 

and skins can be stored at l ou t emper atures , although 

not lo\'re r tha n 32°F· f or fe ~ r of damaging the f i bres , 

but hi gh _ tE:Iil_.Jeratures \r i ll briqs about a very urrle -­

s irable i ncreas . i n :putrefactionr 

2 . Napht hal e ne . 

The value of this che mi cal for controll i ng 

insects i n stored products has been k nm;n for a long 

t ime and only a f er r ef erences 11e0d be quoted here~ 

Clark (op. c i t . ) r ecommended i ts u s e i n New Zealand 

for contr oll i ng D. vul pi nus i n stored opossum skins .. 

Belav sky and Ras c hek, 1930, (19) a l so reported fa-

v ourabl y on it s use f or hides and r:er e suppor ted by 

St ather, 1931, (20) and 1934, (21) , :(emper (22) and 
' 

Furlong, 1937, (23 )., O.f..Flaherty and Rod:<.J.y, ·1933, 

(24 ) on t he other hand r eport ed that naphthalene only 

ac t s as a repellent and no~ as an actual po i son. In 

section (iii) , paragraph 2 f urther references t o the 

us'e and eff i e i ency of thi s i nsect i c i de uill be fourrl . 

Notes on its appli ca t i on in South Jlfr i ca A.r e g i ven in 

pa.ragr :"ph 6 below " 
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3 • Fumigation. 

Undr.;r this her·d. i ng fall a large number of s ub-

stances generally reco'•lmended by r·ese1.rch wor h:ers on 

pr oble::1s of a··"Jplieu entornoJ.ogy . Ki t1u.r cl 2 nd T a k&~ k.ur a 

(8)repor ted good resnlts '··ith pr uss i c a c i d {jas (HCN) 

ard co.rbon disulphi de (cs2) f umi gat i on uhen combatt i ng 

D~ vulp inus and D. cacCaverinus in dried · cod. ~.:.,acher 

(12), Deckert (5) and ~~tather (21) ma i ntained that the 

bes t resu lts in exter~inating i nsects of thi s type can 

oe obtaj_ned wit h HCN* Clarl\ (13) r e1Jorted that in-· 

f c st ed OJ!OSSL.r-n sl:ins ,.,ere cleaned. by usil-:g Ct>2 • 

Robertson (14) 2.dvocated the use of HCN, CS0, carbon 
"--

tertrac}·llor i de a.nd ethylene oxi de, and was su1JyJOr t ed 

by · 0 'Flaherty a r.d Hodc~y , Kemper, a nd Line (op . c i t .) ; 

the latter also found th:l t sulphur dioxide could be ap-

pli8d with considerabl e suc cess ~ 

Funigation with Tflost of the se substence::1 .·.ri.l l, if 

thoroughly conducted , u ndoubtedl y kill a ll harmful in-

sects in hide and. skin stores, but in ma YliJ cases it w·i ll 

be found practic.c~lly i w9os s i bl e to tre2t such stores . 

Further_more, re-infestat i on i s liable to occur within a 

shor t time, espec i ally d u.rir1g the South ..African summer . 

Smit (1) stated that D# vulp i nus lives on the v eld as a 

scaver£ er of . ~-'lead ani mals, and the adults, beir:g ab l e 

fliers, can t r ave l long dist&nces:; it is bel ieved that 

the olfactory orgc ns c'.re \:e ll-(].eveloped . Hi nton, 1943, 



-66-

(25) also pointed out t lmt members of the fami ly 

Dcrmestidae f i nd natura l breeding plc:.ces in the 

nests of bees, 1:as1Js , caterpillars , b irds and ro-

dents and that a natural reservoir is t herefore al-

ways av a i:l<' ble . 

L~ . Arseni cat i on. 

The toxicit~r of arsenica l compounds p::;>esents 
v - •. 

these cheill icals as possible means of co~trol of in-

sect damage to nides and s ldns . Robertson (14), 

and 0'Flaher ty and Roady (24) recommended the use of 

arsenical powders for dusting purposes . Furlong 

(2:.) ma i ntained that d i uping of hides in or spraying 

•. ith solutions of arsenical compm::.nds. gave excellent 

results, and tha t this method i s used extensively i n 

Madagascar, Nigeria, Tc>ng a nyika and. other North Afri­

can countries . In Ne';' Zealand (17) it ':as l"ecommen­

ded that hides in store should be painted with a so-

lut ion c onta.i.Yling one pound of s odi~n a rseni tc in 

twelv e gallons of water\' The work do ne up to now i n 
• 

South Afr i c.e. on the use of arsenicals i s mentioned in 

paragraph 6 below -

5. Othe-~" ~:rethods . 

Para- dichlorobenzene ha s been recommended for 

controlling beetle damage to hides anl ski ns. See . 

Clark (13), Evre t nova (26) ~ 0 'Flaherty and Roddy (24) , 

Line (15) and Kemper (22) . 
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Belavsky and RGschek (19) and Stather (21) 

re1Jort e d that hides and skins can be safe-guarded by 

spraying ;fith a .ni xture of 20 parts petroleum, 3 parts 

crystalline _phe nol and 18 parts turpentine. 

Rotenone n~.s been recommended by many of the 

above authors . 

CanzanelLL (9) founi that a bait containing 

20% barium fluosilicat;:; l{illecl D. vu.lpinus, D. frischi , 

D. lardarius and D. aur~chalceus., 

Genera l recormaendat i ons include cleanliness i n 

the stores, and consta.nt moving and re-packing of ma­

t er ial so as to remove the insects by means of sweeping 

etc. ii!her e stock is badly infested it i s recommended 

to put it into pl~ocE=:ss immed.iately. 

6. The Dorrp.estidu~_ in South Africq_ . 

I t has been stated -=tbove that the vvarm climate 

prevalent i n this country stl.mule.tes rapid reproduct­

ion of insects, and especially during t he swnmer months 

considerable d ifficulty is exper ienced in h i de and skin 

stores . 

Two methods a r .e in vogue at present in ".are-

house~ to control beetle damage. Naphthalene -i s used 

;xte !"l..sively :ith con;parat ively good results, but it -has 

often been foU11d and proved that under store conditions 

it only acts as a deterrent. Shi ppers Poison, con-
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-taininf: aJ.:-senical comyounds, is used i:·or s praying 

hides and slci.ns prior to s te c":ing or baling. Con-

sta nt sorting , because of the extra labour involved, 

is seldom pr actis2d . In r:10st cases howev er exten-

Jive da,aage is wrought before the hides or skins 

reach the coast, so the.t it seems that the remedies 

a r e nrongly base;) on curing i:i:lSteau of prevention .. 

Smit (27) was ::.·erhaps the first to drav at-

tention to the s nec i .fi c dc:mage by D. vulpinus. He 

found that insect damage is closely related to care­

less preparat ion of :.1ides o.nd sk ins: patches of ·fat · 

and r.Jeat ·left on the flesh side are·veryattractive 

to the insects anc.t pr oper • .f' l~ying and curing are 

therefore recorllmended to elimini'. te ~;art of the los:., . 

In 1 <)JL,. (1) he carrL;d out a series of experi::nents 

on arsenicat ion as a. me a.ns of control. He concluded 

that il sprayir..g sun- dri ed h ides with a solution of 

arsenite of soda gave rema r kable protection.. The 

t v o-and-o.-half per cent. solution gave better pro­

tect i on tha.n the II Shi ppers poisonu . The spraying 

on the flesh d i d not a l together protect the grc..in of 

\jhe leather a lthong.h i t did· s o to a very marked ex-

tent. Di n:o ing, r ig!"l.t off the ani mc;.l, in a 2·: per 

cent . solution of the poison proved mor e ·effectivE; than 

s pr aying . It protecteq t hJ hides almost entirely 

from . .:.beetle a ttack1i r 
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A review of past work on the control of in-

sects in hide £:.nd skin. stores was given by Omer­

Cooper (28) in 1939, together \ii th valuable infor­

mation regarding the life-history and activity of 

D. vulpinus -

Fig. 10. Adult Dermestes oblongus Sol. (x 9). After Walker. 

A most important pi eca of resea.rch on tn_;,! 

problem · ·a s contributed by '.allcer (28a) in J941 

She was the first to desc r i be the spec ies pe:-mes-r~e~:_ 
• 

oblongus in South Afri ca, this species · havir~ be 2ll 

originally r e}ortec f rom Chil e a nd later from 

.America and Britain. :iiss · rc.lker gave the resnl+·; 
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not only of a detailed ana tomic2.l 2.nd biological 

study of the s pec i es D. vulpinus and D. OQ}ongus, 

but a lso of ex:;:>eriments on control measures . She 

found that borophenol g ave excellent protection 

both as a repellent and as a "~J ois on. F)odi um fluo-

ride in solutions of 0.1, 0.5 anl 1~1 f or cli pping of 

fresh materi~l d i d not ~rove effective . :or};: on 

the e1~yme , collagenase, possess ed by these beetles 7 

led '.ialker to beli eve thr t ac id pois ons ...-:oul d most 

probably be suitable s ince the enzyme could function 

oP~Y in alk<' line or neutral media. ~ :·ith ',"!qodhead 

(2') ) she report ed favourably on the use of arsenite-

containing cattle dius in ~:Thich fresh materi a l could 
~ . 

be immersed for prevention of insect a ttack. 

(iii) The Tineid. :.:oths . 

So f ar only t \1o s ·oeci es of Tineid woths have 

been fourrl to damage h i des and skins in South Africa, 

accor ding to Har ris (30, 31). One species is descr i --

bed by furr i s as follm·vs : The head is ochreous yel-

low in colour and }-l • .a.s a typical high vestiture.. The 

for ewings a.re uniformly 9ale yellow while the hinc'l.-

vlir:g s are light gray. The length of the body varies 

frora 4 to 6 ni . ra . a ni the ''lings c:::r~Z from 8 to 13 m. mr 

Apparently the ma le is gene.rally smaller than the fe -

male. Thi s species has now bee n tentatively i dent. -l __ f l"'t:~ 
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by Prof. Jantse as Tinea homestia ~.1eyr. 

The second species has not yet been identi-

fied. I t is apparently very scarce a nd the writer 

has never found any speci'mens. Harris described 

this species f r om one particular store arrl stated 

that he wa s not abl e to find it in c.ny other store in 

Port Elizabeth# I t r esembles Tineola biselliella 

Fig. 11. Adult Tinea Jumwstia Meyr. (x 9). 

very closely, Tbe forewings are darker than in 

Tinea homestia and have a characteristic whit~ spot 

about halfway alo!l?; the length of the vvir:g . 
I 

A number of species of .the family Tineidae 

have been rec orded b~r Hayhurst (op. cit.) to damage 

wool and dried. skins. These include Tinea l~pella 

Hubn, T. pallescen~ella, T. pe~lionella 1.; T. flav P- s ­

centella, Tineola biselli ella and Trichoplli~ga ta£et­

zella, all of which are generally referred to as 
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clothes moths. 

In their inves tigations on the elimination of 

the dc-.. mage wrought by these moths, - or kers have re-

c ommended a large nu.mber of methods, a few of ·which 

are discus~wd belm~ . 

1., 'l'empera ture. 

As in the case of the Dermest id beetles, high 

or lov.; temperatures affect the clothes hlOths adversely, 

Shafer (32) foUJ."ld that a temperature of 119°r killed 

the adults of Tineola biselliella * )·iarla tt (33) re..:. 

commended cold storage of goods since the insects are 

rendered dormant at a temperat1;;.re of .40°:B'. Keuchen-

ius (3~-) stated that a temperature of l09°F killed the 

clothes moth in tobacco .· :.'ter f ive hours, but a temper­

ature of 32°F (freezing point) only after 120 hours. 

This is in agreement with the work by H.obertson (14) 

on the effect of low t·:nope:catures on the Der·mestidae. 

Severin, 19"2.0, (35) reported death of all sta ges of tb.e 

moths within an hour at 140°F, in Vlhich he 'i:ras cori.firmed 

by Line (15) • Geigy a n:J. Zinkermgel, 1941, (36) found 

that the eggs of T .. biselliella did not develop whe n 

d t t L. belO"·r 50°F. expose o a empera\,ure ,, 

2 ~ Nanhthalene. 

This che ~ic<... l is used extensively in South 

Africa on sheeps l-dns but the results e.re not al-~:r.ys 
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satisfactory. 

Pl i g i nsky (j7) recommended its use i n bi olog i-

ca l cpllections to ward off T. pel l ionella . Benedict, 

1917, (38) stat0d that the l arvae of T. b i sell i ella 

v:ere actually killed i n woollen g oods by rls.phtho.lene, 

~·. nd he found SU.i:Ji.10rt from Scott, Abbott 2.nd Dudley (39), 

:ar uneteau (40), Herr i ck and Gr is;Jold, 1933, (41) and 

::emper (22 ). The toxic act ion of naphthale ne has bee n 

r uest ioned by Bott imer, 1929, (lt-2) who mainta ined that 

i t \ ras of little value a s c, r 8pellent against clothes 

moth 1al~vae •. Hi s op i ni on \;as shared by l ater wor kers 

like Evre inova (/+J), Bi ll i l'1..gs, 1934, (44) , Abb ott and 

Bill i ngs , 1935, (45) ani Frey, 1939, (/+6); Appa.r~ntly 

mphthalene i s effect ive only in enclosed spaces , · but 

the continual d r aught in most h i d...; and. skin stores wi l l 

r ender it l ess effect i ve by removing the tox i c vapours . 

It is often found .thct naphtha l ene treated stock is in­

fested with moths a nd heetles on patches -v ·here little 

or no poi son h<:..d been str ewn, or v.rhere the h i ghly vola ­

tile chemica l had evapor~t ed . 

3. F~u.migat ion. 

Thi s inethod haJ bee n -r,fidely cp":Jlied f or the con-

t rol of clothes moths . Anong the ma ny fumigc;.nts r e-

commended (s e e section ii) HCN seems to be predominant • 

. Refer ences -~·hic~1 ;,r:;.y be consulted in this connect ion 

i nclude Cooley Ci:,7), Plig insky (37) , Shafe r (32) ~ 
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~Ceuchenius (34), Andres, 1918 , (1~8), Severin (35), 

Cotton and rtoark (49), Hoyt (50), Bruneteau (40}, 

Herrick a.nd Gr i swold, 1932, (51), Line (15) and 

Kemper (22) . 

4. Para-d i chlorobenzene 

The efficiency of t h is chemi ca l has often 

been studi ed and its use has been recornmended by 

Burgess an:i Poole (52), Herrick a rrl Griswold (53), 

Line (15), Kemper (22), Evreinova (26~: -'t3) and Frey 

(1~6). Bottimer (i~2), Dillings (4-4) and Abbott and 

Bill i ngs (45) , hO\·rever, maintained tha.t i t has l i ttle 

or no value against clothes· moths unless i t is used 

in confined spaces . 

5 . Other ilet hods . 

Scott , t bb ott and Dudley (39) found that 

camphor 2..nd pyrethrum coul d b e used \:ith success 

against the Tireidae . 

Rotenone has been r~commended by Back, Cot ­

t on and Roark, 1930, (54), Line (15) and Kemper (22). 

Colm2.n, 1931~, (55) obta ined good results by 

spraying goods with l_.ydrogem.ted naphthalene, whi le 

Shepard ani Buz i ck.;r, 1939, (56) applied ·methyl br omide 

Clnd claimed to ha.ve obtained excellent results. 



-75-

(iv) Fluorine ComDounds as I nsecticides . 

The value of fluorine compounds far controlling 

insect pests has been knor:n for a cons i der abl e time, 

but it i s o11ly during the past twenty years that re­

search has brought it t o the fore in the r anks of in-

s e c t ic i des of inorganic ru:~ t ur e . As early as 1896 a 

Br i t i sh Pat e nt was t a ken out by Higbee (57) under '<.n ich 

were covere.d sev er al fluorides and fluos ilicates TTfor 

i mproved compos itj_on of mat er i als for destroying in-

sects n . Since that time a bulh-y literature has been 

compiled on the subject as shown by Frear, 1943, (58). 

A. few of these p·apers ar e br i efly d i scussed below. 

Shafer (32) stated that s od i um fluoride ·acts 

mostly as a stomach poison to insects, but t o a cer­

t a in extent 2. l s o as a c ontact pois on, a small amount 

dissolv ing on the exudat i ons of the body and taken up 

through- the integur.aents . '.'ork by Scott , :Abbott and 

Dudl ey (39) pr oved that this cher~cal could be used 

successfully against various spec i es of clotl;les moths 

and against the De~mestid beetle, Att.c.genus p i ceus . 

F-ulton, 1923, (59) claimec that sodium fluoride h.s.s 

an equal or greater degree of toxicity than arsenious 

oxide and acts more rapidly than the latter when used 

n.s a st omach ::ooison bait for the Euro:Jean ear'{i g , 

Forf i cula aur i cularia. 1. 
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. ..I, .rcovitch has been 0 ne of the princ i pal ad­

v ocates of f luorides and fluosili cates d~ring the 

past t :.renty yec:.rs . I n 1921~ (60) he reported tha t 

sodium silicofluoride (fluosilic<:te) acts both as a 

stomach and as a contact poi son t o var ious insects, 

and th2.t it has the folloYri :r.g advantaees over arseni­

cal compounds: · 

(i) lt is che<lper; 

(ii) I t &ct s both as a stona ch and as a con-

t -c.:.ct poison; 

(iii) It kills more r~pidly ; 

(iv) I t i s not so toxic to humans; 

(v) I t is toxic t o a vlide r ange of insects. 

In subsequent pnpers, 1926 (61) , 1926 (62) e1nd 

1928 (63) he brour;ht f orth .1ore evi dence to thi s ef­

fect a.nd a l so caBe ·c o the conclus i on that sodium 

f luos ilica.t .e i s a better -~oison tha n sodium fluoride . 

He r e commended (61 a nd 1933, 6/~) that \toollen goods be 

d i pyed in solutions of sod i um fluos ilicate for pr o­

t ection agc:cinst Tineola biselliella and Tinea pelli­

onella. His c oncl us i ons r egarding the efficiency of 

thi s chemic&.l as comp£:.red ·., ith the.t of arsenical com­

pounds ·were confirmed by Osburn, 1926, (65).. ·~·_'bite, 

Fulton ::...rrl Cr anor , 1929, (66) .c.md ~ Iinaeff and Pright, 

1929, (67) also expE"~rimented on the use of the fluo­

rine co41poun::ls to comb:~.t woth damage to text i les c.nd 
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·,.·oollen g ooct.s . The e'' O latter workers f 0 und thr. t 

sodium f luoride wr.s not a.s effective as sod i um fluo-

s ilicate c>.nd recommerrled thc:-~t materia ls be moth-

proofed by dipping for 30 minut es in c.:. solution con­

taining 0.1~~ sodium fluosilicate, 0.01% ox<::.lic 

"d d 0 ...,,.., t h 1 '1 t tt b t ac 1 . an ·~~ po as u urn, ~10 wo 1a er sus ances 

being added to incre~se the rate and degree of pene-

trc.:.t i on of the actu:,;, l poison. 

In South Africa this insecticide has been re-

commen:led by fli)ley c:.nd Hepburn, 1931, (68) and 1935, 

(69) <-.nd. by Bi shop , 193~-, (70) for the control of the 

fruit flies. I t is no,:: used extensively by the Di-

vision of Ento1nology, DGpartwent of .Agriculture-

Burges.J, 1935, (71) cla.imed that uool cc,n ·be 

pr otected effective~y agr.inst the r o.ve..ges of T- bi-

selli ella v1hen dippt-::d for 30 minutes in c. solution 

containing 0.5~A of sodium fluosilicate. I.-Iusser, 

1936, (72) confirmed these results and· stcted th~t the 

larvae of the moths and of the beetles, Attagenus 

piceus und Anthrenus scropulc.riae, .. died either from 

pois oning or from st r rv2..tion in cases rrher e they re-

fused to e:1t the tre.r~ted nmterit11. He f'..lso noticed 

thc.t the l;_rvae or thG beetles were mor e r es ist.c;.nt to 

the poison then those of the moths. Hutzel, 1943, 

(73) successfully experimented \iith sodium fluoride 

crayons against the cocJ.r,ror'.ch, Blatellc. germt'.nica, c::.nd 

- • 
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came to the conclusion that the insects d i ed of sto-

•:1<·.ch poisonin.g \ :hen cleaning their tarsi from the 

powd r~r left by the crayon Llarks # Parish, 1943, (74) 

used sodi~~ fluosilica te as a subs t i tute ror sodium 

flu oride, which had become an essential ms. teri.al 

during the V!ar, and round tho.t poultry l i ce viere ef-

fectively eontrollcd e ither by dippirg the fo •ls 

into a solution 0 r by us irg a powder form of the 

poison. Griff i ths and Tauber, 1943J (75) reported 

that sodium fluoride acted more as a contact than 

as a stomach poison · .. ·h ...; n u~ed ag u.inst the roc-.ch, 

Periplaneta americana L. Accordin.g to their rrork 

th8 cleani ng by the mo'uth of 3.1Yoendages covered '!i"i th 

dust is of negligible i nporta nce c..s a factor in the 

mortality, since death r·esults from contact effe.cts 

before the ir:ges ted poison has hc:.c. a chance to be-

come letha l 

Although a.n ex tensive sea rch v:as made of all 

available literature, the ;,-riter has not ye·t (udarch, 

1944) come aero. s :: ny r efer e nce to the use to 11hich 

sodium fluosilicate h.s.s been put i n the follo\7ing 
. 

work, v i z. the control of the Dermestid hide and skin 

bee tles . 
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A revi ew of 75 references on the control of 

Dermestid beetles and T·ineid moths has be ;::n given 9 

with specia l attention to the conditions applicable 

in South African h ide and skin stores. About the 

various r ecommendations for control measures the fol-

lowing may be concludedo 

Temperetu~o Control by means of an increase 

or a decrease in temperature in the stores appears to 

be effective, but it is not pr~ctical under the con-

ditions usually prevailingo Even should it be found 

practical in some cases, reinfestation will take place 

very soon owing to the f act that the Dermestid beetles 

l i ve naturally in the veld and are ce.pable fliers o 

!'ioPl~th~le~ o This chemica l appe ars to be 

only ef~ective in confined spa ces o Results obta ined 

by South African hide and skin shippers show that it 

is not very effective o Impure naphthalene mey cause 

stains on the leather . 

Fumigation9 Ynis method is also unpractical 

because of the rea sons given above with regard to 

temperature o 

Arsenication. It would appear that t his 

method can be useQ with success, but the objection 
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against its application in the past is tha t cured 

hid~s or skins are wetted back again. Furthermore, 

by the time the stock reaches the store for treatment, 

much of the damage has already been done. If the 

poison could be applied prior to curing it would be 

more effective. 

Fluorine Compounds . Of the insecticides dis -

cussed in this chapter the fluorine comp.ounds seem to 

be the most promising o Sodium fluosilicate can be 

obtained in South Africa &"1d \\'Ould provide a cheap 

means of. preventing insect dam~ge to hides and skins 

if it-proved effective . 

