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FIRST ANNUAL REPORT: DECEMBER 1983

UNIVERSITY OF JOS/JAPANESE INTERNATIONAL CO-OPERATION AGENCY
T "RESEARCH _PROJECT

1. The Master Plan for this project was approved and the Record of
Discussion signed in June 1982, Members of The Japanese Team arrived
in October 1982, _ _

Foilowing theravrivél of the nembers of The‘Team, the'Co—ordinatihg
- Committee was formed under the Chairmanship of The Dean,. Faculty of

‘Medical Sciences. - ‘The function of this Body was to define the various
research groups and co-ordinate their activities from time to time.

2. From the period Jaruarvy 1983 to Octobepr 1983, the various research
groups planned their projects and. in’a number of cases conducted
pilot activities. 'The Research groups broke themselves up into a

nuaber of sub-groups concerned with specific projects. With the
arrival of equipment in September 1983 most of the groups were able
to commence work in their various projects and the enclosed reports
represent a summary of their activities in the last three months.

3. Thege activities reflect the Faculty objectives - that the Faculty
will organise means of studying thé health needs of the population
and of providing practical solutions to them.. In organising to
achieve these objectives a wider participation than the Faculty has
been involved. The following Departments have been actively involved
Ain the research projects undér this scheme and the attached reports
emanate directly from them: o - .

a) Department of Community Heéalth
b) Department of Microbiology

¢) Department of Chemical Pathology
d) Department of Paediatries

e} Department of Biochemistry

). Department of Zoology

g) Department of Chemistry

h} Department of Geology and Mining
i) JICA Project Tean :

1t is envisaged that at a later stage other Departments such as Medicine,
Pathology, Social Sciences et¢, miay become involyed in'the'Project.

e :9\’“‘1{0"‘;4
A. Ikene
January 1984
cc: Vice Chancellor

ACI/eitn
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UNIVERSITY OF JOS/JICA RESEARCH PROJECT, ON DISTRIBUTION oF ENVIRONMENTAL TRACE
ELEMENTS IN-PLATEAU STATE AND ITS IMPACT, ON THE HEALTH OF LOCAL YINHABITANTS -

1 I NTPODUC‘TION

This study ‘Is. made up oﬁ -

1.1 Trace element analysis in surface watcr in Plateau State by Potentxo«
metric and voltametric methods : : :

1,2 Trace element distribution in bed rock Iatrxté and’ stream sedlments
of. the Jos Plateau, and its env1ronmenta1 51gn1ficahce

1.3 An ana1y31s of the trace clement compoaltion of varlous categories
of natural and artificial water bodies in the’ Jos Plateau and the
. bicaccumulation of the elemcnts in some aquatic organlsms in relation
- to water sources and pining actLV1t1es

1,4 Plasma and tissue levels of important’ tra¢d elements and the metallo
carrier-proteins among the inhabitants of the mining dlstrlct of
Plaleau State

1.5 The evaluatlon of the trace eIement leVGIS of 01ty water supplies
for the Jos nntropolls and thelr metabolic/health sighxficanCe-

In the 1982/83 academic session, somc work had commenced on- Suhh?roject 2&3
whereas. :Sub-project % .is, just about taking of f with preliminary sampling and
analysis, Sub-project 4 is de51qned to take ‘substahtial bearing from preli-
minary results arising from the other parts of this study. '

2 AC‘I‘IVI‘I‘IES OF THE GROUPS

2.1 Sub~Pr oject 1 Trace element analysis in surface water in Plateau State
by POtEﬂthMLtrlc and Voltamé%rlc ‘methods

——— e e

Mrs E Akueshi  Department of Chemistry
. Mr C.F Oduo%a Department of Chemistry
Dr A Russer Department of Chemlstry

In respect of this project, work is cchentrafing on standar-
dization of methods for analysis of water from the various
.. studies mentioned on ?rogects 2 & 3, using Iron Select1Ve
Electrodes. N g



’For tho calibratxon of bromine selecthe electrode, (OP—Br

* No' 802 .from 7MD radelkis. BUDAPEST), bromide ‘standard solu-

‘tlons- rafiging from 107 1 to 1074 were prcpared. Potassium
bromide (Analytical grade from MERCK) diéfed betueén 100°C and

1159 iﬁ "the ‘oven was used in preparing the standard
. solutlons. .8alt bridge was prepared u51ng ammonium nitmte

'_and agnr pgwder. :

iUsing e exnanded scale pH_ mater (Model 290 Mk 2 pH Moter

" frbm PYE UNICAMY ‘3r the aigjtal pH-meter (PW 9409 digital pi

.weter, Philips from PYE UHICAM) and the calomel reference

electrode, {EIL No 1370710) the. bromine selective electrode
will be. calibrated and in about ten’ days time the water

ﬁ-sanpléa cellected w111 be abalysed.

'Paralell to thase 1ntetference effect between By anions and
- other anidns preSent in solutions will he 1nvestigated in
roxder to compute the true acL1VLty of Br~ anions iri samples.

2.2 Sub ject 2 - Trace element dlotr1butaon in bed rock latrlte and

stream sediments ‘of the Jos Platedu, and its eénviron-
mental sxgnlflcance :

2.2.1 Investigators

22202

Dr A £ O Dgezi Department of Geblogy and Mining
Dr M Alam . Department of Geology and Mining

_Mrs M E Adlku—Brown Department of Geology and Mining

This pro;ect is almed at examlning the effects of mining and
mineral processing on the distribution of certain environ-
mental sensitive trace elements, such as lead, arsenic and
MoECuUry,y examlninq the distribution of economlcally important
elements for their mining potential and environmental impact,”
the effects oF weathering and sedimentation on the different
elements, and a source of geochemical baseline information
for mining, industrialisation and determination of sites for
dams, urban water supply and irrigation.

Preliminary results

More than 250 sediments and rock samples have been collected,
Most of them are-from around Jos city, especially from Gurum
River, Delimi River, ponds and lakes from Rayfield area.

The. rest of the, samples are acattered over the State (sece Map
and localltles).

Almost 150 of these samples have been anainCd from sedimen—
tological point of view. Silt and clay fractions of each of
these samples have been separated and are rcady waiting
chemical analyses,
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Chemical analysis of the sediments and hard rock &mipl_es are
being delayed because of lack of chemlcals, platinum and teflon

‘ beaker ware, as well as lack of centrifuge and rock crushing
. equipment, Study of the fine-grained sediments, especially

thelr hydrodynamic behaviour and their rates of absorbing and

- releasing chemicals into the water mass and the biota is also

being delayed due to lack of necessary equlpment.

Since the begmning of the yeéar, a sysl:ematic water, 5ed1ments
and rock samplinq has been carried out with other 200109y Group
handling Project 3, Water collested from these trips are being
analyzed using the Department of Geology and Mining Atomic
Absorbtion Unit. So far water, sediments and rock samples

have been collected from Jos International Brewery Lake, Rayfield
Sailing Clubts Lake, Shendam, Jing River, Helpang, Shendam Dam,
Pan-Dam, Dep River, Bukuru Water Supply Lake, Mine Lakes and
rivers between Bukuru and Pankshin Panyam Fish Farm ponds and
Pankshin Uater reservoxr. _ :

A mumber of elements for which AAS'Lamps_are aﬁqilhﬁlé'are being
analysed at this moment.. More standards and lamps for AAS not
available for other elements would facilitate the investigoation,

In some caséé; it may be necessary to concentrate the water
because the concentration levels of certain elements may be too
lomt to be detected by the AAS,

Constraints

———— e - e

This group is enc¢ountering difficulties in carryiﬁg'out chemical
analysis of the sediments and bed rock samples. The following
alternative materlals for dlgestlon of the samples are needed -

A (1) Hydrofluorlc Acid - 4 litres

(2} Teflon Vessels - Hydrofluoric Acid resistance - 30 ml capacity

OR

PN

B (1) Sodium Carbonate - 2 kg
{2) PWickel Crucible - 3m c3pac1ty

OR

-

C . (1} Sodium Peroxide - 2 kg

- (2} Nickel Crucible ~ 30 ml capacity

D {1} Lithium Tetraborﬁte
- {2) Platinum Crucible (95% platinum coated with 5% q01d>°

__4__
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C 2.3.1

: categories of natural and artificial water bbdles in the

- Jos Platean and ‘the bioaccunmilation of the elements in

. Bome aquatic organisms in reIation to water sources and
- mining actlvities.

'Investigjtors

. Prof Chiweylte Ejike ,Departnent of Zoology

‘Dr D T Anadu_ . Department of .Zoology

MrI J Chidobem . Department’ of Zoology
Mr E C Kemdirim (MPhll/PhD candidate) Department of 200109y

Investxgatlons,on tha general_biological aspects of this work
commenced during 1983, - Three categories.of waters have been
examined for thelr levels of lead, 2inc, cadmitim and copper and
the associated distribution of planktens, macro—invertebrates
and f: .h.- These water Lypes are -

&} The H111 Streqm {the Deliml) which developes 1ntQ a. th1rd
other stream that courscs through the city of Jos.

(2) The Reservoar for city: water supply ar151ng from damming of
the Shen River.

(3). Ponds in artificial fish farm at Panyam,

Prellmlnagx‘results

QTho 1nve5tigations show fairly hlgh levals of Pb, Zn, Cd ‘and Cu

_in waler -sedivents; plankténs and macro—invertebrates. During the
Clatter part of the year 1983 and since the beginning of 1984 the
_scope of  this Sub-Project has been ekpanded and sampling locations/

sites ChOSen- Parallel arcas representing mining(M) & non-mining(n}

areas have beon chosen._ “Pwenty such sites:which céme under three broad zones
- of (a) Jos area, (b) Highlands outside Jos, and (c)} Lowlands, have

been delimited (see fig I and Table i, show1ng the Map of the
general area of study and sampling locations and .sites).

 Systematic collection of samples has commenced and so far water

sediments, plankton, fish .food organisms, eg asquatic insect lavae
and other macrc-inVcrtebrates including some’ fish where possible

have been taken from the following sites which can bo identified

from the figure and table refered to above -

(1) 0ld Mine Lake from which the local Brewery takes its water.