Generally speeking, it i s sugge sted that the 

best method of controlling the insects in hides and 

skins will be t hat of prevention rather tban cure , 

i.e . the poison must be put onto the hide or skin 

during the curing process to avoid d~nage in transit 

and d~ring storage . 
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Chapter~. 

THE USE OF ARSElaTE-CONTAINING CATTLE DIPS o 

In most dis~~icts in South Africa the law 

enforces the dippiilg of cattle for the control of 

ticks, and arsenite-containing tanks are therefore 

within easy reach of all farmers, European and Native. 

The toxicity of arsenicals are well-knovm and in some 

countries hides are beetle-proofed vrith these chemi-

cals before storing or shipping . ~.:where the fresh 

hides are dipped into solutions of arsenicals, the 

treatment aims at prevention rather than cure, ru~d 

i t is thus all the more eff ective (23). 

~reliminary ~xperime!J-tSo 

The bactericidal value of sodium arsenite 

v1c; s tested by im:nersing pieces of fresh hide for fourteen 

days in solutions of varying concentrations and ex-

amining them macroscopically afterwards. 

lowinp strengths were used 

The fol-

10, 8 7 6, 5, 3, 1, Oc5 and 0.25%. 

It was found that putrefaction could be prevented by 

the solutions of high concentration, i.e. above 0.25%, 

but below this the chemical was ineffecti~e. This 

is of importance if cattle hides are to be dipped for 

long periods in such solutions. 

Small s quares were cut from the treated pieces 
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and subjected to beetle larvae attack in separate 

clean glass beakers at a temperature of 22°C . A 
. 

control piece \las kept in a separate beaker. After 

fourteen days the t r eated pieces were obviously still 

inta~t~ but the control vras badly damaged. The dead 

larvae \lere removed :from the beakers and replaced by 

live ones each morning . The larvae seemed disin-

clir.ed to eat the poisoned food~ consequently the 

rate of mortality was rather lower than could rea-

sonably be expectedQ Smit (l) · found that hides 

1 could be fairly well protected against beetle attack 

by dipping them for . one minute in a so lution con-

taining 2.5% sodium 8rsenite. These ·and otherwise 

treated hides ~·'ere kept in the same store together 

with controls, so that t he larvae could perho.ps have 

shown a preference of food; this is possibly the 

reason why Smit did not find any dead l arvae. The 

method of testing used above and described in detail 

below, obviates ru1y such possibility and therefore 

g ives more conclusive results. 

In a report by -~:oodhead and ".:lalker ( 29) it 

was concluded that arsenite-containing cattle dips 

could be used with success for beetle-proofing hides. 

They experimented on freshly prepered dips and soaked 

the fresh hides for 24 and 48 hours before subjecting 

them to larval attack. Fresh dips, however, do not 
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contain the large amount of foreign matter usuallY 

present in dipping tanks, and such meterials mi ght 

have an eff ect on the insecticidal value of the 

liquid . Furthermore, it has been stat~d above that 

concentrations of sodium arsenite lower than 0 . 257o 

could not prevent putrefaction. Dipping tames 

usually contain less than this amount, especially 

in the case of the so-·called three and seven day 

tanks. If a hide is left in suc.'l1. a solution for 

2~ or 48 hours, loss through putrefaction might 

result. The experiments of Wo cx:ihead and \7 e lker 

were therefore repeated to test the efficiency of 

actual dipping liquids and to determine the minimum 

length of time required for dipping to render the 

hides beetle-proof. 

L~rval Tests. 

A sample of dipping liquor was k indly pro­

vided by the local Grahamstown authorities, the 

sample having been taken directly after a number of 

cattle had been dipped so as to make sure that it was 

representative of the f l uid in the tank on the whole . 

The liquid contained 0.16% sodium arsenite, a seven 

day strength beir.g in use. 

Eight pieces of fresh hide were soaked in a 

l arge quantity of this soluticn for 1, 2, 4 , 8 7 12, 
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16~ 24 and 48 hou~s respectively. Mild putrefaction 

set in on the piece soaked for 24 hours, and in the 

ca ~ e of the piece soaked for 48 hours a strong putrid 

smell was noticed. After drying the pieces in the 

shade, a small square of each was subjected to beetle 

larvae attack in separate 100 c.c. glass beakers. 

This method was adapted from the: work by Hinaeff and 

\iright (67 j to suit ·the present problem. Onto ea.ch 

square were put ten mature or nearly rna ture larvae 

of Dermestes vu}pi~~ and D. oblongus which had been 

starved for 48 hours b ef orehand to rid them of excretao 

The beakers ~~.,ere kept in a semi- dark insectary at a 

constant temperature of 23°C , humidity being provided 

f or by means of a large open dish of 'IJater inserted 

into the cabinet. Since the larvae were unable to 

climb up against the smooth glass sides, the beakers 

coul6 ?onveniently be left open. The amount of loose 

hair and excreta was taken as an indication of the de-

-gree of damage done, especia lly in those cases where 

the ac.tual damage was not easily visible. It \"as 

however found that after three or four days the larvae 

did not attack the food very seriously, but disclosed 

an inclination towards cannibalism~ dead larvae were 

attacked and in extreme cases dying larvae and moults 

were eaten rather than fGeding on the poisoned food . 

All the excreta present in a particular beaker did 

therefore not result from actual dmnage to the piece of 
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hide. The beakers were examined every morning for 

fourteen days 1 the dead larvae being replaced by 

others that had been starved beforehand. The mor­

tality is represented in Table 2 (overleaf). Taking 

into account the optimum conditions and the relatively 

large number of larvae per square inch of hide 1 it 

\Jill be agreed that the test is severe and should 

~ive a conclusive indication of the ef~iciency of 

the treatment. 

• 
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l. 

2. 

3o 

4 . 

5 . 

6 a 

7 . 

8 . 

9 . 

10. 

11. 

12 .. 

13 .. 

14. 
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TABLE 2 ~ EFFICIENCY OF CATTLE DIP -

MORTALITY OF TEST LARVAE. 

Hours Dippedo 

. 0 {C on- i--

t rol, 1 2 4 8 12 16 24 
~ 

0 1 2 2 3 3 4 4 

0 l 2 2 3 4 4 3 

0 0 1 2 2 4 3 4 

1 1 1 1 1 2 2 4 

0 0 0 2 2 2 3 3 

0 0 0 1 .... 2 3 3 2 

0 1 l 1 3 2 2 2 

0 0 0 l. 1. l 2 3 

0 0 0 0 1 2 3 1 

1 0 0 0 1 l l 2 

0 1 1. 2 0 2 2 2 

0 !2) 1 0 J. 0 1 2 

0 1 . o 0 1 1 2 l 

0 t 0 0 
I 

1 2 1 1 2 
I 

2 6 1 9 15 23 28 133 35 
I I i I I 1 -

48. 

4 

4 

5 

4 

2 

3 

3 

2 

2 

1 

2 

2 

0 

2 

136 

From the Table it will be seen . that the mortality 

dropped lower after the first four days, due to the 

fact that the hide pieces were left mor~ or less un-

touched by the larvae. An exa.r;lination of the pieces 
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and of the beakers at the end of fourteen days con-

formed with the figures. The control had been 

severely · damaged~ and a considerable ~nount of 

damage had also been sustained by the pieces dipped 

for 1 and 2 hours. The fourth piece, dipped for 

4 hours, \'Jas in a much better condition. In all 

the others no actual damage could be seen and the 

amount of excrete and loose hair present in the 

separate beakers wa s a minimum. 

Experiments have shown that arsenite­

containing cattle dips can be used for beetle­

proofing hides on farms and in native territories where 

dipping t anks are ava ilable. Fresh hides should be 
-

di pped for 8 to 12 hours in such a tank. This time 

is suff iciently long enough for the hides to absorb 

an ample amount of the poison, and putrefaction vdll 

not set in. If they are left longer than 12 hours 

in the liquid, loss through decay might occur since 

the strength of a seven day tank is only O.l65"o 

sodium arsenite, whereas a concentration of at least 

Oo25% is required to prevent bacterial decomposition 

of the collagen. 

This trea unent has the edvantage of preventing 

t he insects from a tta cking the hides a t al~, ~d is not 

based on 11 curing 11 of the prohlem after damo.ge has al­

r egdy been done. 
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THE USE OF SODIUM SILICOFWORIDE (FLUOSILICATE) 

IN SOLUTION. 

Mi,naeff and Wright (67), as a result of a 

large number of experiments on moth-proofing, recom­

mended the use of sodium fluosilicate very strongly 

and gave the following directions for protecting wool­

len and textile goods against the clothes moth : 

Immerse the material for about 30 minutes in an aqueous 

solution containing 0.1% sodium fluosilicate, 0.01% 

acid (e.g. oxalic acid), and 0.3~ potash alum. The 

two l atter substances are added to increase the pene­

tration of the poison . 

The insecticidal properties of the fluorine 

compounds are well-known (Chapter 4) and experiments 

were therefore conducted to determine the value of s o-

dium fluosilicate for the prevention of beetle and 

moth damage to hides and skins. This com) ound. was 

chosen because it is more. effective than sodium fluo­

ride (vide supra) which is also an essential war ma­

terial, ~~d should it prove successful against the hide 

and skin pests, could easily be obtained in 5outh Af-

rica. It is at present manufactured by Messrs Afri-

can Explosives and Industries Limited, Johannesburg. 
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( i_)_Preliminary Work. 

Although? as was maintained by Minaeff and 

·;;right? aluminium ions increase the rate and the de"tf 

gree of penetration of the poison into woollen and 

textile goods? it was discarded owing to its tanning 

properties. 

The following solutions were prepared for use. 

Acetic acid was used in the place of oxalic acid .. 

c. 

0.55% Na2SiF6 ? . B .. · 

0 . 01% CH3COOH. 

0. 27% Na2SiF6 , D. 

0 .. 005% CH3COOH. 

0.44% Na2SiF6 , 

0.008)o CH3COOH • 

0. 145.) Na2SiF 6 , 

0. 00~ CH3COOH • 

E. 0.055% Na2S_iF6 , 

OoOOl% CH3COOH. 

FoUl" portions of each solution were taken, into ·which 

small squares of hide were to be dipped for 5, 10, 20 

and 30 minutes respectively. 

Twenty-one squares were taken from 'a wet-salted 

hide and all loose hairs removed; each piece was about 

one square inch. One ·of the squares was kept as a 

control and the others were dipped into solutions A - E • 

I 
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according to the periods given above. The twenty 

pieces were thus dipped. for varying periods into so-

lutions of different concentrations. They were put 

into separate 100 c.co glass beakers and dried in the 

insectary at 25°C for 40 hours. The beakers were 

l abelled A1 , A2 ? A3, A4 , B1 ? etc. where A1 represen­

ted the piece treated for five minutes in solutions 

h. 7 A2 for ten minutes, A3 for . tv1enty minutes, 14 
• 

for thirty minute s? etc o The control was put into 

a separate beaker to avoid any preference of food 

.possibl e to be shown by the larvae under test (vide 

supra) . The method of testing the efficiency of the 

t r eatments was the same as described f or the arsenic 

dips o In this case, however, fifteen l arvae were 

used on each square and only Dennestes oblon~u~ speci-

mens were t aken . This was done because it became ap-

parent tha t this species is more active and vigorous 

in its destruction than ~vulpinu~ and the larvae 

are more resistant to the action of poisons or to 

st.arvationo The dead l arva e wer e replaced every 

morning by others which had been starved beforehand o 

Table 3 represents the rate of mortality over a period 

• of 23 days, keeping th.e number of larvae at fifteen 

each day. 
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'rABL:S 3 i<IOF..TAI.n:·; A:'JO:·:G I~.tmV.t.E OF D . VTJLPINUS 'VI·IEK PED ON 

SODIUli FLUOSILICATE ·rP.E.ATED HIDES. ------------·-.. ------------
---·--------.--·---- ..... ·-- -------, - ----i-

4 I 5 6 7 8 11 L12 I 13 j14 ~ay~-1 121 
,-·--:---t----- · 
I 15 ! 16 18 ~9 -12~21_-=2 ·r3 ~-T~t~l 

--1~0Rt·-~5~ ~ t -£ ~-~ ~ r t ~ 
I 4 7 3 3 3 I 2 s 

10 6 5 l .J 4 5 I 2 0 

~:n.---~~-
A.1 5 4 
A. 2 9 4 

-r-·--1--- r--- ~-
I 0 I 1 Q 0 0 l 0 1 0 4 

2 4 I s 2 2 67 01 0 6 
31 1 7 • 3 3 I 2 2 3 79 

1L 3 f, 3 
A. L~. 4 I 4 
B.1 6 1 3 
B.2 .7 

I 
5 

B.3 6 2 
B.4 10 I L~ 

c.1 1 1 
C -- ~ 6 2 
C.j 3 2 
C. 4 4 2 

D.1 0 0 
D. 2 0 0 
D.3 0 0 
D.LJ. 0 3 
E.1 0 3 
E.2 0 2 
E.3 0 0 
E . 4 0 0 

TOTAL 69 44. 
I : 

~ 

6 3 jl 1 41 6 61 . ~ 3 
6 2 4 2 11 5 1 1 0 
8 5 5 4 3 3 3 0 3 
5 2 5 6 2 6 2 3 2 
9 5 3 2 3 3 2 4 4 
2 2 2 2 0 3 2 0 1 
1 3 2 1 1 2 0 0 0 
3 1 1 0 2 3 1 0 3 
4 4 3 0 2 6 0 0 2 

1 0 2 1 2 2 0 : 1 0 
0 0 0 0 1 2 1. 6 0 
1 0 0 0 2 1 0 2 0 
0 0 2 0 0 2 2 . 2 1 
0 0 0 0 
0 1 0 1 
1 1 1 0 
1 0 0 0 

2 
0 
1 
2 

1 
3 
2 
1 

0 1 
1 0 
1 2 
0 1 

~ I 
...I 

2 

I 3 
3 
3 
1 
0 

I 0 
2 

1 
0 
1 
0 

1 
0 
2 
0 

it6 
- r-· 

76 46 46 33 29 

5 7 
3 5 
4 1 
3 8 
2 1 
2 5 
2 1 
2 2 
2 5 
0 1 

0 2 
0 1 
3 0 
1 3 
2 0 
2 0 
0 3 
2 2 

37 60 
-~---

5 5 2 3 5 83 
5 6 4 4 4 78 
3 2 2 4 2 5 1 
5 4 3 1 3 76 
3 1 3 2 2 58 
4 1 4 3 4 75 
0 0 0 0 1 21 
0 2 2 2 1 29 
0 0 0 1 3 30 
2 2 2 3 2 41 
0 
0 
0 
1 

0 
1 
0 
2 

0 0 0 1 2 
1 0 1 14 
0 1 0 11 
1 0 1 21 

0 1 0 0 1 12 
·1 1 0 0 1 13 
1 1 1 1 1 20 

0 ·1---1--+-- ·0 1 0 1d 
35 37 32 31 37 807 

-·- --------

I 
'-{) 
f-J 
I 
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A few points of intersst can be gleaned 

from this Table. 

(i) It will be seen that the pieces of hide immer­

sed in solutions A and B were more or less equally 

poisonous to the larvae~ .and that the length of the 

dipping time does not seem to have made much differ­

ence in the rate of mortality. 

(ii) The pieces of hide treated with solutions D and 

E were obviously not very poisonous as compared with 

A and B7 and here again the length of the dipping time 

did not make any appreciable difference. Apparently 

the solutions were too \"leak or other\'vise too much of 

the poison ha.d been precipitated by the sodium chlo-

ride from the hide. 

mentso 

See under (ii) Kinetic Experi-

(iii) Solution C seems to have been halfway between 

A and B on the one and D and E on the other hand. 

(iv) In the control nearly all the larvae ·lived for 

the duration of the experiment. 

(v) During the first day more larvae died than during 

any of the following days; a fairly constant number 

of 45 per day died from the second to the sixth day, 

then the number dropp ed to about 35. 
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An exaL1ination of the squares of hide and of 

the beakers conformed with the results ( i) to ( v) 

above. .hll the squares in series A and B r1ere intact 

and <lid not show any damage; the amount of excreta and 

loose heir ·;.;as nominal and more or less the same in 

all eight beakers . In series'C the firJt three pie-

ces hc;d been attacked and the damage could easily be 

seen on both the grain and the flesh side; a compara­

tively large amount of loose hair and excreta was pre-

sent. The fourth piece which had been immersed for 

30 minutes was nearly as intact as those of series A 

and B. In series D and E all the squc..res were 

damaged nearly to the same extent as the control. 

From the Table (see remark (v) above) it 

wou.ld appear that the poison s l owl y but gradual ly 

lost its potency o This impression is entirel y false. 

I t was noticed on the first day that the larvae ate 

unconcernedly for a few minutes and thereafter ignored 

the food.. This was also noticed vdth the fresh star-· 1 

ved larvae that were put in as replacements every 

morning? especielly in series A and Bo DuriiJg the 

following days the survivors expressed an even grea­

ter dis l ike for the poisoned food and seemed to be 

trying to get av:ay as far as possible from it. Der­

mes~id larvae are accustomed to a semi-dark aunos -

phere and avoid light if possible. If~ however , t he 
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beaker uas put in a beam of light with the poisoned 

9iece of hide on the far (dark) side 9 the larvae 

would r ather go towards the light., They seemed to 

prefer starving to eating the poisoned food, except 

of course in series D and E where they could keep on 

eating without suffering a severe death rate. This 

is in agreement with the findings of Musser (72)o It 

could easily be distinguished between poisoned and 

starved dead larvae 9 s ir~ce the former showed black 

~atches on the ventral side of the thorax and of the 

abdomen a As before, cannibalism was noticed 9 but 

poison3d larvae were left untouched whereas those 

that had died from starvation were usually attacked 

from the ventr.s.l side o It vvould therefore appear 
' 

that sodium fluosilicate can be recognised as poison 

by the larvae o 

Since the la~vae seemed to prefer starving 

rather than beir€ poisoned 5 it was thought necessary 

to investigate their resistance to starvation under 

otherwise optimum conditions. For this purpose 

twelve nearly mature larvae were put into separate 

clean g lass beakers (to avoid caru~ibalism) and kept 

undP.r the conditions of the former experiment. The 

results were as fellows ; 



Day of Starvation 

Total number dead 
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6 

0 

7 

1 

9 

5 

10 

7 

17 

8 

18 

10 

20 

12. 

Table 3 proves that sodium fluosilicate affords pro­

tection to the hide for at least a longer period than 

t~'lree weeks? and it would therefore be quite efficient 

as a beetle-proofing a.gent. Work to be described 

later in this chapter proved. that the poison stays po­

tent for at least six months, and some treated skins 

have been kept in store for eighteen rL1onths without 

being attacked by insects. 

Larvae of the first and second stages, i.e. 

immature? vvere also subjected to starvation? and all 

died between the fourth and the seventh day. 

To determine how soon the poison will kill 

o:ff the larvae, the following experiment was put up. 

Squares of hide were treated as in Experiment 

1 with solutions A and B and \iere kept for eight days 

before expos ing them to larval attack. Ten mature 

or nearly mature larvae were· used on each square ancl? 

as in Experiment 1 7 the beakers ':lere left open in the 

i nsectary at 24o5°C and 100% r~lative humidity. The 

results are given in Table 4. The notations A1 , 
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A2 ~ etc. correspond to those used before. 

TABLE 4g 

-
Days~ 1 2 

A.l. 5 1 

A.2. 3 0 

A.3. 2 0 

A.4. 4 0 

B.l. 3 0 

Be2o 4 0 

Bo3o 5 0 

TOXICITY OF SODIUThi FLUOSILICATE TO W~TURE 

AND NEARLY Iv!h.TURE lARVAE OF D. OBI.ONGUS • 

I 

3 4 6 7 8 9 10 11 13 -
1 0 1 0 0 1 0 1 -
0 0 l l l l 5 2 -
l l l 1 1 l 1 l -
3 0 0 2 l - - - -
l 2 2 0 l 0 l - -
1 0 0 2 l 0 1 1 _I 
1 0 1 0 0 1 1 0 1 

Bo4o 2 0 1 0 1 0 1 1 2 0 2 
l 

·~' ---~-·L-- ------1.. I c 
As v.as noticed in Experiment 1 with series A and B~ the 

degree of damage done to the hides was negligible. 

A similar experiment with solutions A9 B and C 

was conducted on larvae of the first and second ( imma-

turey stages. Again ten larvae were used in each case~ 

and the results are given in Table 5. 
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TABLE 5; TOXICITY OF SODIUM FLUOSILICATE TO 

TI!.tNlA'l'URE LARVAE OF D .. OBLONGUS • 
-·------------.;;;;.-:;-.=..-~-------~ , - --

Days~ 1 2 3 I ~: I 6 _____ .. _ --
Aolo 6 3 1 -
A .. 2. 6 1 2 1 - -
A. 3 o 4 4 1 1 - -
A.4. 7 3 - - - -
B.l. 5 1 2 1 1 -
B.2. I t 2 0 2 1 1 

B. 3 . 6 2 1 1 - -
B.4. 7 0 2 1 - -
Colo 1 ! 3 2 2 1 1 ' 

I 

C.2 .. 5 0 l 2 2 -
C .. 3 . 4 2 3 1 - -, 

C.4 .. 5 I 1 2 0 1 
I 1 ! 

I 
I I 

' -~__; 

From the last Table it will .be clear tha t 

sodium f luosilicate is high,ly toxi c to the younger 

larvae and that the concentr ations used will prevent 

any larvae f~om maturing. It will also be noticed 

that the younger larvae are not very rasistant to 

s t arvation, should they prefer to leave the· poisoned 

food untouched .. The length of the dipping period in 

t his case a lso did not make much difference . 
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These three preliminary experiments proved 

that a wet-salted hide could be effectively protected 

•against the rav~es of the· Dermestid beetles if dip-
. . 

ped for 10 to 15 minutes in a solution containing 

about 0.5% sodium fluosilicate plus about Ool% · acetic 

acid. To make up such a solution is rather cumber-

some and unpractical~ and experiments were therefore 

conducted to determine whether the acid could not be 

omitted. 

The method used above infers that the stock 

must be already cured before it can be treatedo 

When poisoning of the hide or skin is delayed until 

it reaches the store at the coast, most of the damage 

has a lready been done and the activity of the pests 

is stopped when it is too late. It would seem that 

the treatment should be given prior to or during cu­

ring, thus aiming at prevention of the damage by in-

sects. Therefore th~ poison was used in the work 

described below on the fresh hide. 

(ii) Kinetic Experi ments. 

Sodium fluosilicate will react vJi th sodium 

hydroxide according to the equation ~ 

Na2SiF6 + 4 NaOH = 6. NaF + Si02 + 2 H20. 

A simple titration. of the solution with O.lN NaOH to 
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phenolphthalein as indicator can therefore be carried 

out, and the amount of sodium fluosilicate calculated 

according to the equation above. This method was 

used by Minaeff and Wright (67) 9 who occasionally 

checked the results by the ferric chloride method and 

the rather tedious calcium fluoride gravimetric deter-

mination. 

Effect of 'I!ime on Penetration. 

A filtered solution of approximately 0.5~ 

sodium fluosilicate was prepared; 20 ml. of this 

solution used 21.0 ml. 0. ll~ NaOH when titrated to 

• 

phenolphthalein. Four portions of exactly 100 grams 

of fresh hide vmr5 shaken up in separate flaks ~ each 

vii th 100 ml o of Na2SiF 6 solution for 5" 10 ~ 20 and 

30 minutes respectively. 20 ml. from each flask was 

~hen titrated with sodium hydroxide and the percentage 

loss calculated. 

Minutes immersiono ml. 0 li.'r NaOH used. %Loss. - - - ---
0 21.0 0 

5 15.3 27 ol 

10 14 .. 7 30.0 

20 l4o0 33o3 

30 13.5 35 .7 

These figures on the penetration of ~~e poison compare 
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favourtlb:I;r with those fo.und by f.Jiinaeff and Uright 

'.vho used wool. The duration of immersion does not 

influence the rate of penetration very markedly ac­

cording to the above, and dipping for 15 to 20 

minutes can therefore be regarded as adequate. It 

shpuld be borne in mind, however, that the pieces 

used in this work ~ere shaken up well with the so­

lution and this wpuld undoubtedly have an effect 

upon the rate of penetration. 

It was then tried to determine the pene­

tration of sodium fluosilicate in a wet-salted hide 

such as was used in the preliminary work described 

above. 'This was however f.ound impossible owing 

to the fact tha t on addition of sodium chloride 

to a solution of 0.5% (i.e. nearly saturated) 

sodium fluosilicate, the latter will precipitate out. 

Effect of Acetic Acid on Penetration. 

Different volumes of g lacial acetic acid 

were added to portions of the sodium fluosilicate so­

lution used above and a number of pieces of fresh 

hide , each weighing exactly lOG grams 9 \'Jere shaken up· 

for ·20 minutes with 100 ml. of these acid-containing 

solutions . 20 ml. from each flask was then titrated 

with 0. lN NaOH to phenolphthalein. The ar-a oun t of 

alkali neutralised by the acid was taken into account 



-101-

and the results corrected correspondingly. The , 
follo,ring Table g i ves the percentag6 loss in sodium 

fluosilicate in the solutions after dipping the 

pieces of hide. 

% Acetic acid. ml. o . lN NaOli used 5hLoss. 
(corrected) 

0 14 33.3 

o0025 14.7 30o0 

.oos 15.8 24.8 

.o1 16.0 23.8 

.os 16.3 22o4 

ol 16 .4 2lo9 

It follows ~~at acetic acid inhibits penetration 

of the poison, even when the acid ia very dilute. 

The addition of 0.1~ acetic acid inhibits about 

33% of the penetration of pure sodium fluosilicate. 

It is possible tha t other chemicals may accelerate 

the penetration, but it has been found (in experi­

ments to be described below) that a 0 .s% solution 

of the poison affords efficient protection to all 

types of hides and the addition of such possible 

chemicals will therefore only incur unnecessary com-

plications . 

(iii) Larval Tests with Treated Hides. · 

The first series of experiments on the control 
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of the hides and skins beetles by means of a solution 

of Na2SiF6 &s described in section (i) of this chap-

ter were carrieG out on wet-salted hides. Since 

sodium chloride precipitates out the sodium fluosili­

cate, as stated above, it is possible that the amount 

of poison present in the pieces of hide used for those 

experiments vvas far less than it would have been in 

fresh hides. The cost of beetle-proofing a hide 

with such a solu-tion is very ·low 7 and it is unneces ­

sary to conzidsr weaker solutions. Moreover 7 this 

may prove ineffective if large numbers .of hides have 

to be put through the same dip. In all the follow-

ing experiments a solution of 0.5% '.'las used, i.e. 

nearly saturated. 

A. Dipping Fresh nid~. 

Four pieces of fresh hide, each vTeighing 

2 Kg. ? were separately sonked for 15 minutes in two 

li tres of 0. 5% solution of Na2SiF6 and then cured as 

follows: 

1. Shade-dried after soaking. 

2· Sun-dried after soaking. 

3. Salted with 33~~ NaCl after soaking and 

stacked with other wet-salted hides for 

a \'leek o 

4. Salted and stacked as No. 3 for three 

days, then sun-dried. 
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In each case e piece of fresh untreated hide was 

cured in the same way to act as control. A.bout one 

square inch was taken from each of these eight pie­

ces and sep~rately subjected to larval attack as de­

scribed before. Ten l arvae of the mature or nearly 

mature stages 'IJ;ere used in each beaker. The results 

are given in Table 6 . 

(Table 6 overleaf), 
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TABLE 6 ~ MORTALITY AMONG LARVAE OF D. OBIDNGUS 

Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

s 

TOTAL 

~:rriEN FED ON HIDES 'J.1REA.TED \liTH SODim:; 

FLUOSILICATE BEFORE CURING. · --------------·--

5liade- Con:- Sun- iCOn::TWet- ICon- Dry Con-
dr:i.edo tro1 dried tro1 sal- trol sal-:- trol 

ted. ted 

6 0 7 0 6 0 8 0 

5 0 4 1 8 0 6 1 

7 1 6 0 5 0 3 0 

4 0 4 0 4 l 4 0 

4 0 5 0 6 0 3 1 

3 0 2 0 3 0 2 0 

2 0 3 0 1 1 1 0 

1 1 1 0 0 0 0 0 

3 0 0 1 ~ 0 4 0 

1 0 4 0 3 0 3 0 

4 0 3 . 0 1 0 5 0 

2 0 2 1 3 0 2 1 

3 0 1 0 4 0 1 0 

2 0 2 0 2 0 . 2 0 -· -- ~-

47 2 44 3 48 2 144_ . 3 I 
L...-.. i 

The figures presented above indicate that the 

poison does not lose any of its efficiency,irrespec­

tive of the method of curing adopted after dippingo 

The untreated controls on the other hand seemed to 
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provide excellent food for the larvae. At the end 

of fourteen days the beakers were inspected and the 

rest..:~.lts conformed with those in the Table. All the 

controls had been badly damaged as was indicated not 

only by the excreta and ~oose hair~ but also by the 

tunnels eaten into the hide proper. The dry-salted 

piece seemed to have been damaged to a worse degree 

than any of the other. .H.l l the poisoned pieces were 

intact and a minimum of loose hair and excreta was 

present. 

From these experiments it can therefore be 

concluded that fresh hides will be beetle-proofed if 

dip·Jed for 15 minutes in a 0 .57D solut.ion of sodium 

fluosilicate? irrespective of the curing they receive 

afterwards. 

B. Dipping· Cure§._ Hides. 

As was described in section (i) of this chap­

ter7 a wet-sa l ted hide can be safeguarded against 

beetle attack by dipping it in the sodium fluosilicate 

solution recommended. A large percentage of hides in 

the stores are however dry-salted? sun-dried or shade­

dried and these types are especially prone to damage 

by insects. It was therefore considered necessary to 

determine the efficiency of Na2SiF6 solution on such 
" 

hides o For this purpose three pieces of fresh hide 
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were shade-dried~ sun-dried and dry-salted respective­

ly. After thorough curing~ one kilogram of each was 

separately dipped for 15 minutes in one litre of a 

0.5% solution of the poison; a small square of each 

was then dried and subjected to beetle attack under 

the conditions described before. In each case a con-

trol was used. Ten larvae were put onto each piece~ 

the dead replaced every morning as before and the mor­

tality recorded - Table 7. 

(Table 7 overleaf). 
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TABLE 7 : MOE.TALITY Ah.GNG DERlviESTID LARVAE FED ON 

HIDES CURED PRIOR TO TREATING WITH 

SODIUM FLUOSILICATEe 

-snaae- con- bun- Con- on-
Days dried trol dried trol trol 
-- · ·-

1 6 0 6 0 5 0 

2 5 0 · 5 0 4 0 

3 4 0 6 l 7 0 

4 7 0 4 0 4 0 

5 4 0 3 0 3 1 

6 2 1 2 0 5 0 

7 3 0 3 0 2 0 

8 1 0 1 0 0 0 

9 0 0 3 0 3 0 

10 3 0 2 1 1 0 

ll 2 1 0 0 2 0 

lc-. _c:, 1 0 2 0 1 1 

13 4 0 1 0 3 0 

14 2 0 2 
.. 

~OTAL 44 2 40 
I - -· 

~~--
0 

3 42 . 2 
-~~ 

In both Table 6 and Table 7 it will be noticed 

that the mortality w·as higher during the first few dqy s • 

This has been explained aboveo When the pieces were 

examin~d, those that had been treated with the poison 

T:,:ere still in excellent condition~ wherea s the controls 

had suffered badly againo 
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Permanence of Treatment. 

After three months some of the pieces of hide 

used in the experiments described were again subjec­

teu to larval attack and it was found t hat the poison 

had lost no~e of its efficiency. After eighteen 

months treatea skins which were kept in store were 

still immune to beetle damage 7 and it can therefore 

be assumed that the treatment recomuende;d is i 1perma­

nentlyll effective? sincE it seldom is necessary to 

store hides or skins for more than t wo years. 

Although it has been proved by the work des­

cribed above that a ll cured hides? when dipped for 

f i fteen to .twenty-minutes in a. cold? nearly saturated 

solution of sodium fluosilicate, can be regardEd as 

permanently beetle-proofed, some objections against 

t hE practical applicqtion of such a me;thod can be 

raised. It is detrimental to soak dried material, 

since it creates an opportunity f or putrefactive bac­

teria to resume their activitieso FurthErmore? even 

if dipping is contemplated? a larg e area would be re-

quired to dry the hides again. This dipping method? 

as tried out experimentally on hides (secti on ii i ) 7 

was therefore adaptea f or use only with fresh (green) 
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hides and s'kins ~ and another ·method \'l e, s deve loped 

f or treating unpoisoned stock in the store o See 

Chapter 7 • 

.M.o ";let-salted Hi des. 

Smit (1) f ound that 11salt thoroughly applied? 

gave excellent protection against beetle attack0 o 

These hides to which he r eferred had been heavily 

brined and then salted. Hides which had only been 

salted 'v.rere attacked by the larvae~ especially on the 

,§;rain and the edges~ It is the experience of the 

tlri ter that, if other material is not available, the 

'be etles will attack a;.1y hide~ hoY/ever heavily it 

might h ave been saltedo 

In the present work five stacks of wet­

salted. hides v1ere prepared? each stack containing 

twenty fresh butcher hides o Two to three hours 

after flaying, the hides were thoroughly washed in 

cold running water for an hour to remove blood and 

dirt. 33% clean new salt on the tail weight was 

then evenly applied and the hides folded and rolled 

for 48 hours before stacking hair to fleshe The bel-

·lies were folded over towards the median line? flesh 

to fle~h~ then the h~de was folded down the be.ckbone 

and rolled into 8 tight bundleo 



Stack 1. 

Stack 2. 

Stack 3. 

Stack 4. 

Stack 5. 
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Control, treated as above. 

1% sodium fluo~ilicate was thoroughly 

mixed uith·the curing salt beforehand. 

27c Na2SiF6 mixed with the curing salt. 

5% Na2SiF6 mixed vli th the curing salt. 

After v'ashing, the hides were dipped for 

15 minutes in a saturated solution (1%) 

of sodium fluosilicate in a wooden tank. 

The solution was strengthened up after 

each batch of hides treated, by stirring 

in 6 ounces of dry powdered Na2SiF6 for 

every 100 lbs. of hide dipped. After 

this treaunent the hides were salted as 

for stc:ck · lo 

The stacks were left undisturbed for the 

period July/August to January in a store infested 

vTi th Dermestid beetles o Adult beetles and larvae 

were obtained from Port Elizabeth at intervals and 

let loose on the stacks of hides. 

Examination of Stacks . 

On the 25th of January the stacks were opened 

and examined for beetle damage. 

Stack 1. Most of these hides, although heavily sal-

ted, had been attacked on the 0r ain and on the flesh 
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sides, particulary along the edges which Yrere some-

what dry in appearance. The four top hides of the 

:rbattie" or stack had been severely damaged, and a 

fatty portion on hide No . 2 '1ilC..S riddl ed with tum'lels 

and holes. 

Stack 2. Three of these hides~ numbers 1, 2 and 4 

from the top of t he battie~ had sustained damage in 

isolated spots on the grain o A large nu~ber of dead 

larvae and ac~ul ts were i'ound with ble.ckened bellies, 

~.ndicating that they had be en poisoned. Vide supra. 

Sta ck 3. Only the t\vo top hios s had been s lightly 

attacked on the grain along the edges. .ns in Stack 

c. , dead be <;tles and l arva e wer e fouhd. 

Stack 4. One small spot of damage could be fgund on 

hide No o 2, where the hair had been eaten away, very 

near to the edgo. The rest of this hide and all the 

others were int2ct • 
• 

Sta ck 5. A thorough examination disclosed tha t no 

damage had been done ei ther to the grain or to the 

flesh to any of these hides . Dead l arva e and adults 

were found but no other sign of their activities was 

discernabl e, the poison having obviously taken effect 

very soon. 

From these five experiments it became evident 
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that the best results can only be obt8ined by dipping 

t11e .hides in a saturated solution of the poison. 

If the poison is used as an arunixture to the curing 

salt9 a relativel~ high efficiency can be reached9 

but the hides are still prone to damage although only 

to a limited degree. In a wet-salted stack the 

lo\rer hides receive the dripping brine from the upper 9 

. and this liquid.9 containing as it does a ;;1eak solution 

of sodium fluosilicate, spreads the poison evenly 

over the lower. hides and prevents them from being 

attacked by the beetles. -.mere the grain of one 

hide is in close contact with the 11 poisoned" flesh 

of the one just underneath i t 9 the beetles are warded 

off but the outsticking edges are still vulnerable. 

It is impossible to mix the poison and the salt very 

evenly 9 and patches of the hide m~ght therefore not 

receive any preventative treatment. Furthermore 9 

as will be shown in Part III of this book 9 the dip­

ping met11od is much superior to the mixed-salt method 

for the prevention of the development of red heat and 

consequently of other putrefactive bacteria on wet­

salted stock. 

B o Dried Hideso 

Shade-dried, sun-dried and dry-salted hides 

and skins are more susceptible to insect damage than 
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wet-salted stock~ and most of the loss suffered by 

the hide and skin industry through insect activities 

results from the damage to such dry stock in stores. 

The laboratory experiments described above were there­

fore repeated on vrorks scale to test the efficiency 

of the dipping method under normal store conditions. 

Experiment ~· Tvrent:r green butcher hides were washed 

f'or an hour in cold run:.n.ing water and then dried in 

the shade, suspended by ropes. These hides acted 

a s control . 

Experiinent 2 o As E~pt. 1 9 but dipped for 15 minutes 

in a cold saturated solution of sodium fluosilicate 

before drying. 

Experi~~_l.· Ten green hides were washed, salted 

with 33% NaCl on the ta i l weight as previously descri­

bed~ rolled for 48 hours and then dried in the shade. 

Control for Expt. 4 . 

Experiment 4. As Expt. 3, but dipped before ~alting . 

Five green ·hides were '.lashed and then 

dried in the sun. Control for Expt. 6. 

Experiment 6 o As Expt. 5, -but dipped before drying. 

The hides v;er e put in separate stacks in a 

store infested Yli th Dermestid beetles. 
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.::;xamination of Packs . 

Between Sept~1ber and January the hides were 

not disturbed and occasionally more adults and larvae 

vvere procured to provide infestation of the packs. 

They were opened and examined at the end of Janu2rye 

On all these hides large numbers of 

adult beetles, larvae an~ Tineid moths were found and 

some hides vTE:re seriously damaged in patches. This 

;,·1as especiD.lly noticed on hides which :1ad been badly 

fl3yed and had fatty pe.tches on the flGsh sides. 

Although a number of de ad insects 

~. :ere found in this pask as well e.s a :fevv live larvae 

crawling about, no damage whe. tsoever could be seen • 

.hll the hides were in excellent condition. 

The beetles had shoun a marked pre-

ference for these dry-salted hides and extensive 

damage had been sustained in one case~ the hide be-

ing riddled with tunnels and holes near the left 
I 

shoulder where a patch of fat had been left in flay-

ing. 

~~o darnag s coL~ld be found here, as 

in Expt. 2 . 

Experiment 5. These hides could be co.t:rp,grf"d with 
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those in Expt . 1 as far as damage was concerned. 

La:cge numbers of Tineid moths ·were present and their 
• 

larvae and pupae v~ere found in the characteristic 

silken tunnels. 

~;xp~riment~ •. l\To damcge ~~.ras done to any' hide . 

Only dead larvae and adults of Derme~~es vulpinus 

No Tineid moths vrere 

seen . 

The condition of the treated and the untreat-

ed control hides in these. six experi ments provided 

ample proof tbB. t the method of dipping the fresh hides 

before curing can give excellent protection to stock 

~gainst the ravages of the Dermestid beetles and 

'l' ineid moths. 

The l arger part of the insect damag e to s~eep­

skins is a.ue to the activities of the tvm Tineid moths 

descri bed in Chapter 4 , dection (iii)o li~inaeff and 

':Jright (67) found tha t dip l:::iing woollen and textile 

g oods in a Ocl% solution of sodium silicof luoride pro­

ved eff'ecti ve against the clothes moth ? m1.d it \;as con­

sequently considered reasonable to expect t:1e.t the 

tre a tment given t o hides against the beetles would 
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c:lso be ef:fectt ve agr;, inst the moths if applied to 

sheepskins. r..1usser ( 72) found that the larvae of' 

th~ clothes moth were not as resistant to this poison 

than the l arvae of the carpet beetle. On the other 

hand~ the Derrnestid beetles also attack sheepskins 

in store 9 and the treatment therefore must be effec­

tive agains~ these pests in the first pluce. 

It is very difficult to dry \.col-sheepskins 

a fter Y.ra shir:g and/or dipping 9 e.nd a me thod l1ad to be 

developed to dee l with this type of skin G The f ol­

lowing exp erimen ts were put up. 

'I'he treetme~1t of the sk i ns r:a s as. follous 

(hairy Capes •,-,,ere us ed); \, ash thoroughly 9 then ap-

:9ly 10% s c:t l t of fine to medium gr c:.in eve.11ly to the 

f lesh 9 uell rubb8 d in 7 e11d roll as for hides. 

Leave f or 24 hours' r e-salt vlith 10% salt on the 

skin weight, roll for 24 hours and dry. Drying v1as 

done on frames, the s~:i.ns being loosely fastened to 

prevent tension on shrinkage. The frames .were put 

at an angle of 45° 9 the flesh side up, f acing. due 

South so tha t the r o.ys of the sun struck t he surfa ce 

at an angle all da y ru1d overheating could be pre­

vented. Drying took one to two de.ys in tgis v.Jay. 

\ 

Experiment 1. T':relve Capes trea ted. a s above G Controlo 
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Twelve Capes dipped in the recom-

J!lended solution directly a f ter washing 7 then trea ted 

c: s a bove. 

1'nel ve Cl:'.pes treated as for Expt. 1 9 

but with 2~ Na2SiF6 ~ixe~ w~th the curing s~lt be­

f orehand. 

3xaminationo 

These ski ns were stored in a beetle and moth 

inf ested room for the period August to February • 

.L ~t intervals beetles a nd moths were collected and 

let loose on t he s kins to increase the infestation. 

Adult beetles und l arvae and adult 

Elot hs v;ere found in larg e numbers on these skins. 

On closer examina tion Both l e.rva e ancl pupae could be 

se E.n. I n r.nos t ceses t he h .:-.ir ha d. c0 me loose in 

patches and the gr a in had been damag ed. 

De:;;d insects ··•ere f ound in this pack 1 

but nci damug e \:as seen. b. fe::r adult beetles and 

moths era wled oyer some of the sk ins , but no live 

l arvae could be f ound. 

The skins in this pack compared 

ve r y favourably wi t h those of Expt. 2 . Th e flesh and 

g r a in sides \:er e undamagec;. by beetles 7 but a few live 

-
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moth larvae were found in the hair of one skin. 

All the skins used in these experiments had 

been very well cured~ were free from fat and dirt 7 

and consequ~ntly the infes~ation was not as heavy 

a s is usually the case in storesn 

Experimer~t ~.:> on the control of the Dermestid 

l"lide and skin beetles have .shovm that sodium fluos ili-

cate used in solution form is a po'"Terful beetle-

proofing a~ento \;et-sa l ted :'lides dip;;ed for 20 

1ainutes in a solution containing Oo55~ Na 2SiF6 plus 

.01~ acetic acid were rendered immune from attack 

by these be .::tles under controlled conditions as des-
' 

cribed. 

Kinetic exper iments revealed that acetic acid 

inhibits penetration of the poison into fresh hide and 

should therefore not be used~ The effect of time 

on penetration was also studied and it could be safely 

concluded that dipping of f resh hides for 15 minutes 

into a saturated solution of the fluosilicate would 

ensure adequate penetration. 

Pieces of f resh hide dipped beforehand for 15 

·minutes into a solution conta ining Oo5% sodiurn fluo-
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silicate vrere cured in different ways and , VThen sub­

jected to beetle larval attack under controlled con­

ditions~ proved to be effectively protected. 

The same treatment to cured hides gave ex­

cellent protection ~ainst the beetles. 

Large scale experiments on dippir~ of fresh hides 

and skins prior to curing (wet-salted, dry-salted, 

shade-dried or sun-dried) for 15 to 20 minutes in 

~- saturated s'olution of sodium fluosilicate confirm-

· ed the results obtained in the laboratory. The 

Tineid skin mothsare also effectively controlled 

by this method. 

The alternative method of mixing the curing 

salt and the solid poison for wet-salted hides or 

f or dry-salted skins will help considerably to avoid 

insect damage, but the treatrnent does not give ver,y 

good results and is not recommended. 

It was proved tbB.t the nethod of dipping the 

mater ial prior to ~uring renders all hides and· skins 

permanently insect-proof o Skins have been kept for 

eighteen months without showing any signs of insect 

activity. 
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THE USE OF DHY PO;:iDERED SODiill~ FLUOSILICATE 

FOR DUSTING . 

Since the method of dipping cured hides or 

skins in a · soJ..ution of sodium f luosilicate :l:'or the 

prevention of insect damage is effective out imprac-

ticable and detrimental to the s tock as shown in the 

previous chapter, it '::c.s decided to experiment on 

the use of the poison in dry form as a dust. This 

metnod of using l:a2SiF6 has been tested by various 

':Jorkers ag ainst different insect pests~ nnd should it 

prove eff ective would be of great value to the hide 

e nd skin stores at the coast where material often has 

to b e kept for considerable periods before shipping. 

The first experiment aimed. at determining the 

\Ie i ght of pure sodium fluosili ca. te necesse;ry p er hide. 