(2) 0ld Mine Lake being used for recreational activities by a
; Sailing Club, . , )

{3} The Shen River reservolr.
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(4) Old Hlne Lake used for clity water supply for Bukuru. -

(5) Down stream rivers, draininq from old mine lakes and used
for irrigation of vegetable . farms at Bisichi and Kassa
respectively. . :

{6) Kassa Dam,

(7} Panyam Roservoir for clty water supply on the RiVer-nim
(Bi' Pankshin Water Supply Dam, S .

{9) River Jing at Zong. |

(10) The Clty Water. Supply Reservoir under constructlon at the
city of Shendam and on river Shamanka. ‘

(11} Pan Pam Lake.
(12} Dep River,

{13) City Water supply, hkwanga. 7 -
(1¢)'5953b_R1ver, southern cdge of the Plateau,

Twenty-five batches of samples representing surface water, sediment,
planktons and macro-invertebrates have been collected. Water
samples are being analysed using the JICA Atomic Absorbtion”
Spectrophotometer: for trace elements, In addition, the biological
samples, namely plankton, macro-invertebrates and fish are being
pre~treated for evaluation of distribution of trace elements.

ks anticipated, a good range of variations is noted in relation to
concentration of the trace elements as well as in. other water quality
characteristics, but analysis of data is not yet in a stage to

allow for correlative géneralizations.

Constraints and Projections

The work has generally no major constraint éxéepf for thé availa-
bility of the urgently required reagents as ¢ontained in our request
to the Team Leader, Japanese Mission, Dr H Takahashi, The original

protocol has been slightly modified to'crg‘tg a separote dirension

to be covered in Sub—project Se
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.4 Sub—Prqjgpt 4 - Plasma’ tigsue leles ‘OF important trace elemcnts and the

" metal}lo’ carriéer-proteins among the inhabitants of the
minlng dlstrict of Plateau State :

8.4.1 Investiggto:s_

Dr v P Isichel Dept of Clinical. Chemical Pathology
D¥ S C Das Dept of Clinlcal Chem1ca1 Pathology

' The,;pséa:ch plans as. outlined in the paper prQSQnted by the
.. Departmént: to the Coénvener for the Trace Element Project,
‘.-Prof Chlweylte EJ1ke on' 8 November 1983 remains unaltered.

: The 113* of tha reagen&s and other laboxatory equipment needed
for the investlgatlon has been submitted to Dr H Takahashi and
_are belng expected. . ‘

Sample collection is in progress and would be prncessed periow
‘-dxcally in. batches.'

During the last vacatlon when M Noda Was 91VLng the senior staff
members of the Trace Eleément Group some instniction on how to use
the atomic: absorbt;on spcctrophotometer our most senior technolo-
gists were away from the Department. Mr Noda returned to Japan in
December but “our’ technologists are now back and would learn what
-thLy mlSSGd from their colleagues, .

_‘2;4.2 Prelimlnaqx_results

The collectxon of samples have now comhenced and. the baseline
picture in apparently notrmal people in Plateau State is boing
determined, - Thereafter, we hope to chrry out an assessment of the
trace element patterp among the mlning population in Plateau State,
In addition, blood and- tissue sampies ‘would be collected Ffrom '
wvarioys population gqréxips of. 1nberest after the asﬁessmcnt of the
~data collécted from other teags 1n the‘?race Blement Group from:
the Faculty of MNatural Sciences and the Department of Biocheinistry.
. An assessment of the plasma and tissue trace element levels among
. somé patients with certain clinical cond1tions, eg lver cirrhosis,
hepatomegaly and cardiomegaly, etc would then be conducted in the
f1nal stages of the study.

24,3 Pngx;Qtlon

‘ :As ment;oned in the project plan whidh'was’ submltted last year,
we intend to compare the trace ‘element levels derived from the
- above population groups with the pattern in the low-lying non-mining
district of some sultable area in the southern part of the country.
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2.5 Sub Project $ - The- evaluation of the trace element levels of city water

2.%.2

2.5.3

. supplies for the Jos mctropolis and their metabolic/bealth
' 31gn1f1cance. : .

Investlgﬁtors o . C ¢}

—— W -

Dr X K Sen . _Dcpartment of Biochemistry
Pr G A Ubom Departméﬁt of Biochemistry

This report represents the prellmlnary work and data obtained by
the Biochemistry Department, Faculty of Medical Sciences, as part
of its participation in the JICA project for: the Year énding

' December 1983, All the data were obtained using the atomic
" absorbtien spectrometer which was successfully installed and

tcsted around Movember 1983,

Preliminary results

Other than the test runs which vere. necessary to ascertain the
reliability of the M3, water samples from several sources -
rivers, treatment reserv01rs, pipe-borne: and wells - have been
analyzed for health-related cations content. These have included
Sn, Mg, Ca; Pb, Mn, Cu, Na, K, Zn, Fe and Cd. ‘There anpcars to be
some disparity in the levels of these metals in treated tap water
and that of well water, The levels in these water samples are to
be compared with acceptable internaticnal levels to verify the
suitability of thesc waters for drinking. " Previous water analysis
studies have implicated some of these cations as being responsible
for some of the discases arising from pollutants and deficiencies
of the elements. The results are tod preliminary to permit such
association. ST o

Crops and vegetables have been coliected frOm‘qardehs irrigated

‘with {ndustrial and mining wastes. The wastes from these mining

and industrial areas are being asnalyzed. The crops and vegetables
from these gardens have been digested and are to be analyzed in
order to establish if the heavy metal pollutants found in the indus-
trial and mining effluents are incorporated .into:the vegetables.
Analysis on the crops and vegetables harvested from farms irrigated
with the industrial and tin-mining effluents are at present not
coimploté,

Projection

These preliminary studics have provided data that will guide us in
designing and achieving our goals of {{) determining the concentrations
of health-related inorganic {cations) constituents of drinking water,
food, soils and plants in Jos (Plateau) area, {(i1) gencrating a water
quality map for the Jos metropolis under studies and (iii) establishing
the effects of the detected cationic levels on animals., The monitoring
of the levels of pollutants found in the industrial and mining effluents,
as they are transferred to man is a necessary corollary of this inves-
tigation and will be pursued in Sub-Project 4. Titration techniques

are being worked out for the determination of Hg, As and I. This has
become necessary because the AAS which is the major equipment for the
"trace" elements assay is not present_x set-up for their determlnation.
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UNTVERSITY OF JOS/JICA TRACE ELEMENT STUDIES CHOICE OF

{able SAMPLING LOCATIONS AND SITES.
LOCATION AREA . ROCKTYPE MINING ACTIVITY | ASSOCs RIVER/STR.
o - L
Jos 1 GOJ1) BASE BIOTITE M KARAML
GRUM GRANITE L DELIME
t@ RSFIN JAKL SHEN R,
) SHEN
A : RAYFIZLD, B
: fMranGo rOAD | BIOTITE N RAFIN BAWVA
& |- MIANGO AREA | GRANITE . HGELL, RIVER
(’7 Jos 2 HELPANG AREA| mAsaLy
PAHYAM BLSALT N S
. OLDER - : - :
Jos 3 BARKIN « ‘ : L
GANGERE | QRANI_T_B | M KASSA R.
DOGON GARBA | OLOER = : L
— - . GRANITE N - QUREE R,
o |PANKINSHIN 1 SYENITE . COYKES
B) g _ SYENLTE ~DYKES
O JpAnKInsHIN 2} MIGMATITE _ OLD MINING
B! ' LOCATTON
MIGWATITE _ } N
' MIGMATITE '
AKHANGA 1 |AKMANGA- , ) :
(WAMBA) GHEISSES M Ay
ABU
GuDI v N 1 ouor
AKHANGA 2 |nasAsrawa YOUNGER uz) | HADE TRIB
EGON GRANITES H(7) MAGAM/, TRIB
NASARAVIA - |oDEGI BIOTITE M OKONA
: MADA
. {7) N ‘
LAFIA £ 2ARA SHALES
C @ SANDSTOMSES ot
% PANLAM GHEISSES . N DEEP RIVER  ~
£} [SHANDAM WASE SEDIMENT _
S SAND3TONES H WASH RIVER
BSHALES _ :
LEAD, PBS , ZINC . _
SHANDAM - N




URIVERSITY OF JOS/JICA RESEARCH Pn04521

REPDRT FOR 1“83 o} ?ﬂTMIC GOITRh STUDIFS

. The overall obgectlvcs oF JICA- UNIJOS Research Project on Endemic
Goltre are as follows!i- :

1. To study the prevalence and péorraph1cal d;qtrlbutlon of enderic
Umtre in Plateau State, . : .

2. . To study the possible etlologlcal factbrs of endenic p01tre in tb"
. area., : )

T

3. To study Lhe prevalence of such conditions as deal mutism, endonic
o cretinis, hypothyr01dlsm ete, thch ﬂrc knoun to be asscciai:C wizh
endeniic {oitre prevalerce, o :

4, To study the cheMico-pabhological, histopathological, immunologicat
and clinical profile of cndemié goitre cases in the area,

The above objectives are aimed to be achieved by a multi-discinlincry
study phased out over a period of rive years, The follow1ng workers or:
cuprrently involved in the studyi- o :

hepartment of Cmnn&hftg Health Dept. of Chemical'Path@loPy
1. Dr. 1.C. Tiwari | 1. Dr. U.P, Isichei
2. Ms,. G. Onyejuruwa 2. Dy, S.C. Das

2, NMp, Mba Okoronkwod

Phase 1 of Lhe Stﬁgiy

A WHO seminar on Eidemic Goitre* has suggested "A prevalence of 5
percent and above of énlargment of thyroid in pre-adolescent age grOun" as
the crlterlon for cndemicity of endemic poitre.