Four pieces of wet-salted hide, each ~ei~hing 4 Kilo-

grams 9 uere sprinkled on the flesh side with differ­

ent amounts of the che.rnical to g ive the follm;ing per-

centages solid. poison by vreiGht on the pieces ~ 0 .. 5% 7 

After treatment 5 the hide pieces were 

stacked. viith other vTet-salted hides in the battie and 
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left for seven days~ A small piece of about one 

s quare inch was then taken from each and dried at 

These sqt~res and a control piece of un-

-treated wet-sal ted hid.e \Jere subjected to attack 

by mature and/or nearly I!latur e larve.e of both Der­

mestes vulpinus and £.:.~-.Jlon§~~ by the method des-

cribed before o Ten J.c..:..'vae nero put into each bea-

ker and. this numbe:-e was kapt c;.~nstant by replacing 

the dead ones ev•3~cy mur·nj.ng o : .. "": , ·':." ·. ::; larvae were 

starved beforehand to rid them of excreta,. The 

mortality in the five beakers over a pei'iod of 

fourteen days is given i:.1 Ta!Jle 8 o 

(T•rt] E.· ° C•VPP]· ~af) • c..l ,....,; • ". ~...:') ' ;,, • • .• t~· ,.. 
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TABLE 8 : l.lORTALITY AMONG DEIDiiESTID LARV~E 

FED ON vVET-S~LTED HIDES DUSTED WITH SOLID 

SODIUM FLUOSILICATE. 

Days Control J--;.5% 150 2% 3~b --- ----~ 
1 0 3 5 . 6 8 

2 0 . 2 4 4 6 

3 0 2 6 6 5 

4 0 ]_ 4 4 6 

5 0 0 2 5 3 

6 1 2 3 3 4 

7 0 1 4 2 2 

8 0 3 1 3 4 

9 0 2 2 4 5 

10 1 0 1 2 3 

11 0 0 3 1 3 

12 0 2 2 3 2 

13 0 1 2 4 4 

14 0 2 1 20 
~-- ----··--- ·--·-- ----r---· ·-

i 
! TOTAL 2 21 ! 40 1 49 55 ______ _j ' 

A careful examination of the test pieces of 

hide and their respective beakers revealed that in 

all the treated pieces the amount of damage done was 

ei th.er very slight or was entirely ne_gligible, The 
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0.55o treatment gHve good results~ but damage was 

visible on the piece of hide, apart from the loose 

hair and excreta present in the beaker. In all the 

other treated pieces the amount of l oos e hair and ex-

creta was a minimum. The control had been severe ly 
./ 

damaged. From this experi ment it may be concluded 

that 1~ sodium fluosi l icate dusted over the flesh 

side of a ~!et-salted hide wi ll afford excellent pro-

t.ection under the conditions of the experiment. It 

must be remembered however that the test pieces were 

stacked in a wE:t stack vvi th other hides, therefore 

the poison had a chance to spread evenly over the 

surface of the hide. Even so, it is difficult to 

dust the hide evenly, hence the fact that damage on 

the piece treated ··ri th 0 .5ifo poison sho\''ed up onl y i n 

patches • 

.. et- salted hides are 9 however, very seldom 

stored and they woul d not require such treatment . 

Dry hides on the other hand are alvJays prone to in-

se.ct attack, consequently the effici ency of the poi­

son in dust form he.d to be tested on such hides ., 

For this yurpose pieces of shade-dry, sun-

dry and dry- salted hid.es were dusted on the flesh side 

alone \lith 1~,} sodium fluosilicate per vreight of hide 

an~ small squares of each subjected to beetl e attack 
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under the same conditions as before. b. control was 

used in each case and t en larvae were put into each 

beaker.. The mortality is recorded in Table 9. 

TABLE 9 EORTALITY JJviONG DERMESTID Uu'\VAE FED ON 

CURED HIDES DUSTED WI1~ SODIUM FLUOSILIChTE. 

,-

Shade-
Days · dried Co 

----fco:trol 
---
Dry-
salted Control 

--- ---
1 6 0 5 0 6 0 

2 5 0 5 0 6 1 

3 6 0 4 0 4 0 

4 4 0 4 1 5 0 

5 5 0 5 0 3 0 

6 3 l 3 0 4 0 

7 4 0 2 0 3 0 

8 2 0 3 0 1 0 

9 1 0 2 0 2 l 

10 3 0 0 0 2 0 

11 2 ·1 1 1 2 0 

1 2 3 0 3 0 1 0 

13 1 0 2 0 2 1 

14 2 0 1 0 3 0 

TOTAL 47 I 

.I 
2 ·j 40 2 I 44 3 

l _ ,j 

A careful examination of the pieces of hide in 

the separate beakers showed that no darnage had been 
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done to any of the treated pieces, whereas the con­

trols had been attacked both on the grain and on the 

fJ..esh. The dry-salted control had lost nearly all 

its hair. 

A-dult beetles. 

Some of the pieces of h i de used in the -experi-

nents described above uere subjected to attack by 

In all cases the poison ~vas lethal and in some in­

stances killed off a11 the beetles in the particular 

beaker within sixty hours .. 'rhis will, prove a con-

si6.erabJ.e hel p in the control of the pests, since . 

tne adults \Jill be prevented from reproducing, should 

they perhaps survive the larval stages or enter the 

stores from the veld. ~Jhether the beetles and larvae 

are killed by contacting the poison or by ingestion~ 

is not yet certain .. See Griffiths and Tauber (75). 

From the above experiments it would appear that death 

is due to both fac t orso Hide pieces dusted only on 

one side v;ere not attacked on the unpoisoned si de and 

the mortality was high among the larvae although the 

places where they had ea ten could not al.Iays be dis -

cerned o 

Note; From Table 8 i t ',~ras concluded that more than 

Oo5% solid sodiwn fluosilicate per weight of hide was 
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required to prev~nt _ damage. This is possibly ana-

ther reason why th~se hides salted with a mixture 

of .sodium chloride and the poison had been attacked 

to a certr:;in extent as described in chapter 6. 

(ii) Large Scale Experiments with Commercial 

Solid Sodium Fluosilicate • 

. The sodium fluosilicate as supplied by 

~:essrs. African Explosives and Chemical Industries 

contained 15% moisture and w2s rather too lumpy for 

dusting purposes . It was therefore dried and sif-

tee before use, the ~Joisture content thereby being 

decressed to 

Two series of experiments were put up, one 

with hides and the other with sheepskins. 

A. Hides. 

Hides in store can, according to preliminary 

experiments as described above, be beetle-proofed by 

dusting with dry povidered sodium fluo::dlicate. One 

method of protection in vogue at hide and skin stores 

is that of spraying the hides with Shippers Poison 

which contains arseni cal compounds. Both these 

methods \.vere therefore tried out in a store, using 
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Thirty sun- and shade-dried hides were se­

lected in a store and all eaten patches carefully 

pGinted red to avoid confusion with possible fresh 

damage. These hides were selected because tl1e beet-

les had shmm a preference for them. All of them 

had been folded double along the backbone, hair to 

hai:r. Three sets of ten each were used. 

These ten hides were bundled and 

t ied without any treatment to act as control. 

The hides were opened slightly to 

dust them both on the grain ~nd on the flesh with 

dry powdered sodium fluosi licate prior to bundling. 

Six to eight ounces of powder were used per hide. 

A 1.55" "solution11 of sodium fluo -

silicate was sprayed lightly over the f lesh side 

alone of the hides before bundl ing 1 in the same way 

as Shippers Poison is applied. The solution had 

to be stirred continuously to keep the poison in 

suspension. 

Examination of Hides. 

The three bundles were stored together in a 

semi - dark corner of the store from l':ovember to March 

to subject them to the concerted attackes of the 
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be etles during the summer months. 

These hides were heavily damaged on 

both sides by Der.:.nestid beetles and Tineid moths. In 

t uo cases the grain was covered by the silLen tunnels 

~::pun by the moth larvae and the hides ~:.rere in a very 

·• bad condition. 

1-~ number of dead beetles and moths , 

poth '3.dults and larvo.e, were found on these hides but 

no fresh damage could be discovered. A few live 

moths and adult bE;etles crawled oyer some of the hides? 

they were apparently only 11visitors" from the control 

bundle 0 r,:i th r egard to insect damc.ge these hides 
I 

s eemGd to be i n excellent condition apart from the ef-

.;:'ects of a,ttacks before the treatment. 

• 

:;~:Derimen t 3. As in the case of experiment 2 many 

··dead insects were found on the hides, but in this case 

the grain hc:1.d been c:ttacked in small spo t s . The 

hides had a l so developed mould erowth despite the fact 

that they had bes:c. dried for 24 hours after spraying. 

'rhe difficulties presented in insect-proofing 

this type of material have already been mentioned ear­

lier- uhen it '.las pointeci out that dipping was imprac-
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ticable in some cases and spraying detri1nental. 

750 dry- salted glover skins of the Cape Per­

sian type were selectGc1 in a store and divided into 

five lots of 150 skins each for the following experi-

ment s. 

~~£im~~nt_l . 'rhe skins were baled i mmediately with­

out ~ny treatment to ~ct as control. 

Naphthal ene v1as s trevr.n over the · 

flesh side of . each skin wh:i.le t he bundl e was being 

made up~ in the manner practised by shipper s and bro-

kers. 

El~~p~riment_!3. . These skins v~er·e sprayed on th e flesh 

side with Shipper s Poison and dr ied in the store fo r· 

24 hours as usual befor8 ba ling. 

About one quart~r of an ounce of 

solid sodium fluosil:Lc~~ te was dus t ed over the flesh 

side of each skin as it uas being put into the bale. 

The skins were stacked hair to flesh. 

~,r.eri~ent~ These skins \\'ere dusted on the flesh 

as for Expt. 4 , and then the sides of the bale light­

ly dusted with about six ounces to each s i de . 

~x~cr~~~1.!_~· In this experiment 110 Short Wool 

l . .Lerino skins were baled without treatment, the bale 
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W8ighing 500 lbso After baling, each side was 

dusted ;•1i th eight ounces of powdered sodium fluosili-

cate. 

Examination. 

The six bales wer e s tored togethei' in a 

semi-dark store heavily infestf;d viJi th Dermestid 

beetles and Tineid moths~ and left undisturbed fo r 

the peri'od November to · .. arch. An examination of 

the bales revealed the followi.ngo 

Live beetles and moths, both adult 

and immature 9 were abundc.nt in this bale ana exten­

sivE; damage ha6. been wrought, not only to the flesh 

but also to the grain c.nd hair. The moth l arvae 

were especi.::, lly responsible for the latter type of 

(Lamage. The edges of the skins in the bale had 

been particularly attacked. Pupae of the beetles 

and of the ·moths were found, indicating that the 

larvae had been in the bale for a long time. 

Experiment 2 . These skins were in a much better - ----~- --·------~-

condition th?n the former, but limited damage haa 

been sustained along the edges where the naphthalene 

had either fallen off or ·had evaporated. Live in-

sects v;ere found inside the bale, apparently not de­

terred by the smell. 

-
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The skins in this bale could be com-

pared with those in the former bale. Moths were 

present in considerable numbers and some s kins had 

been attacked by both moth and beetle larvae. The 

sk ins v1ere wet and mouldy, despi tG the drying ~hey 

:1ad received after spraying. Apparently lo:ng er 

drying in the store, or drying in the _sun would be 

necessary to renove c:ll the moisture applied during 

spraying so as to prevent mould r;ro\ith. This _T;muld 9 

hoYiever, incur extra l a·bour a."Yld would require a 

large s pace to handle 2. large numbel"' of skins. 

'rhis ba le \'/B.S in e. better condition 

t han the threG former vr:.. th regard to insect darnage. 

A large nwnber of dead beetles 1.vere found . Only 

e:.lo::tg tL.G edges a fe -.,·1 l ive moth larvae uere seen in 

their silken tunne l s ? but the sl-:ins had sustained 

prsctica lly no damc:.ge . 

ExperiJEent 5. No insect dame~ge of any form \ms 

done to the skins in this bale, although dead adult 

and immature beetles and moths were abundant. A 

few live adult moths and beetles were found on the 

edges of the bales, these having pro·be..bly come there 
-

v1hile the bales were being moved for inspection. 

Exp~_rirnent 6. The merino s.,:ins of this ba.l"e \icre ex-

c ellently p rotecteG. and no damage could be discovered. 

'J.'he po\/der had not af:fected the \TOOl and stayeC. 011 

... 
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remarkably well despite ha.ndling of the bale. 

From these results it can be concluded 

that sodiuJn fluosilicate powder is more eff ective 

than either naphthalene or Shippers Poison and can 

be used without dcnger to the skins. The best 

method of application would be to dust one side 

of every skin l i ghtly v;hi le making up the bale or 

pile, using about one pound of dry pouder for 

every fifty skins. After baling, :the sid.es of 

the bale are also dusted, eight o1.mces per side 

being applied. The eff iciency of the powder when 

:::pplied only to the flesh side depeuds up0i1 "the 

fact t hat t..h.e v:ool or hair of the next skin comes , 
into direct contc..ct \ii tl1 the poison ane. is there-

fore protected against insects. 

It should be pointed out that sodium fluo­

silicate is poisonous to human beings, although 

nine times less so than lead arsenate, and no un­

necessary risk3 should therefore be taken by work-

men handling the po1{1rder . 

s UiviDlliffiY • · 

Laboratory experiments showed tho.t all types 

of cured hides could be effectively protected against 

damag e by Dennestid beetle larvae by dusting one side 
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only v'!i th about 19~ of dry powdered sodium fluosili-

cate per weight of hide. This treatment also 

proved l ethal to adult beetles. 

Large scale trials, using 6 to 8 ounces of 

powdered sodium f luosilicate dusted onto both the 

f lesh and tl1e grain sides of dried hides, proved 

the efficiency of such c:. treatment against the Der­

mestid b.eetles and Tineid moths. 

Large scale experiments wi th cured (dry­

salted and sun-dried) sheepskins revealed that 

soc~ium fluosilicate is more effective than either 

naphthalene or shippers poison in preventing in-

sect damage. The most efficient teatment was that 

of dusting each skin (one pound of po\7dered sodium 

f luosilicate for every fifty skins) 9 follo":ed, 

after baling, by a light dusting (6 to 8 ounces 

per side) of the bale sides . 

SUl.Jt~RY OF Pb.RT II. ---·-------
1. A review has been given of past work on the 

control of the Dermestid beetles and Tineid moths 

attacking stored hides, skins and woollen mc>.terials 9 

vTi th special reference to the two species of Der-

mestes occurring in South Africa: D. vulpinus Fo 

and Do oblongus Sol. 
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2. Experiments proved that arsenite-containing 

cattle dips, such as are found in nearly every 

district in South Africa, can be utilised in con-

trolling insect dwnage to hides and skins. Fresh 

hides dipped :for 8 to 10 hours in such a tanl<: 

prior to curing will be afforded excellent pro­

tection, but thera is danger of loss through 

putrefaction . 

3 . Investigations on the use of sodium f luosili­

cate a.s an insecticide in the hide and skin indus­

try led the Y.Titer to recommend the following. 

Ao Fresh hides and hairy skins should b~ dip­

ped for 15 to 20 minutes in a saturated solution 

of sodium fluosiiicateo After such treatment 

any recognised .method of curing can be applied. 

B. Where it is not possible to dip the fresh 

material , 2 to 3% of the solid poison should be 

well mixed with the curing salto This method 

is recommended for sheepskins which dry with 

di fficulty ""hen wetted. by V!aShing or dipping • 

C. Hides. in store should be dus t ed on both 

sides with dry powdered sodium fluos i licat e, 6 

to 8 ounces be i ng app"Iied per hide. 

D. Sheepskins in store are best protect ed by 
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lightly dusting each individual skin on ti1e 

f lesh side while making up a pile or bale, one 

pound of powder being used for every f~fty 

skins. After piling or baling, the s ides of 

such a pile or ba.le are dus ted with about one 
. 

pound of powder per hundred square feet. 

4. General recommendations~ following f rom past 

work on this problem and from the writer's own ex-

perience~ include the following . 

(i). Better flaying , to remove fat ? renders 

hides nncl skins less pr one to atta.ck by the 

:Uermestid beetles . Handfleshed cured Glover 

skins can be kept quit e long Vlithout any treat-

ment. 

(ii). St ores should be kept as clean as pos-

sible so as to deprive the insects of breeding 

places o 

(iii) • . A light, well-ventilated store is less 

easily ini .... ested than e. dark, damp store. 
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APPENDIX A. 

D • ..D. T • I N THE HIDE Al\fD SKIN INDUSTRY o 

The wide interest ~roused by numerous re­

ports upon the efficiency of D.D.T. (Dichloro­

diphenyl-trich~oroethane) as a new synthetic or­

ganic insecticide against a great variety of in­

sect pests has been the cause of considerable. 

speculation upon its va lue in controlling the in­

sect pests attacking cured hides and skins in 

South Africa. Soon after details of its manu-

facture had be~ome available, l\IIr., A. .M. Stephen of 

the Institute staff prepared a sample of D.D.T. 

for laboratory scale experiments with larvae of 

the Dermestid hide and skin beetleso These ex­

periments were corrunenced during December, 1944o 

Since DoDoTo is insoluble in Vl&. ter, but 

readily soluble in cheap organic sol~ents like 

household parp.ffin (kerosene), the latter w~s 

chosen as solvent. It ha s the advantage of eva­

porating, thereby leaving a thin layer of poison 

over the hide surface without increasing the 

weight of the hide as easily happens in the case 

of Shipperts Poison. 

According to merry reports in overseas 
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entomological jourr:als ~oDoTo i s so effective that 

concentrations of' .025 milligrams per square centi-

metre prove letha l t o var i ous i nsects. In the pre-

liminary work with the DoD . T. prepared at the In­

stitute, concentra tions ranging between .005 and 

O o25 mj.lligrams D.D eT. per square centimetre were 

used , bei ::.1.:, sprayed onto the pieces of hide with 

a sma l.l perfume spray. None of these were lethal , -
to t ha Dermestid larvae , and only the concentrations 

above 0 ~ 1 wgm/sq o em~ succeeded in slightly repel-

li::J.6 t.~.~ larva e from d&maging the test hide pieces. 
\ 

I'\::O t s ·Nith the S 2.Ine sa•.t19le of D.DoTo against the 

hous8f l y and fleas showed that it was toxic enough 

t c th38e inse ctso 

I n order to ascerta in the validity of the 

negati ve r esults obta i ned 1Nith the first sample 

ag:::ins-t. t-he Der mestid larvae 7 further experiments 

v-rere conducted with tvm commercial samples of 

D.DoT o and a · sample of thrice crystallised DeDoTo 

Kerosene was again 

us Gd a s solvent , the mixture 'being sprayed onto 

bot !.l side s of t he tes t hide pj_ eces a 

was a.s follo·w·s ~ 

The procedure 

Four pieces of dry-salted hide were sprayed 

on bvth sides to gi ve concentra tions of .01~ .os, 

• 
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Oul and 0.25 milligrams DoD.T. per square centi­

metre of hide ? and then left in the insectary at 

24°Co for ten days to allow the kerosene to evapo­

rate thoroughly. One such series was prepared 

with each of the t wo commercial samples (A and B) 

~nd the sample prepared at the Institute (C) o A 

thirteenth piece of hide was kept as untreated 

control, while a fourteenth was sprayed with pure 

kerosene also as control. The fourteen pieces 

·::ere put into separate clean glass beakers and 

lef t in & semi-dark insectary at 24°C., humidity 

being provided for by means of a larg e dish of 

water. Onto each piece were put ten starved larvae 

of Derme~tes oblongu~ of the fourth stage. Each 

morning dead larvae were r ecorded and replaced by 

ot hers which had likewise starved for 48 hours be­

forehand to rid them of excreta. vvhich might other-. 

wise give erroneous indications of the efficiency . 

of the treatmento In a few cases larvae pupated 

and were then replaced by fresh specimens. The 

mortality is recorded in Table 10 below. Up ' to 

the sixth day no larvae died. 
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TABLE 10. l\10RTALITY OF DERMESTID lARVAE FED ON 

HIDES TREATED -~VITH D. D. T. 

-· 
Days 6 7 8 19 10 . 11 12 13 14 TOTAL. 

A .o1 <0 l 1 0 0 0 2 0 0 4 

A o05 0 0 0 1 1 0 1 0 2 5 

A o.1 0 2 2 0 0 - 3 1 0 1 9 

A 0.25 0 1 1 2 3 1 0 2 1 ll 

B .01 0 0 1 2 0 0 1 0 0 4 

B o05 0 2 0 0 1 3 1 0 1. 8 

B 0.1 0 1 1 2 2 0 l 0 2 9 

B 0.25 0 1 3 1 2 1 0 3 1 12 

c .01 0 0 1 2 0 0 l 0 0 4 

c ~o5 0 1 0 1 1 2 0 1 0 6 

c 0.1 0 2 1 1 2 1 3 0 1 ll 

c 0.25 0 I· 1 
0 3 1 0 l 2 2 lO . 

Control 0 0 1 0 0 0 l 0 0 2 

Paraffin 
I 

l o 
I 

Control 0 1 0 1 Q o
1 

1 0 3 
I 

..... 
I l I I j 

I ==-- 1 I -

Although only very slightly so, the pieces 

treated with D.D.T. were more toxic to the l arvae 

than either of the two controls. 

Examination of the -pieces of hide and the 

beakers after the tes t period showed the following ~ -

J 
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( 1) Both the controls were severely damaged, the 

hair being nearly completely removed in both 

cases. 

( 2) Visible damage had been sustained by all the 

pieces treated with .01 and .os milligrams 

D.D.T. per_ square centimetre. 

(3) The damage done to the pieces treated with 

Ool and 0.25 mgm/sq. cm. could not be detect­

ed on the pieces themselves, but was indi­

cated by a small amount of loose hair and 

excreta present in the beakers. 

This second series of experiments there­

fore showed that the negative results obtained 

Ylith the first sample of D.D.T. were valid. 

D.D.T . appears to have only a slight toxic effect 

upon the larvae of ~~stes oblongus as compared 

with its effect upon other insects. To a certain 

extent it will repel the larvae from damaging the 

hides. 

Further investigations appear to be neces­

sary before a completely negative report is accept­

ed. Such investiga tions should determine the re­

lative. value of different solvents and/or emulsions 

of the poison. 
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APPENDIX Bo 

THE USE OF G.AHMEXAcl'IJE L . TP'.E HIDE AND SKIN INDUSTRY. 

In June~ 1945, a new insecticide was re­

leased from the labor~tories of Imperial Chemical 

Industries, and its apparent potency against many 

types of insects cause6. considerable comment, es­

pecially since it was claimecl to be more powerful 

than the newly ap~::>li ed D ~:U • T .• This new insecti-

cide contains several isomers of chlorinated benzene 

and has been 'given the name of 666 or Benzene hexa-

chloride (B.H.C.)o One of the isomers, the 

g~mma , is the mos t toxic, and is known as 11Gammexane 11 • 

Usually crude 666 or B.H.c. contains about 10% 

Gammexane. A sample of poison dust, contaiping 

20% 666 mixed with gypsum as carrier, was obtain-

ed through the courtesy of the Senior Entomologist 

of African Explosives and Chemical Industries at 

Grahamsto\r.n, and was tested out on laboratory scale . 

'against the larvae of the Dermestid hide and skin 

beetles. 

Since the amount of poison to be used was 

so small, it 1Nas decided to mix the dust •.'li th tr..ree 

parts its weight ·:of pure acid washed Kaolin to act 

as carrier with the gypsum? in order to obtain more 
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even dis tribution . 