Phase 1 of the present study therefore envxsages goitre survey among
secondary school childrén of Plateau State, A total of 6000 boys and Plrl
of adolescent and pre-adolescent ape group will be examined for the putrpose
using the follow1np WHO criteria for goitre enlargement:-

Grade of_gpyroid S;gg Description of the pland
0a . - . . MNormal thyroid gland
ob . . .- GCland distinctly enlarged on palpation but

not usually visible when head extended,

Cland enlarged on palpation, usually visible
wvhean head throwm back and neck extende:” vi'i.

e e

*Perez, ¢. et al, Bulletin of yorid Health Organquflon, e, 207, A5G
iold/'\
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. ~Goitre visible with head in normal positien,

palpation not necassary to estqbllsh
enlargement.
. Goitre grossly visible at a'diéfancé._r

The survey.was started in the month of December 1983 in the Secondary
Schools of Dassa Local Government Area,

The following is the analysis of data of poitre surVey carrzed out

in

the school children of Zagun and Binchi Secondary Schools cov»rlng students

of [onn tto5H -

Ape and Sex-wise Prevalence of Endemic Goitpe -

Table 1:
Among Secondary School Children
bate Female
Ape Examined ‘fith ‘ oy .
e % Examined. Uith o
{Years) Goitre Goitre - 1
Below 16 43 6 13.9 9 4 21.1
16 _and Above 180 28 15,5 53 13 62,2
Total 2213 34 15.2 '.?2' 37 51,4
Table 2: .Sex-wlse Prevalence of Different Grades of
-.ndemic 001tru re Amonyr Sccondary uchool
Chliurcn
Male Female Both: Sex
No. %, o % Ho. 4
O0a (Normal} 189 84.8 35 46.7 224 75.9
0b (Enlarged on ' : )
palpation) 32 14,3 29 40,2 61 20.6
t (Enlarged ’ - - _
Visible) .2 - 0.9 8 11.1 10 3.5
Total 223 100 72 100 205 100
l. L] '/3
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‘Table 3: e Prevalence of fndémic COLtre According Lo uource
I wof HaLer Supoly

———

With

!.Sourc?_of‘watéf_' Children Exaﬁlned Golire i/
Well - 199 43 21,1
Steeam 96 B3 29.1

ObserVatlons - From the data andlysls the fbllowlng observations can be
: pade, "although ‘the data.is not suffi¢ient to make any
conclus1ons at this stapée -

1. Of 295 Sec¢ondary School Children cxamined 1 (20.6%) had
grade 0b and 10 (3.5%) had grade 1 culargewent of Lhyroid
‘piving a total prevalence rate of 24,19

2. Amongst male childrén the prevalence of endemic poitre was

- 15.2 as compared Lo 51.3% in female children a difference of
more than 3 times. However grade onc enlargement uas more
than 10 times hlPhLP in female children than male children.

1. Prevalence ol endemic goitre was §7.0% in children. below
16 years age as compared to 25.7% in children 16 years and
above. VYhile amony male children différence in prevalerce
between two groups was marginal (13.9% against 15.5% respec-
tively) the difrerence in female children was three tires i.e.
21.1% in female children below 16 years as apainst 62.3% in
[cmale children 16 years and above.

4, Children consuming slyream watey has highcr provalencg of
cndemic goilre as compared to children consuming well wakep
for drinking. {29. 15} against 21.1% respectively).

Plan of Action during 1984:

1. The gditre survey, amongst school_children is expécied to be cohplct-d
by May/June 1984, Based on the survey results it would be possiil.
to identify geographical areas which are endemic for poitre,

2, Survey for endemic goitre and other clinical conditions viz. deaf
mutism, endemic cretinism etc, associated with endemic goitre w111

be carried out in the general population where poitre endemicity i
established by school survey.

;--o/’i
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The .poitre survey among general population wllizbe_started in July 1694
and will continue during 198471985 depending on the size of geographical and
population distribution of endemic foitre as deteriined by school s:rvéy'é;t&.

‘3. Mong with goitre survey of general population studies on iodine and
other trace elements. content of water supply, food and soil is plan-
ned to be carried out in collaboration wlth JICA research group on
trace eolements, .

4. The departmenté of" Chemical PathOlogy and other disciplines are
expected to join the geoitre study in their reéspective. fields ornce
the populalion survey is started.

List ol equ1pmean.

This has alreqdy been submitted by the Departments of CUUHUHlLy
Hlealth and Chemical Patholopry to JICA for their action,
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DEPARTMENT OF MEDICAL MYCROBIOLOGY

FACULTY OF MEDICAL. SCIENCES

UHIVER ITY OF JOS

FIRST ANNUAL PROGRESS RFPORT OF THE JICA/UHIVFRSITY oF JOS

RESEAHLH‘COLLABORATIVE -PROJECT ON DIAHPHOFAL DISEASES  IH

" ' CHILDRGN UNDER & <

YEARS IN JOS PLATEAU STATE, NIGERIA:

~ UNIVERSITY OF JOS/JICA}NBDICAL HICROBIOLOGY/CCNVUNIlY

PFDICINE/PALDIAFRICS GROUP PROJECT - 1983 -

Llst of Part1c1pants/InVestagators
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R.A.C. Shonekan

Dr. W, Xozak
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"~ br., I.C., Tiwari
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Prof. I. Swiatkowska

- jDﬁ; 2. Lazowski

Takahashi

Mr.H . sSaida
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Miss Agatha Ani
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Research:

Med. Microbiology
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Seconded full-tirme
to JICA/UMIJOS
Medical Microbiology
collaborative

Research Laboratory.
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PREPARATORY STUDIES FOR STANDARDISATION
AND_COLLECTTON OF DASIC STATISTICAL DATA

While awaitzng the arrival of the bulk of JICA Equipments and Reagents
consigned from JAPAN, preparatory studies were carried dut from March =
June 1983 on samples collected from all diarrhoeic patlents at the Jos
University Teaching Hospital. Attention was concentrated on narrowing
discrepancies observed. in the diagnostic results of Same sample by
reviewing and standardising the methods of sampling, treatment of
materials, teating ths agtivity end potency of Sera as well as Refepence
Strains of Cultures. As a result a working protocol was drawn up which
has since become valuable for the surveilance carried out on JUTH Clinical
samples from August - December 1983, and thereafter on the on-going
Research Project.

Following on the final presentation to the Unlver31ty by H E the Japanese
Ambassador in Nigeria of the J,I.C.A. Eguipment in Octobepr 1983, the '
modern Research Laboratory was taken over completely and fitted with newly
arrived equipment for the JICA/UNIJOS Medical MlCPOblology Research Team
to commence work promptly on Infantile Diarrhoeal Disease .project. The
protocoal drawn up by the Comuittee after several consultative neet1nos
formed the basis for the investlgat1ons.

The first phase of Year I of the Research Project c0mmenced in October.
1983 with planned investigation on ten samples collected daily from the
children with Clinical Diarrhoea from the Paediatric Ward of J.U.T.H.
After the first month the multi- disciplinary investigation - involving
the Departments of Medical Mlcroblology, Paediatrics, Communlty Health
and J.I.C.A, Team - suffered initial set back with drastic reduction in
patients' population which led to small numbers and irrepgular flow of
samples. Plans have now beén concluded to augment samples from the
Paediatrics Ward of the Plateau Hospital from February 1st, 1984, to be
supplemented later from the S.I.M. Jankwano Hospital at Jos and the VO
S.U.M. HOSpltal

OTHER ACTIVITIES: Results

Recruitment of two personnel are on hand to meet our ¢rucial needs, naﬁély:

i} A "Collector® from the Dept. of Community Med1c1ne who would also
ensure adeguate cOmpletLOn of data, fonns.

ii) A Lab, Technologist qualified in Parasitology to handle efficaciously,

the investigations on Diarrhoea Stools and Blood for concomittant
Malaria infections. .

ll‘l/3
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The results of". the 31ng1e stool Spec1mens collected from each of the

ch}ldrcn have been collated and are attached as Appendlces as follows:~

N Appendix I 'Bacterloloplcal data fPOm Infantlle Dlarrhoeal Cases

3-3 -

41

4.2

4.3

from October - December 1983

Appendix IX Par351tological 1nVestigations from Diarrhoeal Cases of

Children 5 ~ years and under treated at JUTH from August -
DeCember 1083.
Appendix IIT Epidemiological Data on 88 cases of Diarrhoea in éﬁildren
' 5 ~ years and under examined between October - December
1983,

The data'gathered from this pilet study'- characterisation of causative

‘agents & their prevalence ete - will serve as a basis by which the resultls

of projrcted activities may be subsequently judged - especially of any
changes; in meeting the useful poal of documenting the prevalence of
faecally transmitted microbiological agents and parasites; in assessing
activities designed to improve sanitation and 1nten31fy health education;

© to provide interim as well as long - term drug prophylaxis directed

agalnst the 1nfect1ve agents.,

PROGRAMME FOR 1984

For the remaining period of the year I Research project, i.e. January to
Septenber 1984 - sampling would be inciréeased to about 20 daily and
extended to VOM S.U.M, Hospital., Closer relations will bé maintained
between the three departmental groups Mlcroblology/Paedlatrlclepldem101ogy
s0 that results could be integrated, The investigation into the Balapinl
aspect of Infantile Diarrhoeal Diseases will be introduced and the {yping
of the actological agents would be more detailed.
Year II Programme will take on tha Viral Aspects investigation. into

the Diarrhoeal Diseases of children. The draft protocol (Appendix 1V)

has been prepared and a list of the equipment and reagents reéquired have
been forwarded to the Team Leader of JICA, Dr, Takahashi. A Lab. Technclo-
gist {Virology) has been interviewed and processing of his appointnent
being pursued. SubJect to arrival of the equipment and reagents, the
inclusion of Viral investipgations should commence by May 1984,

In'September'1983 - the combined results of the year I project will be
studied aiid a joint review of the progress made so that account will te

taken of experience gained to introduce appropriate modifications fo the
plans for Year 11 programme,
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4.4 Details of the pilot project as planned for the under ~ five ¢hildren
on _hospital -~ based comuunitic¢s in two contrasting areas - Highlarg;
Urban/Rural, and Lowland: Rural/Urban - will be worked out after item
No. 3 above has been implemented. : S L

R.A.0. Shonekan,
Principal Investigator,
Medical Microbiology.
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JICA PROJECT:. DIARRHOEA IN CHILDREN PRELIMINARY REFORY - |
BACTFRIDLOGICAL DATA BACiFﬂIOLOGY TEAH - DR. . O?AK '

puring the period October --December 1983 88 siﬂﬁle stool samplps of childror

below 5 years of age sufferlng from diarrhoea, vere collected and bacterio-
logically examined, . From these samples, 75/85% viere obtained from childrer's
Health Cilnlc, and OPD, JUTH, and the. remalnlng 13’150 of samples were provided
by Paedlatrlc Ward of the same hospital :

Collection of specimens and laboratory dlagnosis were carrled out as do g
in an earlier submltted protocel.