Five pieces of dry-salted hide were dusted 

on both sides with this mixture 9 calculated to give 

concentrations o:f 0 o255.-,, 0 o5~.? 9 Ji.;,9 1.5% and 2% of 

the original dust as supplied per weight of hide. 

'l'he concentration per area 7 in milligrams per square 

centimetre 7 was approximately as follows; 0.6, 

1.2, 3 . 4 9 4.6~ 6.o. 

One piece of the hide was dusted with 

Kaolin (20 mgm per sq. cm.) to act as control. 

Another piece was kept as control. 

was kept as untreated control. 

Another piece 

The experiment was then conducted along 

the same lines as used formerly with sodium fluo-

silicate in dust formo The seven test pieces of 

hide were put into separate clean glass ·beakers 

which could conveniently be left opeu. Onto each 

piece were put ten larvae of Dermestes vulpinus of 

the fourth and fifth larval stages o All the larvae 

had been starved for 24 hours beforehand to rid them . 

of excreta. The seven beakers were then inserted 

into a semi-dark insec-tary at 24°C; hw1rl.di ty was 

provided for by means of a dish of water. E®;ch 

morning the dead larvae ·v~1ere removed and recorded. 

·rhe mortality was as follov·rs; (Table ll) • 
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TJJ3LE 11 IviORTALITY OF DERMESTID LARV~E FED ON 

6 66 TREATED HIDES . 

------- ·-- --
Kaolin o. 257.1 0. 5~~ 1% 1. 5'}b 2.o5.; 
control - --- - - --------· ---·· 

1 0 0 2 4 4 5 6 

2 0 0 1 2 3 4 3 

3 0 1 3 2 2 l l 

1 1 J. - -
I 2 1 - - -

4 1 0 

5 0 0 

6 0 0 0 - - - -
7 0 0 1 - - - -

From the Table it is apparent tba t Kaolin 

did not affect the validity of the 666 · results. · 

It would appear that 1% of the 20% dust supplied 

-· 

per hide wei ght i s required to bring about mortality 

quickly enougho · 

Examination of the test pieces and the bea­

kers showed that both the controls ha d been severely 

attacked? the damag e being visible on both the 

flesh and grain sides . The piece treated -~ .'i th 

Oo 25% dust also showed damage as was indicated by the . 

amount of hair and excreta in the beaker. · This 

applies to a more limited degree also to the piece 

• 
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treated with Oo.5/o• In all three of the other 

beakers no l oos e hair or excreta could be seen. 

From this l eboratory experiment it vrould 

appear that 1~ of the dust as supplied was required 

to prevent Dermestid beetle damage to hides. 

Since, however , the s.ample o~ dust as supplied· 

contained only 2Cf6 crude 666, or in other words 

2% of Gammexane? only oO~~ of Gammexane per hide 

weight ( O o068 rngm per sqo em.) i s· necessary. 

Gammexane is therefore much more potent than sodium 

fluosilicate when used in dust form. Further ex-

periments wi t h this new poisoR are being undertaken 

on large scale to ascertain its value under works 

conditions. 

Inform~tion on the toxicity of 666 points 

to the fact that about 87 gr ams or 3 ounces of 

crude 666 or B . H.C~ would constitute a lethal dose 

to a human being o Gamrnexane is more poisonous~ 

and 13 grams or ~ ounce would suffice to bring 

about death. The poison is therefore of low 

toxicity to m~also Furthermore, it has no curnu-

lative toxi.c effects, and it would appear that there 

is not much danger of .contracting dermatitis when 

wor~ing with the poison as it is supplied in di­

luted dust :form .. 

. ct 
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SID.D\.ITARY • 

lo Experiments with the nev1 insecticide 666 or 

3enzene hexachloride (respective~ Gammexane) 

oh laboratory scale have been described. 

8 o A concentra tion of Oo68 milligrams crude 666 

( 0.068 mgm Garnmex:::me) per square centimetre 

proved effective in killing the Dermestid 

larvae wi thi:i.1 foer J ays 9 thereby preventing all 

damage. 

In practice this vmuld mean that one pound of 

crude 666 per 700 square feet or one pound of 

Garnmexane per 7000 square feet would be effec­

tive in safeguarding hides and skins against 

the Derme.stid hide a:nd sk:i.n beetles. 
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f..ART III. 

HISTORICAL REVIEW : 1910 - 1944· 
-----~--------------------------

• 
Most farmers 9 hide anQ skin dealers 9 tan.YJ.er•s and 

footwear manufacturers have no livL·-~:: ·t encountered 

stains on cured hides and skins or on the finished 

leather. Until q_uite recently the presence of t~1 ese 

was taken as o.n i nevitabl e and irrer.1ediabl e occurl'•e;.1ce 

in the industry , but duri::J.f! t be pas t three decades 

extensive and intenslve overseas research has ained. 

at disclosin£" the root of the trouble and at devising 

means and methods for j_ts elimination . It appears 

that in South Africa very l ittle a ttention has oeen 

paid to .t his aspect 9 despite the fact that our c lime.-

tic condi tio.ilS differ so markedly from those obt o. i J.1ing 

overseas, and it has been known for some time t hat 

climatic conditions j_nfluence the development of' 

certa in types of' stains. 

From an exhaustive s·cud.y of' available litera ture 

if became clear that ·tr,er e; is s till confusion over 

this problem, ther efore , b e fore d i s cussi~g investiga­

tions under·taken b y the v;r:i.ter in this connection, it 
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will be necess&ry t o g ive a brief summary of some of 

the aspects of this vexed proo l em . 

Sta ins occurring on cured hides and skins vary 

widely in appearance~ colo',Jr and colour intensity. 

This variance is often correlz ted u ith the treatment 

given to the hide or skin prior to curing 9 and with 

the method of curing practised . Three types c2n be 

distinguished , each type including vari ous manifesta-

tions of t~1 e p .:trticular sta1.n gPoup involved . 

1. True Salt Stains . 

This type compris es small c olc~red spots 9 seldom 

larger than one s.quo.re inch. · I'be c olcur may vary 

from light yellow to reddish -bror:n, and in sor.1e cases 

may even be dark blue. The stains e re ~ c&tte~ed ever 

both the f l esh and the grain sides of the h ide o:~ t~1e 

skin and each spot is usually distinc tly demarcated; 

the mar gins ma~r howeveP overlap t o form l a r ge r pc:.t c:1es. 

On the finished leather these spots usually appee~ as 

dark stains which 2re particularly troubl esome in 

light - coloured leathers. Such sta ins are collectiv e-

ly knovin as true salt stai n.s, and the~T are more or 

l ess always present on salt- cured.hides and skins , 

but may also be encountered on sun- or shade - dried 

material. 
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g_. _Red_Heat. 

The yellow to brick-red ·st c. ins coverin£ lar.::e 

areas of the flesh and sometimes of the grain of j i des 

and skins ~~ ich had been kept in the wet - salted condi­

tion for some length of time are perhaps better kno~n 

because of their conspicuous nature . These staii:.S are 

especially prevalent ·in summer. The entire fles~; 

side of a wet-salted hide may be affected, but usually 

only the edges are attacked if tbe stack is left undis ­

turbed . The affected areas are al";ays slimy. This 

type of stain is commonly called red bert~ b~c~use it 

has been associated with the dev~lopment of heat in 

the salted stac~s . 

Violet -blue to violet-red st r-..:.ns are occassionally 

encountered on wet-salted hides 9 sometimes by t:1ei·:­

selves 9 sometimes accompanied b;y red :1eat . .3uc:: 

stains usually cover only patches of several s ~u~re 

inches 9 but t~1e writer has examined a nurnber of hide·s 

which had been discoloured ever the entire area of 

both flesh and grain sides, Vlhile in tbe same hi<.,-:es 

red heat had been limited to the edges only. 

Many theories have been advanced to explain t:1e 

cause of stains on salt-cured bides and skins. 
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theories to some extent overlap 9 l)ut in e eneral t!.1ey 

may be divided into two groups : those attributin: 

the stains to chemice.l causes pnd those attributi11f: 

them to bacteriological causes • 

.According to Hausam 9 1938 (l) ~ ~lle l :tV! in most 

of the countries of Central Europe enforces the use 

of denatured salt for commerci s l purposes, i.e. salt 

made inedible oy the addition o:f various substances. 

Such denatureC sodimn chlori~e led to the develor~ent 

on cured l1 ides o: quite a number of stains v;h ic:1 ~}ad 

their origin in·( i) the presence of coloured ou~xtances 

in the salt 9 or (ii) in the formation of coloured 

products by the reaction between the impurities in 

the salt with one another Qr with the biochemical 

compounds of the hide. Stains originating thus a~e 

usually sm8.l l localised spots 9 belong inc to the group 

of truesalt stains. 

In the first type of true salt stains the t ::::o'...llile 

arises from the presence of impurities sue:; as tar, oil, 

red chalk, chrome and copper s r l ts, all of these 

substances b eing introduced ac clenaturents of t rJe 

sodium chloride. Yocum 9 1913 (2) , " .r .. ;·.: .R.A. 

Reports 1927 (3) 5 Kayt 1930 (4), · and Hausam 1938 (I) 

have dravm attention to the loss incur:: ed by such •.J.s.- . 

naturants. 
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The stains belonging t o t,e second typ~ of 

true s alt stains can~ it seems, be traced to t~e. 

reaction between impurities in the sal t and t:1e 

iron present either in the b l ood or in the Lalt 

itself . Many ctrticles have already appr;ared on 

this subject and the vin,rs of a fe\; workers P.:i."C 

given here . Abt 7 1912(5)t pointed cut th~t t: e 

stains hG examined contained more iron~ calciu.r:-1 

and phcc.:phates t - an the unstained areas; he 

believed that the calcium sulpho.t e na turnl l;r 

present in the curing salt re ~cts with the 

ammonium ph osphate set free from the nucleic acids 

to fcrm ammonium sulphate, the latter sclubil "i.s-

ine t1~e iron compounds . In t~~ is vie;·; he is 

supported by Weber, 1913( C) . Yocur.17 191 2 ( 7) and 

1913 (2) as well as Kohnstein 71913 (a) maint~ined 

that the iron c ontained in the blood pie;ment is 

the cause of stains . The blood pi[ment~ 

oxyhaemcglobin, ccntaininn iron~ is cxidised to 

haemat i n whi ch s l ightly tans the hide a nd t':us 

fixes the iron. Moeller, 1917(9 ) expressec:. 

similar vie'::s on the matter . .Abt? 1914(10) main-

tained that the iron is liberated from the 

chromatiil in the nuclei o.nli f'1•c .1 the b lood, 3J.J.d 

in the p:cesenct:: 01. .... calcj.uil sul!.)ho.t e stains c.:J."'e 

formed . The views of Vcurloud, 1925 (II) are 

more or less in agreement witl1 thoee of Abt; l1e 
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suggested that . the iron is liberated by bact e?ial 

activi ty . Pericaudy 1925 (12) and 1923 (13) 

maintained that coaeulated bl·~od is the main cause 

of stains 9 resulting from the activity of protGo-

l ytic enzymes . Javcnitz 9 1926(14) uas also of 

the opinion that stains c.::·e mostl-Y due to the blood . 

Sta ther, 1928 (15) reverted to the theory of Abt(5) 9 

attributing the stains t o the presence of i ron, 

phosphorus 9 sul:!1hur (in. the ibr m of snl:ph at eG) : •J.d 

calcium, these E.ubstances being :found in J_ ar:er • 
amount::: in the stained are?..s tnan in the uns·cained. 

Patwardhan and Sastry 9 1932(16), sup~orted by 

Chambard and Gastellus 1939 (17) 9 ascribed t::.K 

stains examined by them· to iron sulphide . B<:cterial 

activity solubilises t~·J e ir on salts present i~ t~1e 

curing salt 9 and the iron is precipitated e.e iron 

sul phide by the hydrogen sulphide liberated i~ t he 

decomposition of the proteins . Rigot, 132(18 ) 

concluded that the ammoniacal fel"'mentation of blood 

serum i s the principal cause of salt staine. 

Ammonium carbonate forms cc:trb ·:nates \lith the ca.lcium 

salts present in the curing salt and sol ubil}.ses 

the iron compounds in th e salt or in the hide . 

.r-~1 though some of the vi<.=:'iiS upheld by the vs.::."ious 

~utbors are contradictory to a certain extent~ it 

wil l nevertheless be clear that the impurities in 

the CI.Ti ng' ~?:.::.lt o.nd the presence of iron ( Ol" t~1e 
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blood) are gr~at assets for the formation oE 2alt 

stains on cured h i des and skins. Further 

dis cuss ions on this rna tt er \""I ill be found in 

Chapters 9. and lu . 

It :1as been known fo!.' ::. c ens ide:eable t tme that 

bacteria play an active pRrt in the leather industry . 

'"/ood~l91C (19) was one .c f the firs t investigo.tors 

to :eealio e t hat 11 salt stc.in._:, are cf v.s-,rious 

origins, and tb a t bacteri2 z.rc to be held respon-

sible for at least one type of these stains . He 

remarl;:s on ::;age 363: "Thcr>e ar-~ some bacteria 
• 

able tc grov1 in the pres ence of salt, one s:pecies 

of which producec a colouring ,aatter ·.:bien it is 

impossible to remove frGto the skin 1 and which t s 

,:me of the causes of the defect lcnown as s alt 

stains" . Becker, 1912 (20) ascribed most 9 i? 

not all of the stains to the action of aerobic 

bacteria which he was able t c c~ultivate on Cl-'i.lture 

media. Besson, · 191 2(21) favoured the ~arne v ieu . 

Abt 9 1913 ( 22) was $ble to sepc.rate bacteria f'rora 

the stains 9 capable of forr~ing dark-coloured 

colonies o:o gelatin, anG. :.:oeller, 1917(S) cl.ai=::ed 

t h at these bacteria are ~ble to utilise sul~::r'-u" 

and iron, coloured su'Je·t.:-.nces bein::;: J:' c .: med . 

Stather 9 1928(15) isolate~ six species of chromo-

genic bactel"ia to which he ascribed the ability 

.. .:. -

• 
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to produce stains, and with l 1iebscher9 1929 (23) 

he isolated several more. These two workers, 

and also Bergmann, 1929( 24) concluded that ·:11c red 

stains en salt -cured hides and skins are due to 

the activity of chromogenic aerobic bacteria '.·r~1 i ch 

are able to live in high c onceatraticns of soclium 

chloride . Jordan Lloyd,l929 ( 25) "rr-s probably 

the first t o use the term 11 red h ·,;et11 in cc:r..n.ection 

with the red st:1ins occur:..' in~~ en the flesh of ~-:et-

She ascribed such ~tains to the 

activity of halophylic, i.6. salt -levine, bccteria 

prese:t1t in the marine salt, b~t Stnthcr s 193C. ( 26) 

proved that these organisms are also to be :fsund in 

mine salt . Utenk.0\7, 1931( 27) i solated a bacte::.."'ium 

from l"'eC::.-~tained ~~rgentine bides, \Vhic~-~ · .:t t. able to 

form pigment under aerobic conditions in the 

)resence of calcium and magnesium sul pbates . 

Hausam, 1931(28) isolated g_uite a number cf chromo­

genic bacteria to which he attributed the ability 

of proc.tucing coloured stains on cured hides a~1c1 

skins . Experiments ca·rr·i.ed cut by Rcbertscn 9 1932 

( 29) revealed that the halcpbylic bacteria in 

marine salt are t o be blamed only fer ce?t <in 

stains on the hides, since t~e bacte ria ordinarily 

present in the dust and 'hides also play a }_)\.'ll"'t in 

d i sccL·uring cured hides and sl~ ins . Stua:"t o.:'.d 

Swenson, 1934 (30) agreed with ~toberts cn tho.t tl1e 

halophylic bacteria are responsible for red heati 
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and they ma ·~tained that these chromogenic bacteria 

belong to the higher bacteria, possibly t o t~e 

i.:yxobacteriales . Beremann and Hausam9 193~ (31) 

showed that the pigment producing micro-cr[1:".l:..ier:lS 

of salt stains are mostly micrococci forminc orange, 

cream e.nd ochre pigments; they ··vere of the opinion 

that the stains are probably due to q_ui te a Y:.l. ·11bei' 

of bacteria9 and ~ucceeded in tsolatinz several 

species of chromogenic forms . In this fiel( of 

resea rch, th e work of 3tuart, 1935(32) is of v ery 

gr eat importance . He cultiv2ted i ser i es c~ 

bacter ia from the single species isolated in 1934 (30) 

and was able to show the.t this species stayed 

constant in morphology and physioloeical activity 

wh en ke::.t on the same culture medium. -.vhcn t:1e 

media ·:;ere c~1anged with -'-' egarcl to the salt 

concentl'G.tion and especially the organj_c nutr•ient 

ma~erial 9 the morphology and activity of tbc s~·>::: cies 

underwent very remarkable changes 9 and Stuc-rt con­

cluded that mos_t of the forms enu:merated by :P!.·evious 

workers belong to one and the came species. T:1e 

different forms are to be at t ributed t o differ e:1.t 

media. This bacterium was tentatively identified 

as M_yx_Q_g_g_c_~us-_£_:g_Q_es ce:::.§. Th axter. ~~e was fl,_l't:1 cr 

able to show 9 1941(33), tha t this ha lophylic 

bacterium flourished in hi::1 s al t c c:ncentro:tiGn s 

with a ::: lic;htly alkaline :: eaction, ancl tha t j_t 
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pr efers a rel ati vel y l ow oxygen tens i on for o1;tir.mm 

growth . Th i s expl ains why red heat is usually 

confined t o the .edges of wet-sal ted stacked hides. 

The blue- viol et to red-violet stains deEcrib ed 

by Stather~ Schuck and Liebscher? 1930(34) differ 

from the red stains in t::~ e. t t :"' ey are more localised . 

A numbe r of b acteria were isolat e d from sue~: stains 

by Stathcr and Liebscher 9 193C;( 35) capable of 

producinr. pigm~nts . 

violet :.=:; tains, Patwardha n an..:1 Sastry 9 1932 (l :J ) 

clair.1ec~ t ~lat they arc proL~uced by iron su:).:phic1e 9 the 

insoluble i r on compounds being solubil i oeci by 

bacteria and then converted to iron sulphide -o:r 

the hyG.rogen sulphide aris i ng f r cm tb c decot.~~·-o~ ing 

proteir~s , caused by. chromogenic bncte:f•ia able to 

thrive in high concentraticn;,.: of sodium chlcr·'. c~.e . 

Dama_g~_p_;z_,Sl_t_~l-_n.:; . 

The fact that true salt stains incur lo ::-. :.: in 

t h e le_ather industry has been acknowledged a s early 

as 1912 by Paessler ( 36 ) and la t c r by ~.loeller, 1917 

(9) . Such l oss is due tc the fact that s tainou 

leather depreciates in val~e, e specia lly in tne 

case of light coloured l ··'ather . · 

Since red heat is mor e or lest usually conf i ned 

to the f l esh side 9 the r ,sulting stains are net to 

be r ecarded as a serious _trouble 9 unles ~ the bacterin 
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causing this discolouration actually attacl~ :~ :.1c 

hide substance . Becker, 1912(20) and Abt 9 191L;.(lC) 
' 

claimed that these bacteria do not disinte[rate 

gelatin fu~d are therefore not responsibl e fer any 

loss . Stather, 1928(15) and Stather and 

Liebscher 9 1929(23) 9 hov>rever, showed that the :;_'ibres 

are changed hist ologically, often l ookin2 int .-:>.ct 

and 11 di::: sol ved". Bogomolo·:Ja, 1933( 37) rna intai:1.ed 

that red heat damages the :lid(.; subst ;: .. nce, tl;e hair 

becoming loose o:ving to a s · e 1.~. ing of tlle b CJ.L"1Julbs . 

The re:·:--ort of Stuart9 l936(3f. ) on tb e actic;-! ;-:.f 

chit inovorous haloph;yl ic ·bacteria of the cl'il"'C . .10-

cenic ~rou') is a lso i~~~crtant , since it ui.::;ht ·be 

of interest in determining the actual damat:e caused 

by red h eat bacteria . 

(iii) Preventa tive ~-easu:t"es . -------------.. ·------

Mo.= t of the workers en t~1e st 3ins prohlc:.· 

recomm~nded precautions to ~e taken in acco~~ance 

with the theory they propounded on this proble.n . 

It wil l, however, onl y be necessary tc su:::Ga.:c"'i:.3e these 

precautions · in t h e light of our pPesent kncr:led.ce of 

the subject 9 so as to avoid R lengthy disc1.1 .• :.-[;ic:l. 

( i ) The s l aughterh ouse sl1oul d be kept c.._ 

cool and clean as ]os sible since 

bacteria thrive well at higher temp-

eratures, in dirt, du'~E and bleed . 

.. 
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( ii) Flayed hides ·should b e 'lashed thorcu,::11y 

(iii) 

tc r·emove all dirt 3 Clung and bl .. ~ c,_ ,,-.':·lj_cl1 

form optimum nuclei f er bacterial 

activity . Tv is is preferably done v!i th 

water from a hose-pipe . The removal 

of the blocd will, at the same time~ 

limit the stains r esulting from the 

i ron i n the haemorlobin . 

Sal ting should not be delayed . for lon.ger 

than three hours 9 since poet mortem 

changes may easily set in and cause 

l"!Tl.!J.ecessary da .1:age. 

( i v) A preliminary brining before salting 

appears to give better resul ts than 

salting alone, . • 

( v) Not l ess than 25~~ salt shouid be F:::e ~~ 

since sodium cblcride in we:aker con-

centr~tions is inefficient . (At this 

Institut e 33:"~: sal t per weieht of hide 

is used). 

(vi) The salt should be as pure as possible 

( vii.) 

and of meJium ~rain . Impuritie s cause 

stains and c c~rse grain salt produces 

salt p:j_ts . Der1~1. t1..Lrants such as te :.: 9 

oi l , chrome and copper salts, should 

not "be used in curing Galt .. 

Salt shculd not be re- used, since it 

i ~" "~ntami.n8ted vvith blood, "ix•on anc~ 
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halophylic bacteri~ . 

(viii) Quite a number of C:.isinfectants have b .:.:en 

recommended by various orkers to iru1ibit 

the propagation of the bacteria causinc Gecay 

in general, as well as that chromogenic 

f::L,oup responsible f er tl1e develo~"Jment of red 

discolourations on cured hides. 

application of disinfectants is of gl~eat 

importanc e 9 it will be necessary to discuss 

at length some of the substances re-c c:E:lended . 

Generally speaking~ bactel' ia prefer metia which 

are neutral or even slightly alkaline in reaction. 

The obvious line of at tac~{ rrould therefore be 

either to increase or to decrease the pH to li~its 

• which ai'e unfavourable t o ~acto"ial a ct i vi t~,r ~ but 

which will not harm the hie e s·<.1bs tance. It s:10uld 

be kegt in mind that sor:1e bacteria are co.pable of 

thriving in media '!rh ich are fairly alkaline or fairly. 

~cid in reaction~ thus making it very difficult to 

inhibit all bacterial activity. 

1 . Jouve~ 1912 (39)j waE one of 

the f i rst investigators to point ot.'.t tl~at alkal ine 

curing salt inhibited the for :w.tion of ::.tc:.ins . 

Paessl er 9 1 );12 (36) reco .:mended the use of 4~~ sodiu:-:1 

carbonate on the curing salt . Eausam (1) surm:1ariEcd 

the previous '.York on the use of sodiuo carbonate ir~ 
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curing s alt and came to the c c:nclusion that 2~~ Na2cc3 
on the salt yielded excellent results.9 especially 

when 1;:; naphthalene was used with it . Sodium car"'.:lo-

nate has been and still is widely used in German.y. 

Hasaum admi k: that sodium carbonate cannot preverrc all 

red heat discolourations 9 since some of the chrcoo­

genic bacteria are capable of tl1riving at a pH of 

about 9 · It has moreover been claimed by RobertGon 

(29) · and Lloyd (25) that the use of sodium carbonate 

resulted in vveak leather 9 the fi'ores being loosenec"l 

and disarranged . Further det~ils are to be founc i n 

Chapter 10. 

America for the preservation of cured hides and G~ins . 

Solutions of 0 . Oli~ are applied ei t:1er as 2. dipp in;."i . .::'luid 

or as a spra~r . Guthrie and Snstry 9 1933 (40), hcv~ 

shown .that, c.lthou[ h zinc chloride car~ be used \ii·c:1 

reasonable success 9 stains still occur . 

. 
3. Sodium bisugg~at_~_anQ~ od_i~_@_Q_i;; u1::2bi.Ye have be.;._,_ 

used owing to their acid reaction. Robertson (29) 

stated th at sodfum bisulphi te inhibits bacterial 

activity 9 2nd she is support~d in this by Grassmru::n 

and Hausam (41) who found that ss.lt + 0. 25% sodium 

bisulpbate inh ibi tee. t 1l e development of red he e_ t - to 

a certain extent . Guthrie 2n~ ciastry (40) claime d 

that even -3;: sodium bisulphite is not effective ~- L1ce 
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• red heat developed during their experi·:1ente . 

passed the s2me verdict on sodium biaulphete and 

mai ntained that this inefficiency \7'1S due to the fact 

that the initial pH of 5 . 0 gradually changed to G.4 

at which leve l be.cteria thrive well . Babakina an d 

Kutu1cowa (42) sta ted that sodium bisulphi te 

undoubteCly damaeed their h ides and the.t the lest:; er 

was of inferior quality . 

(43) investigated t :1e reel he~t pi."oblem nhd found t~::)_t 

O. l % sodiur:1 trichlorphenc.te on t~1e salt yielded excel-

l ent resul tE . It is not cert1in '.7"hether tb is preser-

vat i ve is da ngerous to the \·Jorkmen hand.ling it. 

servation 9 10;_ of this chemic l b e L'l..:_ B.pplied pel, 

weight 0:1. ... hi de. It has been shoun by UcLauchlin ~nd 

Highberger , 1926 (44) 9 that t l:: o b acteriostatic v2.luc 

of sodium sulphate is l ower than the.t of sodium 

chloride . 

§_. ___ FluQrides will be discussed in Chapter 11 . 

SIDIMARY . 

The stains usually encountered upon cured 

hides and skins can be of t :u' .::. c diffe rent c l asses . 

The f i rst co·;n:Qrises small colcured spots 9 vary in.:: 
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in col our from light yellow to reddish-brown. '.:2hey 

ar e caused by impur·ities in the curing sal t or b ;:-,? 

chemical reaction b etween such impurities e.nd t l"J<:: bio-

chemica l compounds of th e hide . Blood c-.nd iron 

appear to play an important :part in t he development 

of such ste. ins . The second cl::·..:: s i ncludes the t'lore 

c r less loc2lised violet - blue to violet - red st2i2c, 

these beint. most :probahly caused b;:r b act e rial actton. 

by the ac tivities of halo:phylic b~cterio of the chr ono-

genic groups . These three clcsses cf stains nre 

responsible for troublesome defect s in leather s 9 e.nd 

may be respons ible f'o r loss of valuable l1ide sub2tance . 

• 

• 
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1 . Theoretical . -----·-----

It has been known for a l on[ time that iron 1s 

respons i ble :...'or the occurrence of spme of tlle true: 

salt stains on salt-cured hi J es : ~d okins , but the 

explanations for this phenomenon appeal' to be in. con-

flict with one another. Some authors put the o~1us 

for iron stain f o1•mation exclusivel:.· on t h e blooG..9 

whilst others maintain that the iron in the curin: 

salt is t o b~ame . 

.Abt ( 5 , 22) found that iron ·1as al~:ays pres :;nt 

in stained areas of the hide 9 toget~1e r 1'/i th calch:'!.Gl 9 

sulphates, and phosphates . This iron is presen·c .::.._s 

insol uble i r on c a rbonate on the surface of the hide . 

With denatur at ion of the nucleic a cids of the h i (~e 

proteins ammonium phosphat e is liberated which t bel1 

reacts with c alciU'-r:t sulphate f r om the curinrr s alt to 

form insol ubl e c alc ium phosphate and soluble am!:onium 

sulphate . Th e latter easily d iffuo es t:lrou£(1 -tl1e 

hide, solubilises the iron compounds and tl1us diEtri-

butes the latter t h r ough tl1e hif e . 

then a gain :rrecipitate 9 givin[ rit-e to t b e rell-kno·.vn 

localised stains . It is · also possible that bacteria 

play a part in this reacti on.? perhaps by formi ng 

... 
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soluble iron bicarbonate as a result of fermentetion . 

In a later paper (10) nbt mairttained that the· iron 

may be liberated from the chrooatin of the nuclei 

and from blood, stains then bein£ formed in the pre­

sence of cal cium sulphate . 

Yocum ( 2, 7) and Kohnstein ( 8) expounded furt:;er 

on the- theory that blood is the cause of st a ins . 

The b l ood piem~nt, oxyhaemoglobin, containing iron, 

is oxydised to haematin which slightly tans tbe hide ; 

thus f ixing the iron permanently . rloeller ( 9)' 

Vourloud (11), Stather (15) and Jovanovits (14) uere 

of the opinion that the iron is liberated from the 

b l ood ·by bacterial action. Iron hydroxide, formed 

by such activities , is a tanning agent and will : ix 

itsel~ permanently to the hide . The iron bacteria 

have the abil ity of concentrating very small quaP..tities 

of iron and of depositing such iron as t he hydroxit~c:: . 

Rigot ( 18) also favoured the theory that bacteria 

a r e r esponsible f or arnmoniacal fer--:entat ion of t~:e 

b l ood seruo . Liberation of amrl1onium carbonate 

resul ts in the formation of calcium carbonate and 

solubilisation of the iron present in the salt . 

Pericaud (12,13) maintained that coagulated blood · 

is the main c2use of stains, proteolytic enzymes 

being responPible for the liberation of the iron 

contained in the b l ood. 
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The t~eory that the ~on containea in the curin: 

salt is lar[ely responsible for true salt stains 

developing on hides and skins was rirst put fo~ :ard 

by Turnbull (45) . .A report fr om the 3 .l, . i.- . J .. .A. 

laboratories (3) also stressed ti.1e neces sity for 

using pure salt with. lovv iron content. Pa tw are.> an. 

and Sastry (16), supported by Cbambard and Gastellu (17) 

ascribed the stains examined b y them to the preci-

pitation of blue-green to violet coloured i ron sulp~ide. 

The iron in the salt is sol ubilised by tbe actio!'l of 

bacteria and then converted to t:1e ins oluble sul:p~~·. ide 

by hydrogen sulphide which results fr om t l1e decor:roo-·-
sition of the hide proteins . 

.All these theories may be s u···1oaris eC: a s foll o···s . 

It is now knm·m that stains may result fro;n tl1c iro:'l 

present in the blood pigment, ~cemoglobin, as well as 

f r om iron pres ent as an impurity of the curing salt . 

In all cases it would appear t~at the action of bacte­

ria is responsible f6r l i berating and concentratin: 

the i r on in localised spots where such iron is t ~~en 

permanently fixed to t h e hide through pr~l't i a l Lc·o~l 

tannage 9 t he stains removinL with dif ficulty durinG t he 

tanning process • 

.Although so many papers have been published o:'l 

this vexed probl em 9 no definite figures are availa!) le 

as to the c ri tical iron content oT the salt . Stather 

( 15) merely stated that 11 traces 11 of iron are su.t' .·C'i·-
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cient to allow the iron bacteria to concentrate it in 

localised spots . Phillips (46) found that most 
' 

salts ex~mined by him contained less than 10 parte of 

~ron per millie~ of salti v1hich (p. 100) -" appes:L"'e to 

be the iron content of a good curin,£ salt . 11 In a 

stained portion of a hide he found .02Lj.~~ li1e as co~:!-

pared vli th .009~~ in an unstained portion . Ber E mc:,ru.1 

and his co-,,·orkers (47) reported that s alt \7bich :2a<.l 

caused stains on ~rench calfskins contained 0 . 17, ~ 

Fe2o3 ( 915 parts Fe per million), and that the ~tained 

portions contained more iron th an s tain-free area8 . 

Lokschin and Luxembur£ (48) su[~ested that curin: 

salt should contain less than 100 parts Fe per 

million of celt . 

ExperimeY~ts cm1ducted by t'.~e ~·ri ter revealed 

that fresh bide washed for l ' ifteen minutes ~:vi tb 

water from a hose contained between 50 and 150 parts 

Fe per million (on a moisture - free basis) over 

different parts of the hide, all o; t~is iro~ being 

in the ins oluole form. Unwashed fl"esh hide cor:.tained 

between 50 and 600 parts of Fe _per Billion (on a 

moisture- free basis) over different areas . 

high iron content in South African ( t1nwashed) hiC::.es 

is due to the condi tions under which the hides ~-. :;:•e 

produced at the abatto i rs. Attention has b een 

drawn in Part I to the undesirability of contaminat ing 
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the hides ~it~ Girt and blooG at the abattoir 9 since 

thes e only cause stains and act as nuclei for tl"Je 

commencement of bacterial putrefac tion. The il"OYl • 

in the blood is chiefl y responsible for the deve lop-

~ent of stains, arid until s l augptering and f l ayin[ 

are carried out more carefull~ and with more clean-

Fig. 12. Animal Lying in a Pool of Blood and Dirt at the Abattoir. 

l iness 9 stains on our hides e.n:i ek ins v:ill not easily 

be eliminated. 

Iron in So:uth Afri can e olar s ""1 t is most cot...::on-

ly present in insoluble f orm af.: tlJe ·carbonate 9 

hydroxide or oxide. AnalyEis of samples of salt f~om 

different parts of tlle country (see Chapter 14) 

show~d that these salts contained on tile average 

' about one part of soluble iron per million 9 · the lo,·;est 

• . 
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figure be i n.;:: 0 . 1 rnd tl1-:; h i e:11 es t 4 . 1 pai'ts per :.~ill ion. 

The to t al L ca content of tl1ese sal tr: varied bet· · ce~1 

7 anil600 pt:.rt:: .t•'e per mill i on . T!1 is ·.·a u ld i mply 

that iron stains could only result . as a consequence 

of interreaction bet\veen t~1 e insoluble 'iron co ~TpolliJ.C. ::J 

i n tb e curinE." s a lt or in t'he blood on tLe one h a11.(, 

and otber i:l1")t,r it i es of the c.:tlt oP proc~uc ts of ~r c~ 

terial activities in th e hide on the other hand . 

Sin ce soluo le iron is ordinarily not ; resent in eolar 

salt 9 i t need not be considered here . However 9 

experiments \'!hich were nevertheless conducted VIi t '1 

curing salt to which had been added vario':lE percen ·ca[ es 

by weight of soluble iron compounds all failed to 

establish the critical amount c:- s oluble iron l'ihic:1 

could be allowed in curing s alt~ because of t be :·~ act 

that iron salts easily hydrolyse 'Yl1en dilute_9 t l'le L;:-on 

then being ag~in present in tne insoluble Eorm . 

The followin£ experiElent ·;;2s conducted 100 

gram pieces of fesh well washed hide ~ere s a lted 

with 33 grams each of s a lt to vhich bad b e en a d:.ed 

' varying amounts of' iron salts . I'i.1c d L 'ferent s c.n~:l ::s 

of curing s a l t were prepared to contain 14 ~ 50, 100, 

200 9 500 and 1000 parts insoluble ? e per mill i on. 

In order to c e t even mixinc of the iron with the 

curing salt, the salt was dissolved in water 9 
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soluble ·iron COQ1pcunds added to z i Ve t::e above (.Once;.l.-

trations anc\ an,monium hydroxide then etil."red in tc :p:;,~e -

cipitate t~e iron as the hydrox ide, ~hich on heatin: 

would partiall~ decompose to form iron oxide. T~e 

water was t~en evaporat ed off on a water bat~~ t~e 

crystallisin[ s elt bein£ stirred continuously until 

q_ui t e dry i_n order to prevent the insoluble iron 

from settlin~> 

The salted hide pieces were stacked on r aised 

platforms in ::lass jars 9 the piece 'lJi th the lov·e :.. t 

iron 6ontent on top and that with the highes t at t~e 

bottom of each little stack . The test pieces uerc 

separated from one another by larze·P pieces of iron-

ffee salted ti~e in order t o eliminate contamination 

as far as pos~ ible . 

One series of hide piec es uas dipped in sat1..1.ratcd 

sodium fluosilicate for 30 minutes before sc::Ltin[ , 
• 

the other ::;eries actin£ as untreated control. Tvro 

duplicate series were also prepared. Those piece;;:, 

which had been given the antiseptic sodium fluosili-

cate treatment ',"ould 9 nhen compared \-..ritb the cont1•ols 9 

. I 

give an indication ot the effect of bacterial acti-

vities in produc~ng iron stains on salted bides . 

The jars ~ere covered and .left for three mont~s 

before examining the pieces . The results 9 judged 
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macrosco~ic all~, are ~iven in Tab l e 1 2 . 

TABLE 1 2 : CRITICAL IRON. cc:;·:T: .. l\~':2 0? CU:-{H·iG 3ALT. 

-------------------------------- ---------- .. ·- ~--
Ppm. Fe in 14 50 1 00 200 500 1000 

s alt 
Dipped ( i ) X XX ... .r-r .. -

~ ...... "1. ... _ 

Control ( i) X XX XXX x.;cx 

Dipped ( i i) X XX X}:;c 

Control ( i i) X XX XXX x:::-· 

a ot stained 

xx = Pro;wunced s t~l ins xxx = Very bad stai~~ 

Exaruine.tiOi.1. o.~.' t:1e s l tr.:h tly st .:, ined :1ide pieces 

sho":ed tllat the ~ t ains had not penetrated much bela~:! 

the surface; . On soaki::1g 'the pieces, t11ose stnin;3 

a ll b1· t ~ic · ~~eared (i. e . pieCE3 desi:n-ted as x 

above); the others h owever retainea the s tains . 

From these results it ~ oul~ np~ear that ~tri~c 

will develop on well washed hides ·\'!~len the iron 

content of t~e curin£ salt is above about 100 pa rt= 

of Fe per millio_n. T~e test pieces Tiere kept :o~ 

three mon_ths to sub jec~ them to :::; severe teEt , but 

in practice South Afri ~ Fn '.!Et - s r 1 ted :rides Gt pre ::.: E:l".t 

do not stny in stack ~or lorirer tha~ a ~onth . 
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I-IideE t~i.:."linfected by a sc~ i_tr .. : fluosilicate dip 

prior tc cur ine seem tc b~ lLB~ prone to the Gev:lcu- · 

ment of iron stains . This ·.-.-[: 2 also experience( ·· - ~.t~·1 

l arr e scal e experiments . See Chapter 11'. 

results tl: e refore substantiate the theories deG cri~)ed 

above 9 in so fa r as it woul d appear that bacterio 

p l ay an impo:t·tant part in produc inr. iron stains . 

Iron i e respons ible for tbe occ urrence cr 

some of t~"Je t:..'ue salt st a inE encountered upon l1i(cs 

and skins . . ·rhis iron may be pru::ent cit;1er in t:·; e 

curin: salt or (.Jay result fr o ... t:;e presence of b lood. 

d ue to inefficient slau~htcri:i.1.g an i..l f laying . 1':1e 

stains can develop as a direct c onsecuence o~ c~E~i­

cal int c; rre action bet,:een i.ro11 anc.1 othe r h(puritieo 

of t~1e s __,lt, :_1 a.~.·ticulally call:i '..'c.1 sulpl1a te, or t:~e-r 

may develop c..s a result of int erl'e< ct ion bet~ ·ec~ i::'.Ji. 

and biochemical compounds l iberated f rot:l. the hidE.. 

p r ote i ns by bacterial act i vities . Providedtbe l1idt..s 

are well nashed b efore saltin~ 9 there is no danee~ of 

the development of iron stains if t he iron conte~t of 

the salt does .not exceed .100 part~ per million. en 

t he other hand, even if very pure salt iE used, iron 

s ta. ins r·1ay resnl t if the b l ood iG not ., 'Bshed o:'f t~1c 

hide b~fore salting . 

-
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THE USE OF SODIUM CARBONATE? SODIUH ARSENITE 

A~~ BARIUM FLUOSILICATE IF 

EgEVENTINQ_RE~-~~~T· 

It h as been proved that red ~eat in cured bides 

and skins is the result of activities of a chromo­

genic group of halophylic bacteria. These salt­

loving bacteria can thrive in high concentrations of 

salt and it can safely be assumed tbat sodiuu chloride 

is not an exclusive bacteriostatic agent . Most 

bacteria prefer neutral or sliehtly alkaline media 

for optimum propagation, and the rate of crowth 

can be regulated artifidally by changing the reaction 

of the media. A radical change either to the acid 

or to the alkaline side of the pH scale can there­

fore result in total inhibition of the crorvth and 

even of the life of the particular species involved. 

The use of many disinfectants is based on t'-,is 

principle. 

Jouve was one of the first workers who realised 

that the action of bacteria r e sponsible for the 

development of re c:, discolourat ions in cured hides 

and skins could be checked by rendering the curinr:; 
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salt alkaline . Paessler (36) was of the same 

opinion and recommended the use of 4~, sodium carbonate 

on t h e cur inrr salt . Bul [ako'.'i and Popov; (49) cl.:~ined 

that 5~ = sodium carbonate on t:1e curinE: Salt Sh01..1.ld be 

used for .zood results 9 but H~usam/~~~{ed that 5. ~ 
sodium carbonate damat:ed tbe hides. He recommenci.e d 

the use of 2% Na2co3 on the curing salt 9 as is t he 

practice in Germany 9 and maintained that excellent 

results could be obtained with this method for t~e 

elimination of re6 heat. .Al tl1ou[:i r.:ausam admitted 

that sodium carbonate coul d not prevent al1 red l':.eo. t 

development , since some of th e chromogenic bacteria 

thrive well at a pH of 9, he nevertheless regarded 

sodium carbonat e as the best suitable preventative 

against the halophylic red heat bacteria . 

Although the use of sodium ca rbonate has led to 

excellent res ults in Germany, it was necessar y to 

conduct some experiments for ~ctermining its effi-

ciency under · :r:;revailing South ..AfPican climat ic condi -

tions, before recommending its use in tbe curine ol' 

loc a l wet-salted hides . 

Sixty fresh hides were washed for one bour in 

running water in a paddle to rid them of adherin:; 

blood, dirt end dung which form focal points :or the 

commencement of bacterial development . The hides 
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were then divided into three lots of t wenty each , 

and the lots cured with the follow int:; . 

Lot I. 33;..; clean sodium chloride of medium e rain 

per weight of hide - Control. 

Lot II. 33. sodium chloride with which had been 

mixed l~y by weight of sodium cnr0onate. 

Lot III. 33~~ sodium chloride witb vrhich bad bec:n 

mixed 2~o by ':,'eight of sodium carbonate . 

After saltin} , tbe hides were rolled for 48 hours and 

then stacked open for the period October to July. 

r~Ieanwhile sixty more fresh hides were washed as 

before and divided into three lots of t wenty each ~ 

i •• lots IV - VI. 

Lot IV. Cured with 33% NaCl. 

Lot v. Cur ed with 337~ NaCl + 1;; sodium carbonate. 

Lot VI. Cured with 33;·~ NaCl + 29'~, sodium carbonat e . 

After rolling for 48 hours, the t hree lots of hides 

were separately stacked and covered with seeking , tje 

stacks being occassionally sprayed with ~uter. 

These stacke were l~ft durin[ the per iod December/ 

January to July and were then examined tocether wit~ 

Lots I t o III. 

Results. ------

The hides in Lot I had been excellently flattened 

out and no creases could be seen. Salt stains '.iel"e 
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very sparsely scattered on so~e of the hides . ·1ed 

heat was mere or less limited to the edges? except in 

the hides near the top of t :1e staclc. Violet stains 

were encountered on some of the hides lower down in 

the stack , somet imes in areas where no red ~eat could 

be seen. ·I':"Je l1ides looked clean and well cured. 

The hides in Lot II were creased t o a cert a in 

extent and red heat had severely attacked most of t~e 

hides over· the entire flesh surface. Salt stains 

were also present. Violet stains were pronounced 

in most of the hides lower down in the stack nesr t~e 

concrete floor of the stor e . 

In Lot III the same phenomena vvere encountered as 

in Lot II, except that the violet stBins were even 

worse . There were slight signs of decay in a fe.: 

hides at the bottom of the stack . 

The hides in Lots IV - VI were somewhat creased 

and showed r ed heat on the entire flesh area? the red 

heat being worse than in Lots I - III . Salt stains 

were again present . Violet sta i ns were found in I,ot 

I V to the same ext ent as in I; in Lots V and VI 

the violet stains were not so pronounced as in II 

and III. On the whole all the hides looked well 

cured. 
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Red heat was found to be present over the ent ire 

flesh area o~ those hides ~hich had been creased, but 

it was more or less limited to the edges of the hides 

which had smoothed out well in the stack. This is 

in agreement with the evidence produced by some workers 

that the halophylic bacteria causing red heat are 

aerobic~ hut that they require only a relatively low 

oxygen tension for propagation. The same is true of 

those bacteria causing violet stains. 

The degree of discolouration in the coveree stacks 

was h:Lgher -~. :r~~: ·L : .. : L .. ~c open stacks. 'I'b is is pro1Jably 

accounted for bt the fact tbat the :form~r stackE: ll ad 

oc cass ionally been sprayed with water. Since t he 

ba-:: teriostatic value of sod ium chloride depends 

mc 3tly on its dehydrating propertiea, the ·addition of 

water to these stacks can easily be held responsible 

for t p e higher degree of red heat development. 

The degree of violet stain development in t >e 

hides cured with salt to which sodium carbonate bad 

been aded and stacked covered was lower than that in 

the hides identically cured but stacked open . 