From spe01mens examlned just about !1% YIEldOd Fscherlchxa, Sqlmonclla ar:d
Shlgella stralns, whlch are uell documented as causative agents of dlarrhoeq.
In 4 cases, various bacterlal strains were 1solated, which in some conditice
can be réspon31b1e for that disease. . :

The quallty of the number of speCLmens examined cannot permit. a definits
¢onclusion, yet on-the prevalence of bacterlal diarrho&a nor. the frequency of

a partlcular causatlve agents of this dxsease A0 chlldren. Curtailent of
specimens arose at’ JUTE from recent 1ntroduct10n of fees paid by patients.
However, the worklng team secured co—operatlon in thls respect for. ddﬁ‘ul@r?l
samples from paedlatrlc cllnlcs.f ‘These should result: in increase in ooy o
available spec1mens for 1nvest1gat10n.

— 19—



APPEMDIX TI

JICA PROJECT: DIARRHOEA It CHILDREN UNDER & YEARS
PAPASITOLOGICAL DhiA/PRFLINIthY REPORT OCiOBER - DECF”BFR
1983 = R.N.0. SIONERAN -

A total of 49 samples { - 55 ) only were aVaxlable from -
Oc¢tober = December 1983 for Parasitological study as ¢ompared vith uﬂ
specimens which were employed for Bactericlegical: and Clinfco -~ -
Epidemiological study reported above. The disparity in nwubers re°u‘ ot
from failure to obtain stools in 39 chlldren.

Of the 49 dlarrhoelc samples examined the analysis of the samples age
grouping showed that 57% were 1t - 6 months old, 30% were among 7 -~ 11
rmonths old, while 13.0% wWere those of 1 = 3 years. ‘Result of the ‘examina-
tion showed only two positive cases of the protozoan EnLﬂmoeba coli.
representing 4% prevalence. T

Commentst Althought the sample number is too. small for analysis, the
reagre recovery of intestinal par351tes from the 49 samples subn1ttcd
raised questions of possible faulty presentatlon of stool, or inacﬂouacy
of the stipulated routine techniques viz. récovery of ova and cysts by ‘
concentration metheds. This has becomeé manlfestly'obvlous when '
compared with the results hereunder of the base-line data whose recult%
for the corresponding period showed among thé under-five year a 14%°
“overall prevalence of intestinal parasitism,

Harboured in descending order of prevalence were!-

Ascaris lumbricoides, Hookworm, T-.enia spp, H. nana,
Trichuris trichuria and Strongyloides stercoralis

anong the Helmlnths, while among the Protozoans, they

were in similar order T. horinis, Giardia lamblia and E. coli.




APPENDIX 1TA

PARASITOLOGICAL FINDINGS ~ CHILDREN UNDER FIVE TREATED AT OPD
& CHILD HFALTH CLINIC JUTH AUGUST - DECEMBER 1983:
DASE - LINE DATA STUDY - R.A.O. SHOREKAH |

Thla study Was cOnducted £rom Aupust - Décember 1983 to .
obtain base ~ 1liné data on paraﬁitolo ical actloluzical ﬂFGHLS.

"~ The total number of single stood specimens éxaminéd was 327

from children undér five - with diarrhgea and/or abdominal.
disturbances - who had attended the 0.P.D. and Children's

Clini¢ of the Jos Unlver31ty Téa(hlnF Hospltal The overall
prevalence rate was 26% (85) while the ‘distribution accordlny to
sex of the positive samples was 56% For Boys and 44% for Girls.

' The. sequence of helmznthlc prevalence was Ascarls 1umbr1c01des,
 Hookworms, Hymenolepis nana and 3. mansoni, Trlchurls trlchurla,

Taenia spp and Stron_yIOIdes StePLOPall).

The four. protozoan species detected showed the prevalence rate.
in sequence with Trichomonas hominis, Entamocba hlSLOlythd,
Giaprdia 1ntest1nalls and FnLanoeba coll.

. The picture of the earliest detection of infections with
intestinal parasitiam recorded were:-

1 -2 monih'old: Trichomonas hominis and Giardia lgmblia:
3 - 5 month 0ld: Ascaris lumbricoides.

6 -11 month'old: Hookworm,

1 - 3 year old:'.ﬁ. nana & 5. mansoni + above
FVLdenCe of multlple 1nfect10ns was noted on EIEht of the
children,
The abbﬁe are-fufnished'mErely as progress report bui’ the base -

line data will form eventually useful controls fopr the rest
of year I pilot study of the project when completed.



* APPENDIX IIX

JICA-UNYJOS RESEARCH PROJECT ON DIARRHORAS IN
CHILDREN UNDER FIVE ' '

CLINICO-EPIDEMIOLOGICAL DATA

The study on diarrhoeal dzseases in Children under flve uas stor: =2
in October, 1983, In all 104 cases of diarrhoeas attending the ..o,
€hild Health Clinic and Paediatric ward were studied. Of these, E,Quﬂco
were rejected as they did not fall in the study group, :

The fbllowlng tables show the c11n1Ca1 and soc10 econon‘c,
environmental chavacterlstlcs of the cases studied. It is rot CDideFlL e
gical data as neither the population nor the data from control& {for
case- control ‘'study} are available, :

Table 1: Age and Sex-wise DlStPlbUthn of Children
oufferlng from Diarrhoea

Male {(n=62) Female (n = 40) Both Sex{n=102)

A
ge No. - % No. % . Ho. - 4
Below 7 months 36 58,06 26 65.00 62 60,78
7 « 12 months 8 2903 9 22,5 21 2647
2 - 3 years 8 12,90 5 125 13 12.75
Table 2 Environmental Sanitation in the Familles of
Children Sunferlnp Irom Diarrhoea
Water Supply Tap Well Not Recorded
(n = 102} No. 8 No. 9 o, 11
% 80,39 %  8.82 5 10,78
Toilet Facility Available Not available Mot recordeéd
(n = 102) No. 76 No. 15 . o, 11
% 75.51 % 14,71 4 10.78
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Table 3 . Literacy Status of Mother
Literacy Mo, ln = 1020 4
Tiliterate . 50 49,0
Prinary School 2% 255
Secondary & above 16 - 15,7
Not recorded - . 10 9,80
" Total ' : 102 100
Fable 4  Method of Feeding of Children under Examination
Feeding Method Ro. (n = 102) %
Breast alone 37 36,27
Breast & Bottle - 59 % 51,00
Solids . 3 T 2,94
. Not r@coiﬂed ' - 12 11.76
103

EOne child was also on solids, so he has been double
counted raising the total to 103

Table 5 History of other cases of Diarrhoea in the family
Other Cases of Diapfhoes - Mo. (n= 102} %
Yes o : - 14 13,173
Ho : 60 9.82
ot recorded 28 B 27.45
Total 102
".../3
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Table 6 Consistency of Stool i n biarrhoeal Cases
Consistency ‘ Ho. (n = 102} %
Soft 13 o205
Vatery | 85 8333
~ Not recorded 4 ' 3.92

¥50 Cases had mucus while 8 cases had blood in the stool,

Table 7 Associated Symptoms in the Diarrhoeal Cases
Symptoms C 0 Ne. {n = 102) %

- Yomiting 44 a 43.14

Abdominal Pain 28 e RS

Fever _ 40 39.22

No other symptom 25 24.51"

Some children had more than one symptoms,

Table 8 Treatiment Received by the Child before coming to
' The Hospital ' '

Treatment Ho. (n = 102} - % -
fio Treatment 9 _ 8.82
Home/Native 16 15,69
Modern Medicine a1 36.27
Not recorded 40 S 39,22

102

| 0.6!/4



0bservations.~-a‘?

Based on the abOve data {Table 1 - 8) the ﬁollowlnp observatLan
are made. .

1} Slxty pereent of the children examined for diarrhoea were belod
1. months age. This was not due to hlgher incidénce of dlarzhv 2
_1n this group but bécause majdrity of: children. ‘examined wero -
from child Health Cllnlc where mostly young chlldren are brounht
by the mothers."

‘ 2}1Elghty percent of the ﬁmnllles had tap ﬁater supply and 75.5%
had toilet fBCllitleS. ‘Most of the children eXamlned Mere fr m
Jos metropolis where water supply and t011et facilities are
ava11ab1e to the households, :

3) Almost half {49%) of the mothers were 1111terate while another

' one quarter were’ educated up to primary school onply. Low literacy
among mothers is known Lo be associated wlth poor child rearing
practlces leadlng to hlpher morbldltles aﬂong chllqren.

T 4) Yore than flfty ‘percent women were pvact1c1ng bottle and bresst
‘' feeding both. But when this data is contrasted with: the fact
* that about 60% of the children examined wére & months and below,
it is clear that ‘a large proportion of children are put on bottle
-feeding quite early. This may have implications in terms . of
dlarrhOeal dlseases. :

5. In abOut 14% of cases history of another case of dlarrhoea in the
family vias present. It would therefore worthwhlle to screen otper
members of the famlly for carpier status, sub-clinical and nild

" cases. Theé solirce of infection may also be possible to detect on

- sereening of human cases, animals and environment of the case

- thus, compllng the ep:demlologiCal plcture of dlﬂrrhoea among
'chlldren. . , R

6, In maJorlty (e3. 3%) cases chlldren had watery stools A larpe
'-_numbér of cases {about 60%) had nucus. in their stool.