. Although no plaus ibJ.e 2xplanation can as ~ret be [ i ven 

fer this phenomenon, it should be kept in mind that 

th3 hides stacked .covered had been stored only for 

se·.ren to eight months (December/January to Jul;y) ~ 
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whereas the ~i~es stacked ope~ had been kept for ten 

months (Octo~er to July). The latte~ bides uere 

therefore exposed to the heat of all the summer r.10ntl1s, 

while the former were exposed only to the heat oi the 

latter half of summer . Moreover, t~e longer perio~ 

of st~rage migh t perhaps be responsible for the ~ore 

marked development of violet s t s. ins. 

The addition of 1% or 2% sodium carbonate to the· 

curing sa.lt led to very disappointing r esults. It 

can even be stated that red heat was r:1ore pronom-:-ced 

on the hJ.des cured with this mixture tban on hides 

cured with sodium chl oride alone . Guthrie and 

Sastry (40) used x -; sodium carbonate on the curin:: salt 

in India and also obtained negative results. It has 

been stated by Koppenhoefer and 8o~1er (51) that sodium 

carbonate ·.;rat: effec tive a t low tenperatures , but it · 

did not inl,ibit red heat development at· high tempe:r•a­

tures. The mean South African summer temperature 

is, on the \"hole, higher than that in J:::urope, a n(-: t~1is 

probably accounts for the inefficiency of sodiur.1 

carbonate in pr~ventine: red heat under prevailinG 

South Af~ican conditions. rile reEults obtained 1Jy 

Guthrie and Sas try ln India, wbere the temperatur'e 

is even bieber than here in South Africa 9 can per~ays 

also be explained in this way . Th e table given ~ere 

represnts the official temperature record for · tbe 

period durine wb ich the hides were stored . It s~Jould 
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however be -pointed out that the temperature in the 

store durin£ t!1ose months was probably lo·ner t :1an t:.:1e 

off icial fizure, and that the 3Verage minimum was 

probabl y h i gher •. 

TA BLE 13 : OFFICIAL AVERAGE TEi•.1P~.::?..A TuR.ES OP 1:io:(T~:0· 

Month Mean Lean Hi ghee t 
Max. Min. Max. 

October 73 .3 53 . 2 

November 74 - ~- 55. 1 

December 7b . ~- 56 . 7 

January 70 . 3 57·7 

~ebruary 77 . 3 56 .4 

March 78 . 0 59 · 9 

April 72 . 0 54 . 0 

May 68 . 9 47 . 8 

J une 65 . 1 44· 3 

July 63 . 9 42 . 0 

Con~lUS_iQ.g• 

93·.7 

91. 0 

100 . 0 

9 ~ .1 

101.6 

102.1 

93·9 

78 . 8 

77·1 

77.9 

Date 

7 

28 

21 

7 

19 

1 1 

5 

12 

12 

Lowest 

42 . 8 

47 ·5 

44.2 

~-7 . 6 

45 . 3 

41. 0 

39 . 1 

The use of 1% or 2% s odium carbonate for the 

Date 

15 

17 

3 

29 

13 

30 

30 

2" -.) 

30 

lJ 

prevention of r~d heat cannot be r ecommended in South 

Africa 9 probably ow i ng to clir~1atic concHtions . Con-

centrat ions higher th an 2~.) ha~.'e been sbovm b~r riausam 

(50) and Jordan Lloyd (52 ) to be deleterious . 
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Experiments conducted by R. V.G. Cutten of this 

Institute (private communication) revealed that 

sodium arsenite could be . used with good results as 

a bacteriostatic a(:ent, and the possibility that t h is 

chemical coulq b2 applied for the prevention of red 

beat was therefore considered. 

Forty gj"een hides were washed in running water 

in a paddle for one hour to remove blood snd dirt, 

a~d were then divided into t wo lots of twenty eac~. 

J.ot J\ was salt e:d . with 20;·;; clean salt, rolled for 

LJ.8 hours anCi. then sta,cl-c.ed. Lot B. was dipped for 

15 minutes in a 5% solution of sodiu~ arsenite anCi. 

then subjected t o the same treatment as Lot A. 

Th~ t\~Jo stacks \7ere ke::;>t c1u_rin[ the period October 

to July and ·vere then examined . 

. ResuJ. ts. 

The hides in Lot R were very badly cured and 

showed partial d2cay in some cases. Red heat flou-

rished over the entire flesh ~ide of those hides 

naar the tbp of the stack, b ut lower down only .the 

edges had been attacked. Violet stains and salt 

stains n ere encountered on most of tlle h ide_s, and 

trJJul.r]s were found in some cases. ·The Li.des in Let 

B we .. ' e better cured and shewed nc si gn of hair slip 
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or decay. No violet stains were observed and t~~e red 

heat stains were less pronolinced than in the control, 

Sodium arsenite is therefore not very efficient in 

preventing red heat and cannot be recommended. 

Fluorides as preventatives of bacterial grrnrt~ 

and especially of red heat· have been .recommended hy 

q_ui te a number of workers (Chapter ll), all of whon1 . 

maintained that better results could be obtained 

with these chemicals than with most of the disinfec-

tants usuall:,; applied. 

• 
Twenty fresh hides wel"e washed ae before anr. t:1en 

s alted with sodium chloride to. which 0.5 ~"' barium 

fluosilicate had been added. 33~ salt was used yer 

hide weight. The hides were stacked during the 

period January to July • 

.An examination of the hides at t:le end of t:: a"G 

period showed that they were cured better than an~r of 

the other lots referred to above. They looked clean 

and white and the ha ir did not show any signs · o; slip • 

.Althouch salt stains were .pres entj the hides bae 

developed red heat only in localised spots. Innes 

(53) has drawn attention to tbe fact that it is im-

possible to mix the solid di sinfec t ant and the curiag 

..... 
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salt efficiently~ and these spots probably resulted 

from such imporper mixin~ . No violet stains were 
\ 

observed. 

0.5~ barium fluostlicate on the curing sal t [ave 

the best results of the chemicals tried for the pre­

vention of red heat in wet-salted hides. 

SUMMARY. -----

Experiments on pilot sca~e were carried out to 

test the efficiency of sodium carbonate, sodium arse-

nite and barium fluosi licate in prevent in[ red heat 

on wet-salted hides . Sodium carbonate, when mixed 

with the cur in[ sal t ( 1/o..~ and 2/~ on the salt by wei2:1t ), 

appeared to result in the development of red heat to 

a more marked degree than in 1.mtreated hides. 

Violet stains were especially abundant. Sodium ar~e-

nite was· likewise of little use . Barium fluosilj_cc.te 

mixed with the salt gave excellent results 9 but it 

was obvious that mixing could not be done efficie:1tly 

and localiGed spot s of red heat still developed . 

Because of the promising results obtained ''lith 

barium fluosilicate9 sodium fluosilicate was experi:::1en-

ted with . ~he results were ver~ eood and such a large 

numb er of ·experiments were conducted that it vvas 

decided to treat these in a separate chapter. 
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THE USE OF SODIUM FLUOSILICATE FOR THE 

PREVENTION OF RED HEAT. - - -------·-------

(i) Introduction. ------ ----

In Chapter 8 a brief bibl iorrapb ical revievv of 

past work on the Question of red heat was submitted 

and the various causes of and rrethods for the preve!l-

tion of the stains discussed. In Chapter 10 it :1 as 

been shown t::at sodium carbonate is apparently of no 

value under South African climatic conditions . The-

same verdict was passed on sodium arsenite~ while it 

was found that barium fluosilicate mixed with t he 

curing salt gave QUite promising results. Prelimi-

nary experiments with sodium fluosilicate indicated 

that this chemical , which is used in England and other 

foreign countries, might also be applied with success 

under conditions obtaining in -:~ outh Africa. 

Quite a formidable amount cf ':vork on t~1e appli-

cation of fluorides in the curin[ process has be2n 

compiled en record and it migllt be usefu.l to discuss 

some of tha t work here, in order to elucidate sou e of 

the aspects of the different problems involved. 
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Romana and 3aldracco ·(54) were apparently tl:e 

first to realise the value o~ t~e fluorides in t he 

curing of hides and skins . As early as 1914 t~ey 

experimented with salt to which had been added l~ 

sodium fluori de, 15~ of this mixture being applie d 

per hide weicht, The f luor ide hides show·ed no sign 

of red heat after 15 days and were much more supp le 

and whiter than the control set. · .An objection to 

their conclusions might be raised on account of -Gl'J e 

fact that the experiment l asted only fifteen days~ 

since red heat often only develops aft e r one month . 

Only in 1926 reference to the applic a tion of 

f luorides is found again w11en ,Jovanovi ts ( 14) 

recommended t he us e of sodium f luoride for the pre ­

vention of 11 c:alt sta instt. In the f ollowing ye 3.r t:.1e 

British Lea tl1er i.ianufacturers 1 Research Associa t ion 

(55) repor t ecJ. favourab l y on tl1e application of t his 

chemical as a disinfectant for the improvement o~ the 

curing process. ttin properti es it resemb l e s sod itn 

chloride, but its dehydrating ::.J O~.'er is a l ittle .cr eater . 

It will coaeulate proteins, but ... it i s a reve r z ib le 

change 9 so t hat on washing the f luoride away the pro­

teins return to their prev i ous unc oaciul ated cond i tion . 

It has valuable antiseptic properties ••• I n f act, 

sodium fluoride seems to be one of the r are s ubst ances 
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which are ant i septic without damacing the hide.n 

This was followed up by experiments i n 1928 (5 6) in 

which the h ides wer e brined in saturated salt solutions 

t o wh ich bad been added 1% of sodium fluorid.e 9 

sodium bifluoricie 9 sodium bisulphate, sodiu,J carbonate 

and magnesium chloride . After eight days the fluo -

ride hides were the fullest, softest and whites t of 

t he series and looied a lmost fresh 9 the fibres of 

those treated with sodium bif luoride being the best. 

'Vhite and Caughley (57) in 1930 reiJorted that 

the growth of the organisms r esponsible for t~e pro ­

duc tion of red hea t i n h ides could be checked b~ 

a dding 0 . 5 to 1% sodium fluoride or sodium fluosili­

cate to the curine s alt. An Auerican patent (5f ) 

was taken 9ut in 1932 for the tres t rnent of green ) ides 

with a solution conta inine one or more disinfectants 

of the group cornpris ing sod i um tri cl1 lorp~enat e 9 

sodium fluosilicat e and beta-naphthol. Robertson 

(29) in the s ame year reported on hides t~at had ~een 

cured in New Zealand ~ ith salt .containing 0 .5~ and 1% 

sodium f l uoride and sodium f l uos il icate . '.rhe :~ ides , 

t ogether with controls 9. were sh ippeQ. to England ar,d 

it was found that no r ed hea t had developed on t~_e 

. fluoride hides 9 even after beine: kept for six weelcs 

at 37°C i n a mois t atmosphere. These hides sho..-red 

up some,.r:hat drier th an the ordinary . 
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Bergmann and Hausam (59) in a paper on t :1e use 

of 1/.J sodium f luoride as an admixture t o tl1e curing 

salt stated t jat t wo out of thirty f luoride hi des 

developed violet stains, but t hat the h i des in this 

series undo"L1btedly looked very good. In the same 

year Guthrie and Sastry (40) conducted experiments in 

India wit ll 111arine salt to whi ch had been added 3, ~ 

sodium f l uosilicate . Excess salt was used on t ne 

skins and t hey were s tored for 4 - 5 months. On 

one skin a small spo~ of r ed heat was folli~d and all 

t b e skins were judged t o be in excellent condition . 

No hair slip or putrefaction could be noticed. T~ey 

concluded that 11none of the additions tried (i.e. 

zinc chloric e, socli ·J.m fluosil icate, oxalic acid 9 

sodium bisulp~ate, sodium bisulphite, perchloron, 

Atlas pr eservative and s oda ash ) is an absol ute pre­

ventative f or red heat 11
9 but that sodium fluosi licate 

undoubtedly yielded tbe best results in this r ecpect . 

.Another patent, t his time i n _;_.•r a:tce, was ta·:cn 

out in 1935 (60) for the use of a case in solution 

containing sodium fluor ide or sodiur:1 fluosilicat e f or 

the preservation of hides. Jordan Lloyd (52) r ec o1·:1-

mcndedthe use of clean new salt t o which had been 

gdded 1~6 sodium fluoride or sodium fluosilicate 

i ns tead of 5 ';0 sodium carbonate + 15~ naphthalene as 

advoca ted by ? er Lmann and his co- workers in Germany. 
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Experiments· conducted in 1934 by siuart an~ ~rey 

(43) on the value of various chemicals~ includinL 

sodium fluosilicate 9 as admixtures to the salt for the 

prevention of red heat led them to conclude that 

( p. 636) 11 the fluorides all shoYI pronounced bacterio­

static power out practically no ftmgistatic property. 

They increase the acidity of the medium to a mar: :ed 

extent. .A g reater inhibitinc: effect a[!ainst molds 

would undoubt.:;dl:r h&7e been inC.acated wi t b a fungus 

less acid tolerant tban the strain of · .A§.£~£B.ill~l§_ 

niger 11 
9 which tbey had used in tl1e tests. 

In two consecutive reports Grassmann and Hausam9 

1935 (61) and 1936 (41) 9 compar· ed the u e e of 1, ~ 

sodium fluori de with 57o.- sodium carbonate + l i .• na:::~:} t:1a­

lene and ca:r;!e t'C the conclusion · tl1at the f ormer 

undo1ilitedly bel~ed in ~he prevention of red heat 

s i nce only l . G~ ; of the ca lfskins used showed stail:~s 

but that this methorl r:ns not much be.tter tl1an tbe 

s odi urn carbonat e -n&phtllalene method. 

An Aust:::ali cm Com,nitJc;ee of th<=: I . S.L.T . C. ( 62) 

reported in 1935 t·bat t he addi tio:n of 1;·· sodium fluo­

ride to the curing saJ.t yielded hide s of excellent 

cond i tion and ap~e~~n~ .:; after five months, no hair 

slip f- red heat 9 :putrefn.ct i ve odour or terapera tm"e 

i~crease bein g n oticed in the s tacks. Th e hide s 

sho,:rc-d 1. 8~o l ess shr i nkage than a control set 9 b u t 
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they apparent ly retained more moisture. These 

results were confirmed by Frey and Stuart (63) who 

experimented with 1~ ~ sodium fluosilicate + 0.1· ~ p-nitro-

phenol as admixtures to the curine s a lt. The temp e -

rature in this stack was 2° to 4 °F l1 igher than t ::e 

room (68° - 82°F) as compared r; ith 8° to 9°F rise i n 

the control set of hides. 

Jorda:'l I.loyd ~ 1935 ( 64) and Dempsey~ Jordan Lloyd~ 

Robertson 9 etc. (65) confirmed the earlier findincs of 

the B .L. Ivi .R.A. Laboratories. 0 1 ~laherty and D~1 erty 

( 66) recommended ( p. 336) "for the destruct ion of :_:; qct 

and Mouth Disease virus that imported skins and ~ides 

be soaked in a solution of sodi ur.1 hydroe:en f luor i c:e 

1 part in 10,000 .of water - that the skin or hi C~ 

proportion be 1 part skin or hide to not more t hail 

4 parts b~ weight of water~ the tempe~ature 20° -

25°C ( 68°- 78°F) 9 and the pH of the solution so ad-­

justed that at the end ·Of 24 hours tbe pH will b e 

The skins or hides should r emain in t~e 

solution for 24 hours." Manthei and Eicbhorn~ 

1941 (67), also experimented on these lines with t~e 

virus of y_ssicular~omg1.i1i§. and conf i rmed the v1ork 

of ·o'Flaherty and Doherty. 

Roberts on ( 68) used ~; s 0dium fluoride and 

sodium fluosilicate on the s alt, applying different 

percentages of the mixture by rveight of h i de . Her 
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results again confirmed those of earlier experiments. 

She stressed the fact t hat the equable English climate 

does not necessitate the use of such di Einfectants, 

but that their addition would undoubtedly prove a 

.great help in otber countries. This was confirmed 

by ~Vh i temore and his co- workers 9 1S'42 ( 69) ~ when they 

used sodium fluosilicate to re-cure ::,rigorifico 

hides. The fluoride hides sbo~:'ed no ~-l1arked dete r io-

ration even ,_;rhen stored for four 'i1onths at 97°§ . 

Innes~ 1941 (70) and 1942 (53) 9 exper imented with 

sheepksins o.nd found that a t least 2;; sodium fluoride 

or fluosilicate had to be us ed. on t:1e curing s a lt to 

obtain good results. The calcium present as an 

impu:bi ty of t:1 e cur ing salt will precipitate as 

calcium fluoride and thus deprive the fluorides or 

their bacter ios tatic power . He furt~errnore found 

that red heat still deve loped in localised spots 

even if 2% sodium fluoride was added to tbe salt, 

and attributed this to improper mixing. 

A review of fourteen papers on the use of fluo-

rides i n curing was given in September , 1943 by 

Robertson and Merry (71). They aga in recommended 

t he use of 0.5 - lr, ~ f l uorine compounds on the · cur1ng 

s a l t. It .has however repeatedly been proved that 

this method of application J o:s not always lead to 

t he highest eff i ciency in preventine red heat 9 despite 

the excelleiJ.t bacteriostatic power of these fluorides. 
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A number of papers have been published from ti:11e 

to time on this question, but it will only be necessary 
• 

to quote t hose having. a bearin~ on the use of ~luo­

rides in the leather and allied trades . 

. The dan[er arising from fluoride treat ed bides 

lies in· the fact that a certain percentage of the hide 

substance eventually finds its w:. y into the manu--

facture of clue and t:elatin, . nd on this account 

objection ;.vas raised against .t:1e m: e of fluorides in 

curing, especially since these chemi cals are cumu­

lative poisons. 

Accordillg to Jordan Lloyd (52) a lethal dose 

of fluorine is 0.5 gram per kilor.ram body we ieht ar:.d 

she tl1erefore contended that it is :1it:hly i mproba"'Jle 

for a human beine to consume gelatinein such quanti7 

ties as to cause death from fluorine poisoning. It 

can perhaps be pointed out here that arsenic compounds 

are 9 on the ·.;hole, nine times as toxic as fluorine 

compounds to mammals. 

Humphreys (72) found that ordinary s elatine 

contained 20 to 200 parts per mi llion of .2 luorine as 

compared with 130 to 160 part s per million in gelt>tine 

made from :fluoride t:t··eated hides, <...nd concluded t:1at 

"gelatine made fr.om hides which had been cured with 
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salt to wh ich sodiu~ fluos i licat e had been added do 

not appear t o contain apprec iably more fluor ine thaD 

norma l edibl e gelatins. 11 

This vl ork v1as confi r med by Stuart j Dahle and 

Frey (73) . They determined the fluorine content of 

commercial edible gelatine as 4 to 10 parts per mil-

lion. The fluorine content of gelatine from calf-

skins treated with 1% ~ 2% and 3% fluorine compounds 

on the salt was 72 ~ 72 and 64 parts per million 

respectively when the skin pieces were soaked in 

still water. \lith washing the content was r educ ed 

to 5 - 7 parts per million. They drew attenti on to 

the fact that commerci8l lime as used for the manu­

facture of gelatine conta i ns 20 - 800 parts per million 

and t his will affect the ultimat e fluor i ne content of 

t he gelatine. It was a lso pointed out thet when 

i mpure salt w~s used for curing , calcium fluoride 

will pr ecipita te and r ender it difficult to wRsh the 

fluori.ne out of the hide piec es . 

Bowes (74 ) s ummarised her work on the relative 

toxicity of fluorides and its effect upon crops and 

livestoc+-c as ·follows : "It may be concluded that the 

use of salt cqnta ining 1% sodium fluorid e as a dres­

sing for arable land will have no harmful effects ·on 

the cr ops, but that if lives tock are allowed free 

acces s to grass l and which has r ecently been treated 

in this way, there is some danger tha t direct con-



-197-

sumption of the fluorides may result in harmful effects 

to the animals and indirectly to hUman beings. 

Certain precautions might be taken which would tend 

to obviate any possible dangers. Firstly care 

should be t aken to safeguard the cattl e from any 

possibility of direct consumption of the salt either 

while it is in store prior to application or after it 

has been applied to the land. Again~ the addition 

of lime to the salt would r ender the fluoride less 

effective owing to the formation of calcium fluoride. 

The presence of the lime would also be beneficial 

to the l and ." 

It therefore seems obvious that, if the necessary 

precautions are taken, there should be practically 

no danger of poisoning arising from fluoride treated 

hides and skins. 

The question of dermatitis resulting from. 

fluorine compounds is apparently not settl ed yet. 

The writer has had occassion to. work with both 

solutions and solid powder of sodium fluosilicate 

for l ong periods a t a time during the course of -all 

the experimental work described in this book, and can 

state quite def·ini t ely that no ill effects have ever 

been experienced yet, althovgh absolutely no precau­

tions were taken to cover the skin of the hands and 

arms. When working with the solutions, the hand.s 
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b came rather soft , but not worse than with clean 

vvater. ThesE observations were confirmed by the 

workman who assisted the writer with the experiments, 

and it may be assumed that there is li ttle danger of 

contracting der matitis v1hen working with sodium 

fluosilicate. No information seems to be available 

r egarding the effect of sodiu~ fluoride and sodium 

bifluoride. 

(ii) Experimental. 

Although the va lue of fluorides a s admixtures to 

the curing SPlt for the prevention of red heat has 

been proved beyond doubt by overseas workers, it still 

rE-mained to be seE·n whether the same r esults could 

be obtained under prevailing South African climatic 

conditions which favour the development of the ha lo-

phylic bacteria causing r ed heat stains. 

Three series of experiment s wer e run during the 

period July to January to subject the treatments to 

the test of the summer months when the t emperatures 
0 often exceed 90 F. In every experiment 20 fr esh 

butcher hides were us ed . 

SERIES A. 

In this s eries the obj ect was to determine the 
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effici C'ncy of sodiu• fluosilicate whE;n mixt.d with the 

curing salt. 

Experiment I. Washed in cold running water to 

removE blood and dirt, salted with 33% clean salt of 

medium grain on the tail weight, rolled for 48 

hours~ then stacked hair to fl esh in a battie for 

the period July to January. Control. 

Experiment II. As I~ with 0.5~ sodoiium fluos i liqate 

mixed with the cur i ng salt. Stacked July to 

January. 

Experiment III. As I~ wi th 1;~ sodium fluos i licate 

mixed with the salt. Stacked July to Januar y. 

~xperiment VI. As I~ v.ri th 2~
4 

sodium f luosilicate 

mixed with the salt. St acked August to January. 

Experim<::nt Y.. As I~ \ 'i th 5% sodium fluosi l icate 

mixed ~ith the salt. Stack0d August to J anuary. 

Experiment VI. · As I, but wit h 2~; s odium fluosi­

licate mixed with old used salt of very low grade . 

Stacked ·August to January. 

SERIES B. 

This second s eri es vm s run to investi gat e t h e 

eff ect of dipping the hid r s in a cold saturated 

solution of sodium fluosili cat e prior to salting 
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upon thE development of r ed heat in the stacks. 

All the workers have found isolated spots of red heat 

on their experimental hides or skins treated with 

salt to which various fluorine compounds had been 

added~ probably due to improper mixing. In dipping 

the entire surface of the hide comes into contact 

with the chemical . 