7. ‘While one quarter of the. cases dld not have any other symptom,
N vomltlng, abdominal pazn and fever Were commonly seen to be
- assoclated wlth dlarrhoea. ' :

8.‘Nore than one thlrd of the cases were already on modern ant1~
" diarrhoeal drugs while another 16% had home/native treatment. _
‘Because Of introduction of diug, the bacteriological isolation
of éases may be adversely’ influended. '

Dr. Tiwari )}

Dr. twene ) Dept: of Community Health



UNIVERSITY OF JOS/JICA RESEARCH PROJECT

PIRST ANNUAL PROGRESS REPORT OF THE RESEARCH COLLABORATIVE:
PROJECT TEAM ON MEDICAL ENTQMDLOGY ARD PARASITOLOGY

ros JAPANESE INTERNATIONAL COLLABORATIVE AGENCY (J.I.C.A)
PROJECTS 1983

The following is the position so far with respéct to the JICA - UXIJOS
collaborative projects on Medical Entermology and Parasitology, for the
peried 1982/83. : - L ' 1 S

A total of seven {7) Acadenic/ﬂeséarCh staff of the University and

JeI.CoAs Project were involved in the Team, plus some two (2) Postgraduate
Research siudents, . :

Academic/Research Staff

Prof. M,0.E. Iwuala Department of'Zhélsgy:
n "

DI‘. D.M- Hobertﬂ ’ . - . ) "

Dr. R, Irving Bell - L "o

br, C,0.E, Onwuliri - w " " '

My, R,0,A. Shenekan - = Dept., of Medical Microbielogy
. Dr, I.C, Tiwari _ - "o U Community Medicine

Dr, H.Takahashi - J.I1.C,A, Research Project

Postrraduate Students:

¥r. M. Maduabun - Department of Zﬁblbgy
-~ Mr, D, Beakye _ - e e n

Six subrprojects were éiéarl} Qappéd'oﬁt as d;tﬁiléd in'tﬁQ origina1
proposal, The positien so far regarding each éqbeprojgbt is as fellowst
PROJECT 1t “STUDY OF DISTRIBUTION OF BLACK-FLIES (SIMULIUM SPECIES)

ON ‘fHE J0S PLATEAU" - PHOF, M,O0.E. IWUALA, MR, M. MADUABINM
AND R.H., TAXAMASHI _ ' : '

Following some preliminary work, this piajéét vas commenced actively
by April 1983, ' . '

For some eight wonths (April n'Hbvembsi) regﬁlafiﬁi-mefhiyjaamples
have been taken {rom various river systems in the Jog Plateau area, to esta-
blish presence or absence of immature stage '

8 of Silulium'Species, )
Altogether 13 rivers have ﬁeén_cbnsistéﬁtly'sampled;léng ?ffthese black
flies have been found to breed in three rivers viy: River Assob, River Farin

Ruva, and Gambo River located respectively in Riyom, Bokkos and Bassa Local
Government Areas of Plateau State,
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;. -Simulim breeding in the rivers was more noticeable in the mid-vafny
geason months of June to August, and so £axy six species of blackflies have
been identified from the samples vizi §. aloockly S. aureosimile; and S.
cervicornotws G. damnosum s.1} S hargreavesi; and S. mczahoni,

It is intended to_cbntinué'the sampling exercise over some 18 to 24
months? poried and subsequently 16 investigate in dueicourse the factors
conditioning the distribution and brecding of :the various Simulium species,

PROJECT 23 . "EFFECT OF WATER VELOGITY ON BLACK-FLY
RELATIVE _ABUNDANCE": DR, D,M. ROBERTS

~ This project is still awaiting the arrival of much needed equipment,
- especially the water velocity meter, ' A suitable sité has been chosen in

the Hiver Assob for the study, but preliminary sampling cannot be made
without the velocity meter, . :

" PROJECT 3: M“EFFECT OF TEMPERATURE AND HUMIDITY ON PUPAL SURVIVALY:
DR, D,M. ROBERTS & MH. D, BOAKYE

- This project was started in January 1983, but progress of work is beinz
delayed by lack of cooled incubators in the Zoology Depariment (2 are still
being awaited from JICA): Consequently, s6 far only the four ‘low tempera-
tures earlier listed in the Research Proposal have been tested at a saturated
hunidity, - The following results were obtainedi= '

Laboratory studies were conducted to compare pupal survival, adult
emergence and adult longevity after pupae had béeén exposed to four teémpera~
turest~ 0, &, and 12° €} for different time perigdsi- 1 - 7 days., The
greatest mean survival were obtained at 8 and 12 and the least at 0 and 1%
- for old pupae (pupag with dark coloured cuticle) and for young pupac (pupae

with pale ¢oloured cuti¢le) respectively. . At O and 8°C, there was no signi-
ficant difference botween the wean pupal survival for both pupal ages, Young
pupae survived significantly longer than old pupae when exposed to 12 C,y-
while o1d pupae survived better at 4°C. Generally, 8°C had the best survival
rate, and 0.¢C the poorest, .Adult emergence dccured zainly during the day and
extended over L days. Mean adult longevity varied among adults from pupae.
exposed to different. temperatures and time periods, but were generally non-
significantly different,. In the field, pupation times were similar to that
in the laboratory, which was mainly diurnal with a major peak in the morning
(6 ~ 9.00 h) and a minor peak in the evening.

PROJECTS 4 & S: “DISTRIBUTION OF IMMATURE MOSQUITOES ASSCCIATED WITH

THE RIVER SYSTEMS OF THE PLATEAU" AND “SEASONAL AND
YERTICAL DISTRIBUTION OF TREE-HOLE MOSQUITO BHEEDINGY
. DR, ReJ. IRVING-BELL _ '

| Shortened taxonomic keys have now been composed for the identification
to species of the adults and larvae of the major genera present in the
northern guinea savannah of Nigeria. )

eens/3
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~ Collections of mosquito larvae and
made 1in the following areas with a view

prélininary ebservations have been
10 choosing specific study sitess-

Ngell River near Miango: Has a limited range of habitats owing to

lack of trees,

Assod River: This is a possible study site although tree holes are

preosent together with the ugual reck pools and mud pools,

Kurra Falls complex: The area is atypical Oying'to'the.reséivoir system

and Eucalyptus plantings,:

Kagoro Forest: Provides a wide range of habitate indiﬁdiﬁg_m?ny_t;ep_
holes; however the river with its rain fovest border. is not typical of the

savannah region,

Other rivera need to be visited before a selection of the two sites

required_in_the proposal can be made,

In addition the following requireme
projects can be run fully effectivelys

nts must be safisfied before the

a) Funds for locéliynbought-materials and transport,

b) The arrival of specialist items

requested from JICA, in partiéuvlar,

larval preservative fluid (lactophenol),

¢) Student researchers willing to undertake the projects as part.of

their higher degree programmes,

PROJECT 6: 'THE PREVALENCE AND DISTRIBUTION OF ONCHOCERCIASIS -

C:0.E, ONWULIRX, 1.C. TIWARY, AND R.,0,A, SHONEKAN

Stategies for the above investigéfian have been mapped bpt_althoﬁgh _
actual field surveys of the endemic areas have not beén carrieq out, How-

ever, it is hopeéd that the greater. part

of the work in Phase 1 (as specified

in the original proposal) would be finished before the end of Deceabver 198i;,
The delay in the take-off of the actual field survey was due mainly to the

absence of a Corneosceral punch needed for taking skin-snips,

-~ 28 —

PROF. M.0,E. IWUALA
UNIJOS/SICA MEDICAL
ENTOMOLOGY RESEARCH GROUP
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DEAN'S OFFICE - . PRIVATE MAIL BAG 2084
FACULTY OF MEDICAL SCIENCES S JOS, NIGERIA
Telex:81136UNIJOS NG
Telephone!: Jos 55930
Ext. 225

' SECOND ANNUAL_REPORT - DECEMBER 1984

University of JoSfJépanese International Cooperation Agency

Research Prbject.

Hf lFoilow1ng the 51gned Agreement of the Univer51ty of

o Jos/JICA Research Projects, the members of the
Japanese Team arrlved Jos in October 1982 and research
_began on Lhe various sub-groups of the research

pro;ects.

The first Annval Report of these Research PrOJects_:

was Lomplled by ProfeSSor A, C. Ikeme in ‘December 1983.
_ This VU!ume is the Second Annual Report incorporating
:,the prol1m1nary reports of December 1983 and the mid-

term results from Januvary 1984 to December 1984.

Sub—Grouei(l);ee?rojeet: Trace Element Analysis

{a) Dr. Giﬁ - Ubom and Mr. C..Noda—_ Preliminary veport
on the trace elewents detection in natural sources
1n Plateau State, Nigeria. _ .

(b} Prof. C. Ejike, Dr. D. Anadu and Dr. J. Chidobeh -
Distribution of trace Elements in some suxface
waters. 7 : :

{c) Mrs. M. Adiu?u Brown and Dr. A Oge21 - Comparatxve
sample de-composition technlques for the analySLS

of simple sulphide minerals.



(d} Dr. A.E. Ogezl, Mrs. M.E. Adiuku-Brown and Dr. M. Alam-
' Environmental and economxc studles of trace elements
associated with mining and mineral DIchssinq.in
parts of Plateau State, Nigeria, a preliminary ' -
report.

Sub-Group (2’: Project - Goitre

(a} Prof. XI. Tiwari and Mr. M. Okoronkwo - JICh/UniJos
prOJect on endemic goltre.

Sub-Group (3): Project -~ bPiarrhoea

(a} Dr. W. Kozak and Mr. R. Shonekan - Bacteriblogical
investigation of diarrhoea in children.

(b) Miss. A. Ani and Mr., M. Takahashi_— Aetiological
studies of infantile diarrhoea disease seen in
Jos University Teaching Hospital. A preléminary
report. ' | ' :

{(c) Dr. U.P. Nwene - Date on clln1ca1 presentatxon and

socio-demographic profile of diarrhoeal cases.
Sub-Group {4): Project - Medical Entomology

{a) Prof. M. Iwvala, Mr. Maduabun and Pr. H. Takahashi.-
Study of distribution of black flies (Slmullum
species) on the Jos Plateau

(b} Dr. D. Roberts and an MSC student - Effect of
water velocity on the relative abundance of
immature black flies _ '

(c) Dbr. D. Robérts, Mr. D. Boakye and Mr. J. Ogidi -
Effect of temperature and humxdity on black fly'
pupal survival

{(d) Dr., R, Irving-Bell and Mr. I. Sessay -

Distribution of immature mosqultoes assocliated
with two riverine sites.



(e) bexng Bell and Mr. I. Sesay -

Mosqu1toe breedlng habitats: Distribution and
relatlve_abundance ‘of species at a Kagoro forest
stream-ih’Notthéfn Nigeria.

(£} Dr. C.ontuliri, Dr. I. Lawal and Mr. B. Nwoke -

':Pféﬁaiéhéé‘dfzdiétribution‘éf_onchocerciésié'On
the Jos Plateau.

{g) Prof. M. I%uala; M. M. Maduabum and Dr. H. Takahashi -
Stddf-of therseésﬂnallabundance and population
charactérs of  immature stages of black flles in the

. Jos Plateau area

(h) Dr. D. Robert s and Mr. J. Davis-Cole - Effect of

| 'predatots'5hd'typé_bf'sdbstraté on the relative
ébundﬁnce“of immathreAblaCk_fiiES.

‘(i)"br' D. Roberts and Dr. Irving-Bell - Dispersal of

‘ Adult black flies _ | .
{3) Dr. R. Irvxng Bell - Niche distrlbutlon in relatlon to
' _ thsmnloglcal state of adult populations of black
flies and mosqultoes,

The raculty obhjective of 1dent1fy1ng the health needs of
the populatlon and providing solutions to these is contlnually
kept in mind and in these research. Expansion of the research
to include other Faqulties, we feel will providé a broader base

for data acquisition for the solution of these problems.
24, December 1984,

Revd Prof. E. 0. 0ji '
Dean, Facul ty of Medical Sciences
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PRELIHINARY REPORT ON THE TRACE ELEMENTS
DETECTION IN NATURAL SOURCES IN PLATEAU STATE,
NIGERIA. : -

Gregory Abraham UBOM and Chiyoichi NODA

Department of Biochemistry; Faculty of Medical Sclences,
' Unlversity of Jos

This report is a summary of work aﬁd_&ata collected”
by the'Biochemistry Department, Faculty of Medical Sciences,
as part of the participation in the JICA projédt up to the
period ending December 1984. The cationic conceatration
data were obtained using the Atomic.nbsorption Spectro-
meter(hﬁs) which was succesfully instaliﬁd_and tésted in
the Department by November 1881, The:Anionic levels- studies
were performed with the Ion Chromaloqraphlc Analyzer(ICA)
which was 1nstalled in the Department around June 1984,
The remaining data - total organic carbon (TOC), soluble
silicates (5102), ammonia (Nﬂ3? ‘ate, were determined using
the facilities at the Tokyo Metropolitan Research Laborato-
ries of Public Health by Dr. Ubom during his JICA Sponsofed
leave in Japan betweeh Ocktober and Decémberxr, 1984. )

Table 1 and 2 are comparative cationic and anionic
concentratlon data on water samples from goitrous and non-
goitrous locations.

Table 3 shows the trace and heavy metals comPOSLtion :
In water samples collected from chemlcally treated(tap) and
untreated sources [streams, wells, dumps and industrial
effluents) and Table 4 is the oxqanic and inorganic composi—
tion of water samples collected from different 1ocations
of Jos Metropolis. o _ _

The observatloﬁ in all céses 6f analyzed wakters 1s
that water whether treated or untreated is soft'(ié.'iOW'
in Mg** and ca**). The quality of water analyzed is
generally good and falls w1thin the inlernatioally specified
linits with the exception of high iron concentralion in
gsome industrial runoffs. The organic components, oxygeh
(Biochemical and chemical}deménds, disinfectant quality
of these waters should be monitored in order to be able to _
make broader assesments of the water.

_32‘..
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PROJECTIONS: ° Eveathough the ‘AAS and ICA are installed in
- the Blochemistry Department, there was an initial under-
standing that okther Departmenta incéluding Chemlcal Pathology,
Zoology and_Geology would send representatives to study and
master the use of -these equiprents,  So far, the goal of
tralniné répresdhtatiVes has not been attaiﬁed'becauée'the
various Departments have not availed themselves of this
opporthhity; ‘1t - is envisaged that this traiﬂiﬂg‘will be
contlnued tj)l the end of May 1985 when the Japanese expert
(Mr. Noda}, attached to the pIOJect. will be leavlng for
home. . Training in the malntenance and repair proceéedures on
these eguipmén£5‘are'to be intensifiéd, especially to the
Biochemistry Dé@aitment Higerian cownterpart who may take
‘fullgrespénsibility for ‘these equipments after the Japéhesé
expert le;ves; . ' ‘

Goitre studies will be extended to include analysis
on foods and soils along with Lhe water analysis which we
have been surveying in the "goitre villages". This extended
studies may allow us to make the correct associatiohs
between cations, anions and the incidence of goitre - which
cétibhic or anionic deficiencies poténtiate goitre.’

The iﬁpact of human activity on drinking water will be
studied'usiﬁg variables that include ammonia, nitrate, nitrite
aﬁd phoéphéte Gotection. The effects of disinfection of
drinking water and the correlation between the lack of dis-
infection with diarrhoea and dysentry will be investigated.
Comparativa studies will be continued between treated purified
and untreated waters.

Studies on the heavy metal content of veqetables, crops
harvestéd in Jous tin mining and industrial effluents will be
continued;, Thé.cbhcentratiOn patterns. for these metals
starting from the soil, watex, crops,. vegetables and animals
will be established. Our resuvlts so far show that for nearby
all the elements 5tudiés, the elemental concentrations are
as much as 100 1old higher in the crpps_than_in the waste
effluents. ‘liis work will be pursued further to establish
the extent of elemental concentration in mammals.

~ We anticipate to start'mgnitorinq the organic constitu-
edtswéf'health significance in water and foods. our interest
would involve the determinations of the concentration of
benzene, chlorirnated alkanes and élkenes, chlorophenols,



polynuclear aromatic hydcocarbons, triholomethanes and: -
pesticldes in our waters aﬁd food3.= Most. of these. organic
apecies are presursors to Carclnogens or are caroinogena
themselves and should be detected and controlled even wheﬁ
they occur in low levels in our environment., For this .
phase of the research we request that JICA supply. us with
1) a gas chromatograph (GC} - the type that is sensitive
enough to‘meet our needs. 2) A min1 electrophoretic equlp-
ment to be used in monitoring any,changes in protein .
pattern and concentration in mammalian sera as a .result of
the presencé of'thoée organi¢ toxins in the huﬁan‘sistem.
3) Reagents for. the determination of dlssolved oxygen in
water and industrial wastes.. 4} Reagents for the determ-
lnation of turb1dlty, colour, soluble silicatés'(Sioz)'and -

ammonia.



R . o oy {1i—a
PRELIMINARY. REPORT .ON THE: DISTRIBUTION OF TRACE ELEMENTS
IN SOME SURFACE WATERS STREAM SEDIMENTS AND TIS%UL DIGESTS
OFr AQUATIC BIOTA IR WATBRS QF JOb PLATEAU.

s
EJIKE, C.. D, I. ANADU & J. I. CHIDOBBM

. abétemedt ' '

Effective[bf aquatic trace elements pollution
depends not only on treatment and control of
waste waters but largely on the efficlent monitoring of
the general aquatic environmant. Monitering fnland
freshuatcr ecosystems involve two baslc approaches.

1. Dlrech measuremcnt of the spatial and temporal
concentration of the trace-elémeut or of
fmportant blologlically active sunstances such
as oxygen whlch are depleted by pollution

11. The use of biological indicators which range
from micro-organisms, macroinvertebrates and
fish and physiological indices such as
Blological Oxygen Demand (BOD) measurements to
total community fndlcators such as changes In
community structure.

The latter is wldely employed in monitoriug
aguatic pollution. It includes such indices as the
general specias indicator index, community structure
index, oxygen production (P) and utillsation (R} index and
the édonsequent P/R ratios. '

Defining the maximum permissivie level of trace
element in aquatic systems is of fundamental laportance
1 wonltering trace-element distribution.High concentratlons
of heavy metals are probably rvesponsible at times for
reducing faunastic diversity in aquatic system. Ofteén a
whxture of trace-elesents are present in varying levels in
a freshwater body siuultaneously and it is then extremely
- gifficult - to estimate the cuntribution of individual or
couponent trace-eleapents,

‘Extensive methodologlies have been developed for
evaluating the effects of diacrete trace elements toxicants
on various aquatic organisms, Many of these have been
amplifled by concern over the environmental implication of
bfoconcentration of these trace elements. Hazards to
aquatic biota as well as to human health caused by local .
contaminition of the aquatic environment have been reported
on by various workers. :

METHODS

hnalysis of trace-elements afd pretreatment of
seadiments and Macreinvertebrates were carried out after
the methods Of Thomas and Chamberiin (1374). Digestlon of
water was done as recommended in APHA (1974), Trace elements
levels in water, substrate and tissue dlgests were then
monltored by the Atomic abserptlon spectophotomekry. The
study design allowed for sampling of streams, mine lakes and
- reservolrs, For the flrst two, selection was made from
mining and non-mining zones and as far as posslble from
upland and lowland waters {See first JICA report).
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~ Spectal attention was pald to the following &lemépts

‘tissue digests of agquatic insects, decapod crustaceans, -

gastropod molluscs and fishes wWere investigated.: o

Because ralny season vaiués acve complicated by
changing dilutlon factors greater rellance Ls placed on
‘dry season valués which-apart from being fmofe stable are
likely to impact more on the itife 6f the aquatic forms .
because of their higher levels of concentration,
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Below is a tabulated form of the anklmal groups-
" collected at the different stations in the dry s¢ason of

1984, . Mo

st of the sampled rivers and lakes drain 1nto

the Soﬁthern rivers which finally are drained Into the

“Atlantlc,.

The Delimi and a few other rivers North of Jos

town drain into Shari river. which i1s finally drained into

the Lake Chad.

Domlnant animal groups during the dry season

Table‘i:

f;,L An some Jos Plateau Waters.