. 
&xperiment VII. lJashed, dipped for fift een minutes 

in a saturated (lf) solution of sodium fluosil i cate , 

salt~d with 33% selt on the ta~l weight, rolled and 

s-tackE:d as before during the period July to Januar y. 

EXIJE:riment VIII. As VII, but applying dirty us ed 

salt. Stacked August to January. 

SERIES C. 

The effect of us ed salt and blood on the develop-

ment of r ed heat and salt sta ins W?.s studied in this 

s eries of experiments. 

Experiment IX. Not washed (so as to r etain th~ 

blood and dirt) , not dipped, salted with 33% cl ean 

salt. Stacked September to January. 

Experiment X. As IX~ using very impure old salt. 

Stacked Sept ember to January. 
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Experiment XI. V!ash ed'l old us ed salt appli ed. 

Stacked October to January . 

Exami nation of Stacks. 
• 

All the stacks wer e l eft undisturbed until the 

end of January, when they rrer e examined. 

SERIES A. 

Experiment I. All the hides in this stack, except 

the one on .top which had dr i ed out somew!lat, showed 

excessive deve lopment of red heat , in some cas es 

covering the entire flesh surface Rnd also showing 

on thE.. grain side . Only two hidE..s had d eveloped 

isolated spots of violet stains. Po true salt stains 

could be found, but one hide had a dark s pot where a 

clot of blood had not been well washed off . On the 

wholE: the hides were well cured and d i d not show any 

ha ir slip or a t endency to stick toge t her, a lthough 

ther e was a putrid smell noticeable. 

Exp8rim ·nt I I . Five hides, a t different positions 

in the stack, showed a strong development of red h~at. 

On t en hides spots of r ed heat wer e found, some cover­

ing s everal square inches, while very small spots '.ver e 

detected on four others. The top hide 1:'.'El S dry and 

did not s!lo~ any signs of r ed h eat. Apparently no 

salt s t ains had developed, but a limited nmnber of 

sma ll blood·stains wer~ present. These hides looked, 
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felt and smelled bcttr;r than than the control stack, 

the flesh being much whiter and cleant:r. On those 

hides which had developed much red heat a slight putrid 

smell could be detected. 

Experiment III. Only five of the hides in this stack 

showed red heat development, some spots being very 

small whilst others covered areas of 2 to 8 square 

inches. All the other hides were completely free 

from red beat. As before, no salt stains could be 

s een, and only a few blood stains were found. The 

general condit~on of the hides was much better than 

in the t~o former experiments. They were white and 

clean and there was no disagreeable odour. 

Experiment IV .. Three of these hides had developed 

red heat in very small spotsc The r emarks under 

Experiment III also apply here with regard to the 

general appearance of the hides. 

~perimcnt V. This stack had the best appearance 

with regard to colour, cleanliness and red heat 

development. Only one hide showed two small spots 

of discolouration of this type . 

dark blood stains ~ere present. 

A small number of 

These hides looked 

more moist than those in the other sets, but no data 

on this ar e available yet. See Chapter 16. 

Experiment VI. The hides in this experiment could, 
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on the vvhol e, be compared with those of Experiment 

III. Four hides had d eveloped r ed .heat, the spots 

being scattered over the fl esh side. These spots 

were limited in size, except for one which covered 

several square inches. Small salt stains of a dark 

greenish colour wer e found on all the hides and a 

number of blood stains were also present. The hides 

did not look as clean and as white as thos e of 

Experiments II, III and IV, and there was a tendency 

to stick together. · A faint disagreeable odour could 

be detected, and some of the hides had a slimy feel. 

Discussion - Series A. 

It was evident from these experiments that the 

addition of sodium fluosilica te to the curing salt 

undoubtedly r esulted in checking the dev~lopment of 

r ed heat on the wet-salted hides. All the fluo-

silice t e hides had a better general appearance than 

those in the control stack; they were whiter, and 

cleaner looking, and there was a marked absence of 

putrid odours al thoug·h the hides on which the old salt 

had been applied were apparently not very well preser­

ved , probably owing to the low grade salt which had 

been applied. See Chapters 13 and 14. 

The r esults obtained confirmed those of other 

workers with regard to the effici ency of fluorid es 

when mixed with the curing salt. In all the stacks 
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Discussion - Series B. 

The method of dipping the fresh hides in a satu­

rated solution of sodium fluosilicate ge.ve far better 

r esults th~n tha t of mixing· the disinfectant with the 

curing salt. Red heat is complet ely p~· even ted from 

deve loping s nd bacterial d ~cay is inhibited since the 

entire hide com~s into contact with the chemical. 

The dipped hides ar ( ther efor e l ess prone to putre ­

f a ction and ar e better cured than hides salted ~ith 

a mixture of s alt ~nd sodium fluosi l icate . Further-

more , as vrq s sho·wn in Chapter 6 the latter method 

proved unsuccessful in preventing insect da~age to 

the hides in store , wher eas dipped hides stood up t o 

a very severe t est. 

SERIES C. 

ExpE:riment I, SE.ries A, E'.ctEd as control. 

Experiment IX. All the hides, except the top one , 

were affected by red heat. Some showed viol0t stainso 

Large dark patches w~re found on ar eas which had 

r etained the ~lood in shallow pools. Isola t ed 

lumps of clotted blood wer e sc~tter ed over the flesh 

of most of the hides. Th P.y l ooked very dirty and 

of · a dark colour, and a strong putrid smell was pr es ent. 

Experiment X. This stack was very badky sta ined. 

Red heat, violet stains, blood e.nd salt sta ins covered 
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n early the entir£ flesh surface of every hide, except 

the top one, and a strong putrid odour uas pr~sent. 

The hidEs r£r 2 inclined to stick together and stains 

could a lso be s een on the gr ain side. The hides 

were extremely dirty and dark coloured compared with 

those in Experiment I or Experiment VI. 

Experiment XI. The genernl appearnacc of the hides 

in this stack w2 s superior to that of Experiment X. 

Red heat was aga in very pronounced, salt stains vwre 

pr£sent on most of the hide s, but blood stains wer e 

absent. The colour W?S muc~ better than in Experi­

ment X and could be compared V''ith IX. Her e again 

putrefaction had affected the hides due to the impure 

s~lt and they also h? d a t endency to stick together. 

Discussion - Series C. 

It became Gvident from th6 experiments in this 

series that all fr esh hides ·should be washed to remove ­

blood and dirt which cause stains on the hides and on 

the finished l eather. The r e -use of salt must be 

discouraged s i nce s alt used once is invariably badly 

contaminated with impurities causing stP ins, a s v1ell 

as with halophylic bacteria whj_ch have become accus­

tomed to living in high concentra tions of sodium ·chlo­

ride . In Experiment X it seemed as though blood in 

conjunction wi th impure salt l ed to t he development · 
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of more dark stains of small dim8nsions than when the 

blood had bE: en washed off prior to curing. This i s 

probably due to the iron content of the blood, as 

has bsen pointed out in Chapter 9. 

S ill:1HAR Y. 

Pilot scale experiments Riming a t evaluati ng the 

offic.i oncy of sodium fluosilicate f or the prevention 

of red heat under South Africqn climatic conditions 

have been described in detail o In thes 8 experiments 

t wo methods of applica tion hcve been compar ed. 

(i) ]Eixing the sodiwn fluos ilicate powder in dif­

f er ent concentrations by w·~; ight with the curing 

salt as ?dvocated by oversrias workers. 

(ii ) Dipping the fr esh hidEs in a cold s a turated 

solution of sodium fluosilica te prior to salting. 

The former method undoubtedly helped in preventing the 

d ovelopment of red heat, but becaus e it is practically 

i~Jossible to mix the t wo substances efficiently 

localised spots of red heat will still develop on 

the hides.- Hides dipped for fifteen r;r.inut §s in a 

saturated solution ·of sodium fluosilicat e pr ior to 

salti~g were complet ely pr otected against red heat 

~mcterial attack . It is ther efore r ecommended that, 

whenever possible, fresh hides should be di pped as 

d es cribed above. In all ot her cas es i t will be ad-

vantaGeous to mix the disinfectant with the curing 

• 
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salt, two to three pounds of solid sodium fluosilicate 

being used with every 100 lbs of salt. 

Experimental r esults once more stressed the fact 

that blood and impure or used salt will lead to the 

development of stains on the hides. Washing of 

fr esh hides and the use of pure s·a l t of good quality 

are therefore advocated. ~ 

SUMMARY OF PART III. 

1. A detailed discussion has _ been given on the stains 

usually encountered upon hides and skins 5 with a full 

list of references of papers which have been published 

on this problem during the past 35 years. Three 

types of stains can be distinguished . The first 

group comprises the so-called true salt stains which 

are usually limited in size, varying in colour from 

light ye llow to reddish-brown. Thes e stains are 

caused by chemical reactions betvreen impurit i es in 

the curing salt and the biochemica.l compounds of the 

hide, probably ~ccentuated by the activities of bac-

teria. Iron appears to be of importance in the deve­

lopment of such salt stains . The s econd type 

includes the more or less localised spots of violet­

blue to violet-red stains encountered upon wet-salted 

hides and skins, these stPins being most probably 
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caused by bacterial ~ction. The third type is the 

well-knov•n red he.::>. t s t a ins on v.rGt-salted material 

which ~r e caused by the activities of halophylic bac­

teria of a chromogeni c gr oup . All these stains 

cause troublesome defects on the finished l eather and 

may ~lso be responsible for the loss of valuable hide 

substance in the ca~e of bacteriological sta ins. 

2. Iron is r esponsibl e for many of the.true s alt 

stains upon salt- cured hides and skins. This iron 

may be present either in the curing sal t or may 

result from blood left on the hide or skin af ter 

sl~ughtering and f l aying. Proper washing of the 

hide is therefore necessary to mini mize tho danger of 

the development of true salt sta ins . If the hides 

ar e well vlashc:.d 9 iron s t a ins rdll not develop 

provided the t otal iron contc-nt of the curing salt 

does not exceed 100 par ts Fe per million of salt, 

as was shown by exper imental r esults. 

3. Experiments on pilot scale to t est the effici ency 

of sodium carbonate , sodium ars enite and barium fluo ­

silicate for the prevention of red heat shoTied that 

the t· ·o former were not of any use. . BariUJil. fluos ili­

cate 9 when mi:x;ed '\-d th the curing salt 9 gave very 

pr omising r esults . 

4. Detail ed descriptions have been given of experi­

ment s aining at evalD:ating the Efficiency of sodium 

..... --- ....... 
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fluosilicate for pr eventing red heat. This chemical 

was successfully applied by t wo mettods. 

(i) Mixing the sodium fluos ilicate with the curing 

salt in various concentrations by weight. 

(ii) Dipp~ng the fresh hides in a cold saturated 

solution of sodium fluosilicat e prior to curing. 

The former method helped in mi nimizing the danger of 

red h€at development but localis ed spots of r ed he~ t 

still occurred because of the mechanical i mpossibility 

of ob~aining even mixing of t :.1e cur in?. S -'11 t and the 

disinfcctc>nt. Tr:o to three pounds of solid sodium • 

fluosilicate powder should be used on every 100 lbs 

of curing salt. Hides dipped in q saturated (1%) 

solution of sodium fluosilicate prior to salting 

were completely immun~ from attack by the r ed heat 

bacteria. 

5. Exper imenta l evidence once more stressed the im­

portance of wash ing the hides prior to salting and 

of using pure fresh salt, in order to r educ e the 

number of true salt str- ins on the hides and the 

r esulting l eather. 



-211-

REFERENCES - PART III. 

1. HAUSAM, w., Fortschrittsbericht tiber Haute- und 
Fellkonservierung 1927-1937. Coll.,1938, 55. 

2. YOCUM, J.H., Salt stains. 
22, 1913. 

J.A.L.C.A., 8, 

3. The preservation of hides with brine and salt. 
B.L.M.R.A. Reports, 7, 77, 1927. 

4. KAYE, M., The preservation of hides with brine 
and salt. Through J.A.L.C.A., 22, 36,1930. 

5. ABT, M.G., The origin of salt stains. 
7. 492, 1912 . . 

J.A.~.C.A., 

6. VffiBSR , R., Salt stains. 
8, 145, 1913 . 

Through J.A.L.C.A., 

7. YOCm~ , J.H., The characteristics and commercial 
adaptability of hides. J.A.L.C.A., 7, 135, 1912. 

8. KOHNSTEIN, B., Phys iological remarks on hide and 
bark from the tanner's point of view. Through 
J.A.L.C.A., 8, 547 3 1913. 

9. MOELLER, w., Zur Theorie tiber die Ursache der 
Salzflecken. Co11, 1917, 7, 55, 10~121· 

10. ABT, M.G., The microscopical examinatiQn of skin 
and l eather applied to the study of salt stains. 
Through J.A.L.C. A., 9, 272, 1914. 

11. VOURLOUD, H., Untersuchungen der Sa1zflecken­
bi1dung auf der Rohhaut. Thro11gh Coll., 1927, 307. 

12. PERICAUD, H., Die Sa1zfleckenbildung, ein 
autolytischer V?rgang. Through Col1. 9 1927, 362. 

13. -do- Biology and prophylaxis of salt stains . 
Through J.I.S.L.T.C., 16, 279, 1932. 

14. JOVANOVITS, J., Ueber Salzflecken, Aussehen, 
Entstehungsursachen und Vorsch1age zu deren 
Verhlitung. Coll., 1926, 304. 

15. STATHER, F., Unt ersuchungen tiber Salzflecken. 
Coll., 1928, 567. 



16. 

17. 

18. 

19. 

20. 

.-212-

PATWARDHAN, V. N. , SASTRY, M.S . , 
South Indian hides and skins. 
J.I. S. L.T.C., 16, 472, 1932. 

Salt stains on 
Through 

CHAMBARD, P. , GASTELLU, C., 
schaden gesalzener Felle . 
1939, 494 . 

Die Konservierungs­
Through Coll., 

RIGOT, A., A new theory upon the formation of 
salt stains and stips. Through J.I.S.L.T.C., 
16, 429, 19,)2. 

WOOD , J.T., The bacteriology of the leather 
industry . J.A.L .C.A., 2, 360 , 1910. 

BECKER, H. , (Coll . , 1912, ·411). Quoted from 
Stather and Liebscher, goll., 1929, 427 . 

21. BESSON, A.A., The salting of hides . 
J.A.L.C.A., 7, 578, 1912. 

Through 

22. ABT,· ~.G., The role played by bacteria in the 
producti on of salt- s tains on hides and skins . 
Through J.A.L.C.A., 8, 477, 1913. 

23 .• STATHER, F., LIEBSCHER, E., Ueber das Rotwerden 
gesalzener Rohhaute. Coll., 1929, 427 . 

24. BERGMA~TN, N. , On the red discolouration of 
salted hides and on salt stains . J.I.2.!..1 .. T.C., 
13, 299 , 1929. 

25. JORDAN LLOYD, D., 11Red Heat" in salted hides. 
J. I. S. L. T. C. , 1,) 2 238 , 1929. 

26. STATHER, F., "Rote Verfarbung" und "Rote 
Erhi tzung-11 auf gesalzenen Hauten. Coll., 1930, 
151 . 

27. UTENKOW, M., Rote Salzfl ecken. 
1931, 230 . 

Through Coll . , 

28. HAUSATh', W., Zur Bakteriologie des Rotwerdens von 
Salzhauten. Coll., 1931 2 12. 

30. 

ROBERTSON, M.E., "Red Heat"- its cause and pre­
vention. J.I.S.L.T.c., 16, 564, 1932. 

STUART, L.S., SWENSON, T.L., Some new morpho­
logical and physiological observations on salt­
tolerant bacteria. J.A.L.C.A., 29 , 142, 1934 . 



-213-

31. BERGJ.VT..ANN, M. , HASAUM, 1Jif., Zur Bakteriologie der 
Salzflecken f ranzosischer Kalbfelleo Coll., 
).9332 492· 

32. STUART, L.S., The morhphology of bacteria caus­
ing reddening of salted hides. J .A .L .C.A., 
}0, 226 2.-lill· 

33. STUART, L.S., The growth of halophy1ic bacteria 
in concentrations of sodium chloride above three 
molar. Through J.AL.C.A., 36, 401, 1941. 

34. STATHER, F., ETC., Violette Flecken auf gesal­
zener ?.ol.~:J.GUt o Q_q_ll..w.-.1.2.3.0, 153. 

35. STATHER, F. , LIEBSCHER, E., Zur Bakteriologie 
violettverfleckter gesalzener Rohhaut. Coll., 
19.)09 17Q.u 

36. PAESSLER, J., The salting of hides and skins . 
Through J .J:..!...L.!-.G.3.A-'-'-· 7 ~ 392...:1 1912 o 

37. BOGOMOLO\JA, O.S., Histologisches Studium der 
Rotfarbung auf sch1Neren Rindshauten. Through 
c 0 ll_,._J...2.l3.~ .J 2.Q 0 

38. STUART, L.S., A note on halophylic ·chitinovorous 
bacteria . ;J...:!~..JJ._.f:.!:.0.1..~19., 19.36. 

39. JOUVE, A. , Salt stains. 
2.:L-51J .~_l91_~. 

Through J.A.L.C.A ., 

40. GUTliRIE, A., SASTRY, I1LS " , The effect of various 
additions to marine salt for use as a cure for 
hides and skins. .c.L.,J.S.L.T.C., J1.3-2Q_, 500, 19J..3.· 

41. GRASSMANN , \'!. ~ HAUSA~;I , W., Bericht i.iber prak­
tische Salzungsversuche im Jah:::e 1935. Through 
Coll~~36, Q74. 

42. BABAKINA, W.G., KUTUK01.7A, K.S., I~e thoden zur 
Bekampfung der roten Verfarbung auf Kalbs- und 
Rindshauten . Through Co].1_.~_l2.12.s__ill. 

43. STUAHT, L.S., FREY, H.'·., Exper inents with salt 
treated to increase its hide curing ability . 
J. A· hQ_·b~2~ _ _2_3~ .. .J.2J.1. 

44. McLAUGHLIN, G., HIGHBERGER, J., On the bacterio­
logy of goatskin soaking. J .A.L .C.Ao, 21, 
280 ~ J-..226 0 • 

--- - .- - ... 



46. 

47. 

48. 

49 . 

50. 

51. 

52. 

53. 

54 . 

55. 

56. 

57. 

58 . 

59. 

60. 

-214-

TURIJBULL, A., Pure salt and its value to the 
leather industry. J.A.L .C.A., 9, 412, 1914. 

PHILLIPS, H., Analys es of various curing salts. 
B.L.M.F.A. Reports, 8, 97, 1928 . 

BERGMANN, M., ETC., Ueber Hautesalze und Salz­
flecken franzosischer Herkunft. Through 
Coll., 1933, 735. 

LOKSCHIN, I., LUXEf':BURG, M., Salting and cons er­
vation of wet-salted calfskins. Through 
JAA.L.C.A . , 23, 110, 1928 . 

BULGAKOW, N.I . , POPOVr , K. N., Die Standardisierung 
der Methoden zur Bekampfung der Salzflecken auf 
dem Rohhautl ager. Through Coll ., 1933, 353. 

HAUSAM, w., Fortschrittsbericht tiber Haute- und 
Fellkonservierung, 1927 - 1937. Op. cit. 1. 

KOPPENHOEFER, R.M., SOMER, G.L., The curing of 
heavy hides. J.A.L.C.A ., 34, 34, 1939. 

JORDAN LLOYD, D., Bericht liber die Verwendung 
von Fluoriden bei der Hautkonservierung. 
Coll.,_12J}~-222 · 

INNES , R.F ., The pr es ervation of wool-sheepskins. 
II. B.L. M.R. A. Reports, 21, 97,_1242. 

ROMANA , C., BALDRACCO, G., The salting of hides 
and the avoidance of so-called salt st~ins. 
Through J .A .L.C.A., 9 , 381, 1211. 

Problems confronting th8 tanner through faulty 
pres ervation of hides and skins. B.L.M.R.A. 
Reports,7, 65, 1927. 

Further wotk on the preservation of hides with 
salt or brine . B.L. M.R.A. Reports, 8, 91, 1928. 

~~ITE, P., CAUGHLEY, F.G., Salt stains in the 
manufacture of leather. Through J.I. S.L .T.C., 
15, 401, 1931. 

ARMOUR & CO., Chicago . J.A . L.C . A.,31,207,1936. 

BERGMANN , M., HAUSAM, W., Bericht uber prak­
tis che Salzungsversuche im Jahre 1932 . Through 
Co11., 1934 , 141. 

PAULIN, G., Konservierungsmittel fUr Haute und 
Felle . Coll., 1934, 45. 



-215-

61. GRASSMANN, W., HAUSAH 1 1·r., Bericht uber praktische 
Salzungsversuche im Jahre 1934. Through Coll., 
1915, 608. 

62. A r eport on the curing of hi des and skins in 
Australia by a Committee of the Australian 
Secti on of the I. S .L.T.C. J.I . S.L.T.C. , 19, 
~ 1932-

63. FREY, R."'., STUART, L.S., 
curing with treated salt . 
1936. 

Pilot scale calf skin 
J.A . L.C.A., 31, 254, 

64. JORDAN LLOYD 1 D., The preservation of hides and 
skins. Leather World, 27, 1147, 1935. 

65. The curing and storage of market hides in Great 
Britain. B.L.M.R.A. Reports, 18, 212, 1939. 

66. O'FLAHERTY, F ., DOHERTY , E.E., Foot and mouth 
dis ease . II. J.A.L.C.A., 34~ 329, 1939. 

67 . MANTHEI, C.A., EICHHORN, A. , Use of sodium bi­
fluoride and sodium fluosilicate in the disinfec­
tion of hid€s. Through J. I.S. L.T. C. , 26,110,1942. 

68. ROBERTSON, M.E., 
practice. III. 

Curing in principle and in modern 
bgather World, 33 , 824, 1941. 

69. WHI TMORE, L.M., ETC. 1 Deterioration tests on Fri- . 
gorifico hides stored after treating with differ­
ent pr eservative solutions. J.A .L. C.A. , 37, 
41, 1942. 

70. I NNES, R.F . , The pres ervat ion of wool-sheepskins. 
I. B.L.R·: .R .,i. . Reports , 20, 14, 1941. 

71. ROBERTSON, K. E. , MERRY , E. W., The use of fluorides 
in the preservation and disinfection of hides and 
skins . Leather World, 32, 298, 1943. 

72. HUMPHREYS, F. :F . 1 The es timat ion of small quanti­
ties of fluorine in gelatine and the possible 
relationship to the use of fluorides and fluosi­
licates in hide preservation . B.L .M .R.A. Reports, 
16, 207 , 1937. 

73. STUART, L. S . , ETC., Fluorine content of gelatine 
from calf skins cured with salt and fluorides·. 
J.~.L.C.A., 32, 202, 1937· 

74. BOWLS, J.H., The use of waste curing salt con­
taining fluorides on the land. The possible 
dangers to crops 1 livestock and humans. 
B. L.M.R.A. Reports, 16, 193 , 1937. 

oooooOOOOOOooooo 

-. -

• 