2

sampling Skte descrlp-
date .. tion and Name

_ Roekfype Dralnage

type

Common .- i Bottom
Aquatlc Antmals type

29/1/84  Pandam Lake

29/1/84 Shandan

IHpoundmeht

Shandam

"29/1/84 _
bypass Stream

. with weirs &

bridge at
Jing

Kuru BaBa

12/2/84
 River :

Asob at
Gangere
"Kibo -

12/2/84
8

Into R/Benue
through Dep
river

Freshwater cray
fish (large
aumbar) {(Req~
uires full

“ 1dentification)

Sandstones
and shales

Into
River Benue

Possibly
R/Benus -

fiver Bentue

‘Corix

‘tera Epheméro-

Ephemeroptera
larvae Corixl~
dae, the dragoen
fly larvae
Anisoptera,
Coleoptera,
Hemiptera DLIfF.
Filsh spekles
including _
hlestes, Labeo,
Cltharinus etc.
Cray Fish (re-
quires full
ideatification
Hemichroiis,
Water snalls

of the gastropod
type: .-

Odonata (diff.
types} Water
beetles Coleo~
ptera Blompha-
crla

Sand
stones

Tillapla zilll

‘Garra waterlo-

tl Water Scorp-
Ton Dragon Fly,
bamseil Fly
larvae, Coleo-
ptera, Corixid-
ae

Gravels

Garra waterloti
Aphyosemion sp

uragpnxﬁlY'L Bo:lder
larvae, Hemlp~ ., .3

ptera nyhpha,



2able 1 Cont'd.

Sampling Site descriptlon
- date and Mame .

Rock

type type

'-Drainage CommOn
‘Aquatic
“Animals Cid

Battém
type

12/2/84 Rlom river

12/2/84
anga A4

Barmo Cemant
Kaduna/Plateau

12/2/84

8/3/84  Miango Bukuru
- Goro river

8/3/84 Miango reservoir

River Delimi at
Tilindin
Fulani

8/3/84

Stream supplyling
Lafia Fish pond
on Pankshin fd

12/3/84

‘ered

Asob on Jos-Akw~

Weath~ R.Benue

basgalt

R.Bénue

R.Benue

Garra waFquoti

Sandy

hphyosemion sp
Hemipts1a (stick-

ingects) Dragon
Fly larvae
Colébptera, Crab.
Cray" Flsh {Large - ' poulder
numbers) Pragon U

" Fly larvue Garra

waterotl Emphe~ . .. -
aeroptera Coleop- -
tera Damselfly .
larvae, Trichoptera

Garra sp Enbugh.
fish For population

studies & etectro-
fishing collection

Sandy

" Remiptera, Ephem~

R, Benue

Granlite
& sand

Migmati- L,Chad
td

Benue
River

Berkllius sp. .

eroptera bragon fly
larvae

Odonata, Damselfly Boulder
larvae, llemlptera, & brown
Vatey skridders colour
& skaters Garra sp

Damselflles,
Epheleroptera,
Flsh-Lates
niloticug.

Chara Garra

waterot

Sand &
Ephemeropters - gBoulder
Dragon Fly larvae
Damselfiy larvae
Chironomid larvae_~
Biomphalaria -

(snails}.

Crayfish ?stacus?
LotsiCetfls
probably of .
Ephemeroptera
Oragonfly larvae,

Reauits resume

2. Trace elements levela

o -y

The results so far indicate that gome Of the surface ‘waters
especlally those located in mining zones and therefore likely to
receive apma form of effluants from mlne wabten, contain more

than the recommended levels of trace elements,

The folldwing

elements have been ldentifled as presenting possliple hazards,



-

Table 2, Obgerved range in Jos Plateau Hqters {1) PPb-

{2) ppm
1 cd (1) 0.2 ~ 2.5
2 Zn (1) 7.0 ~ 2,000,
3 Cu (1) 3.0 < 700
4 S (1) 1- a5
5 M (1} 7 - 20,6000
6 se (1) T - 40
7 Fe _" 'k2)

0.05 ~ 3.0

The data for Bediments and tissue dlgests uill ba
presented ia a future report,

- REFERENCES

APHA (1974)  Standard Methods for exambiation of Water.
and Waste Water American Puulic Health
Assoclation whshington. D C.

Thomas and Chamberlin (1974) COlorimetric Cormlcal :
Analytical methods. Tintometer L.T.0. England,



CONPARATEVE SAMPLE DECOMPOSITION TECINEGEES
foR T]fE ANALYSIS OF SIPLE SIRPHIDE WIHLAALS

M. €. Adlutu-Drown (Hre) and A, F. Dgezk

Uni&‘oraity of Joa, Department oF Buology and ﬂining, Joe, ngerlu.

Abstinct

Although a fusbor of analyticel lachniquos exist for the analysis

of the rotal content of sulphide minerala, one of thc most févwred
methods 1s by atonic nbsorpl:lon spactrthmetry (hhS). ihla is dus
to fts precislon, accuraey snd cmvenien{:e. The varlous 8ample

dacorposttion techniques deactibsd In the lllorature_ for the amlyals

of sulphiﬂe minarela uoing stomic absorption spect_rophotanétty' jnc_ludo'

tha use of ﬁih«jle actda of verfoua atrengths, such a8 r‘);l‘.rk;;f 'é:g:?_id; -
a mixture of two strong aclds, such 53 aqua reglaj and n comblnation
of mire than two selds, such as hydrufluorlc/pcn‘:hldric/riliric and
hydrochloric acids. _ _ 7

In this investigation, seven stendord and modified standard
procedyres were used in the‘amly'eié of ten s’ul'hhldo' (m{ne:i‘al'a f‘rdr'n '
difforent parts of ngorla ulth a view to flndlna out the relativa
advantages of tha mcthods in tecra of. time, cmwenlence, cost,
accmscy end precialon as a basla for a latq"t geachenical asnd
snvironmental progremma invalving eulphlides anrl ather minerale
aesuc!ated_ulth mining and aineral processing, The offects of the

digeation technlqués on tho llberation and subsequent determimation

of eleven olements - Au, Ag, €d, NI, Cr, Co, H#n, Cu, Fe, Za ond Fb -

ware {nvostlgated, The resulte show that meat of the elemonts could
ba sffictantly, cheaply and convenlently leached using eimple sclds,
such as 50 percent nitric ecld, which {s one of the almplest of the

lenching 'tochniqu_os-

Introduction
In view of the Importance of geochemical amalysis in goology,

ssveral goochemlcal techniques have besn daveloped for the slementel

amlysls of goochealcel samplss (Stenton, 1976) Hestwood & Cooper, 1973},

(1)- b



" Thesa’ fnctiido giavimetric snd Hitrirstede (classical) rothods of
shalysls, roleculat fliorlaetry, rediometric und Fadicdctivation:
rothods, mass 'ebeé'.r’ané[iy 8nd sﬁark-soﬂr’ée:l spectrogtaphy, X-ray

“enlssion spactionetry, flame emissfon and stonle .abéor‘ptioh
'apu'ct fdbhofﬁnat}'y. - .

Sime qeoctmical pmspecl:lnq techniquos are crltieﬂlly dependent
Ton preclse end reasonubly accurate amlytlcel methods that exe rspid
- endugh Lo permlt thousands ‘of anelyaas to be carrled out fn a short
tlno, most nmlynts tnve resorted to the use Df lhe utomlc ebsorptlon
3pectrophétcmetry. This {e due latgaly to tis preclqlon, accu-mcy,
convanlenca ahd tha relntl\eiy less Opemtor akill tequlred in the uae
- of the instrunent (Reoves and Btooka, 1978},

Most substarces requiring qeochemlml 'lrmly-;l-; are complex and
consist nf seveml elementa of compnunds. fuite frequently, thase
'malerl_als f3ll ehort of the 1desl in tetma of éolubilily, 'vcla'dl.lly,
‘a\.a!}i'lﬂv' or h&moi;eﬁhii;y, ond & all dete'rmimtirﬁs in vhich the
stomié absorption spéctrophotometar (AAS) 18 used require that the
'_element.‘tb be dolerm_incd b in sblution, sevémi: sarple dncmq;ne_}.tlon
: techniques prlor to analyste have eppesrod in {he 1itctaturo (2.5, stantm,
1976).  tho mothoda described (ﬁu'aily diffor .c.fepondlng on the pature
of the nompla and eleﬁ-‘:én_-ts'.,‘t.p be analysed.

Récves and Brooks (1978) re'cornmehcie(i the use of hot or ¢old
hydrochlotic & =4d (HC1), for the deccrnﬁosll:ioﬁ of most carbonates)
solutions of oftric sélde'(llNEI}), for attacking ores of metals, 1ike
¢obalt, copper, monganesa, nickel snd lead; ond bolling concentrated

HNO,  for leschinq sulphides of elerents, such as lead and zlne from

3
] i_!l”c&to ml‘.rh{. They slso suggested the use of a mixture of ficl and
H;hTi’.)JI (eqm ragia) for l‘acllit_ﬂti_ﬂ_q the decomposition of carbonates,

and the dlssolution of sulphides using squs rogia or making the nitric

acld mediun woro oxidizing throlgh the addition of brasine.



2

Io the decomposition 6f,§qlphldv_a minegnls, Huboska (.1")66)'
speotfivally suggeeted the _aqditi'on of morcucte nltrote solution
to a aixfure af nithkc .l_ sulphuric and l_ér_t_qt_l_c actdo in q:‘deé_ to
smalyss f_uf éilvet, zlae, cadnim;ctapper_ énd._l.ea_d in sptalerite,

cholcopyrlte, pyrite and galena. Donaldeon (1202}, tn her Mlathods

for tha Aralysis of Ores nnd_Reial_ed Matecialg,™ sugoosted the vse

of INO,, HCl, HCH)& and HE in ‘tr.he analysis of aﬁlph.i:h\n‘i.neraln for

| copper, nickel, zinc, coihalt, cadaum pnd f16n. fithor analysts

(e.;;. Jeffery snd Hutchison, 1981) reccr-hénchd the uso of fuston

. methods in. the anolysle of elkali metalay d:a.:hmu!,r.:s,' h)‘d:nﬂdés,
paroxldes, nltratea and berates. . In thia study,; soan of the shove
methods Wore cmploﬁcd in the qm-iy‘s-is of some romwn aulpblde minerals
collected from é&vcml 1scalions and mlnes, .1:31'{_#-;_1.)' in sedirentary
rot.':f-cs in the flenuo .'l'rw':)h uf Nigprin, with = \;io!f {o fin%ﬂnq. cul
prlﬂciﬂel'y if the very sisple l;z_él.!nds yineld data crxyoreble with the
no3t canplicated ones in tho analysls of lewl, cawper,: irm,_'nickel,
c_obait, minGancse, zine, gold, oliver, chraalin:and cadntoa using the
sama saﬂplé-solpiima. Such a study would canteibute ta fedyaing the
tiaks iuvolv;zd in g2ochericel smalysla ﬁ:;lng rixlures of ."'OVO[‘TI‘I _
concentr‘a.ted cclds n_ﬁd encoutuge wace grvlysts ba study real aeochemical
samplos.- The uss of the _sirraple aclds miyﬁt ais,o by faster, ché'aper andd
easler for use by gabselé:_-t!ste with Mttle farmal troining in
arctyticol chealatyy. This reporl, which §s part of a:ﬂﬁjc\r geocﬁeﬁlcul
end snvitormental prograves, diszusses ch.s.nlifi-c, technlcal, econosle

snd geochemienl signifieance of the data.

Saspling _

A1l the carples vaed wore obiainad I"tdm..a't:aft- of tho Pepartment
of Goology and Mining, Unfverseily of Joa, a.hcf from trmmombars ;)f tha
. publie requesting for free edvice on minersl resources of ‘ﬂi;aria. .'
Thoxafore, no rigorous aampll.nq' prnééduré :Hn.s wdertsken 1n lho
clasatfication and collection of tho samples. - Sevaiat samples ave
composad of mixed sulphides with gengue minerals, sfmh us quarltz,

carbonates end sulphates.

—— 48_.



. '_;_.A_l,l'garnpl.es ware crushed-to very flre slzes, ustelly 10 mash,
volng pottelain mortars. DPatails of tha _samfeﬂ and t_hi;ir' toculities
.are ;g]iven in Table 1.

I'hefr'm';‘j'or equl:p(rént'used in the deiémlmtion wag 8 mnﬁaliy
opotated Perkin-€lner Atomic Absorptlon Spectrophotoneter, Model 2380,

with a dlgitsl readout. In additfon, soma equipneat ol"‘__l:he Hféﬂtlén

o Hlnlﬁg qupomtion was vsed. sa'.KpleB.HBJ.‘B v'.rg?lqhed tnto :'r[)ﬂn:fn3 conlcal
: r‘i_aak'a-o: tsflon beakera snd the roquifsd aclda gdded. The mixtures
wate cavered and heated on electric heating blocke or sand bath In a
fume cupboard. -

A1l reagente used wére onalytical dréde reagents, unless otherwise
statod. Solutiohs for:sténdard callbration were obtained from the
* . Amoricon Bureou of Standards and standsrd minerol samples were slso
ane-uyae'd and 'uvsad as atandords.
| Tablo g3 Dotafls of Sulphide Swplen ised

fAranhin State,

_parple . Somple Description Sample Locallty
At “'Alterod sphalerita with minor arlens  New Zurak Mine,
. o -{"lateau State.
a2 Lesa altered splalerite New Zurak Hine,
: Platenu Stete.
- C3 falona - . ' l_shiéljlj,'mpr
Avekeliki,
Anartra State,
‘D& Sphalerlte New Zurak iiine,
: : : Plateau State.-
€5 Sphalerite | Tehlaqu, nesr
S . = Abskalited,
Anarbra State.
“F6 Hime Burp Powder (thté) : Bstt 2urek,
o . . ' " Plateau State.
11 fatona o S Azaga, Hear Lafia
. {probobly)
H3 Splalorite  fbakelitd,

13 Chalcopyrite . "

Probably from Rishi,

"JiI0 Arsenopyrite
1o d Y Bauchl State.



All qlasswore and plaatie contalpers ware wiachod uslnqncld
uaehlnkj‘ 1tquld containiog ono pucant"hnué ocid sb'liu_tim‘_

About 0,29 of rach ninsrsl satple waa .ecéurdtol.y’ ﬁalnhéd into
a SDOm clean, dry, contcnl f lask and dc-cwoscd aceordjnq to tha
methucb briefly descrlbed balmc. Blsn.-c aolutionn wro alao propared
durdrg each procedm'a am.l dlqeatlons wore corried out In fumo '

cupbmrrh.

—— e Pl

To 0.29 of amh sanpla hnlghod in.a a cmhul flnlk, vag added
‘wmj af 50 p_erccnh h) drochloric actd. ‘(m nl\(lum vng hented on v
hot pinta for about 30 rlautes. ."(f\.lu bailing wun to ensure th:_lt :
sulphue _i;r;cnpn_d RS hydtogen m_:lphhﬁ Lo a\-aro,i‘i preciptintion of lead
ra sulphate. Thie yma rol.‘.n';md.hy tha agl:ll:tlﬁn of iﬂgﬁj of c:oncbn&ated
nitrle acid. \ftor coaling, the m.{xi!um was Txﬂ.ilud un;c.i]. Lho. quontity
of ncld 1nft 1n o conieal Flask vas reduced to shout ,-en3.

Tha conlenl fhf-k s then lumuth. dosn, trm ‘1’1“8 wrpshail Nith

256-:13

dintillon \-mt_ur -'.nd t-_v: e:nﬂ;cnl;n af !.I_vs aLL'&J’ rctumcd to tha

hot plote nnr.l heated to bolling_..‘ The digcs::/':zil‘.ul;igm \no 1oft tD cool,
tmml‘ermtl to a 100r-m vatusstele flusi Bud.dilhtcd to voluiw. :
Apptq:r.lnl.o dilutiona of thmze stock solutions wwero e uhom coapary

prior to the doboraination of thy alavends cotrornod.

Method 21 50 percent HC3/50 percept HNO; {flesvos and Brooks, 1978)

In thie modified mthod of Resves and Brooks (1978), the procadurs
followad was exckly the sane as in the abave mathad oxcept that both

“aclds waro of 50 percent Jdilution,

Hathod 31 Agua Regfs (311 HC11HNO, ) (Staaton, 1966)

The vqua rogis used  wes prepared Juat befcre voes: mcm) of the
mixturo wos usod For tho diyestion of éo.é:h .29 uf saple. The t_éat

of the procedure was as deacribed in Melhod 1 sbove, .

Mothod 41 Concontrated Ritrie Acld (Reeves and Brooks, 1378)

In this method, 3ow of concentrated nitrls acid vas ussd on each

0.29 nf 5‘117"’)0 dl-(_}entod-

-



- Hethod S1 50 percenl: Nltr!c Aold (Stanlunl 1966)
In thia mdlfhd mtl“nd aftar Stenton (1966}, 300’ or 50 percant

ch wos uaad bn aach 0. 29 af smap!o digantad.

H_othod 61 l’ortarlc Acl‘diltrle Acld[t!orcurlc Nit:ate (ﬂubeaka 1948)
ln thio mthod, 1(?cm of 10 parcenl: tartaric acid wag nddod to
G.Zg of each eamplu ina eonit:al f.[ask follodad br tha eddlucn of 6&3
_of ‘mgqtmtqdrlmj The nlxtu:o uau !.eft to stand at roos lcm-pcratun
. ufamight.' \lho fn_ﬂcming day, the m_lxtura waa hoatsd 6n 6 at&e_m__bath
forona hour, :pq«_'-).edrand- }_m“ of :me_rcurlc nifrata containing ‘IOmg__HgIml
Was addod. The mixtave wae returned to the etean bath end heetad.uratll

tin' suiptm buzned white, The content of the flask wos filtered and
the u’odlsaolvad réaidue ‘end aulphur thozoughly washed with dlatlllcd

wsta:, eolleeted into a mﬂm) voll.mttle (lask. and mads up to voluma.

Hethod 1: Concentrotod HCIJ‘HHO IHCIB A0 Hixture (Oanldsm 1982)

0 29 of povdered sample wen tranafarrod into a teflon beaknr and

10w’ of HC1 added, Fhe basker was covered and bolled for saveral

mloutes, Tha bonker was removed fron the hot plats and fcn” of
cmntmied NGy was _édded and 'tho nixture Ea;zed until nost of Lbe
au}éhlde minerals were. decompiooad. Then 10m3 of pcrc’hl.otic a_c:i_d
lﬁd Sm) of hydrofluoric acld were added. Thw solution was bolled
for seversl minuteé. after which the cover was removed end the solution
o-@*.npora-tsd‘ta yrﬁit_e fumen of parchloric acid. The solution wes eool.ed,
the aldos of the besker washad dawn with distilled water and tho
| eblutien a_\mpotntéd to a molet paste, To the wat paﬁt&, Jcmj of
 concontrated altthc actd snd 25cw> of watsr were added and tha mixture
hoatod to dlasolvo. the soluble salte, Some hlgh qua_lity dcy paper
pulp was added t(;__ ths solution, where necessary, using Whatman No. 40
filter paper, tho eolution was filtered into a 100cm® volumotric flaek.
l'ho pa'po_: and tdaidtm wora washed propsrly snd the solution made up
to vohrsa. |

Results ond plncuaé‘ions :

fhs ieaulta qf thié study are as praéontéd in Tsbles 2 to 2.

In qamral', Lha reaults olow that leon, copper, nickel, chromﬁu'm,



cobolt, vomgonese, cadlun and zine Were én_&_lly .luachqd out using any
of tha E.Ll\! dlguntlmt tm.hniques. lha wast con‘plioated mt‘lk‘x:]:‘a',
such oo thoso utxlia!nq iK1, rwu}. HC10, and 1l dn one dxgeaum i
eixture d1d oot 6lusys produce the hlgrnst aod posl cunsiatcnt recults.
In the emlysis for lea, it was obsor\?(ld that lesd su)phnta caaily
preclpitatod cut of eulution, glvmg tha sreatie teﬂults 3lm-n in
I’nblo 1. l.umv.:r, a mpaat of the dmlyma Nith E eml]ur sumple
_Hoight 0.1y mther than 0.29 provod w;ry aull;nb.lo e sson fn Teble 12.
Table 12 nlao alaarm tat all tm s.s\,-onmg‘iesua:. ﬁ'éﬂk)ds' g;;;e o
compﬂmtl\'a roaults idhich aro’ “$n ngret‘ment with earl.mr uug-)esuom
by eaveral aalyate. The reaulte on Yable 3 shuw that Hot!mds 1, 2,
4, 3 and 7 wave n1lvor contents vury closo to thous of Muthnd 6.
l‘_lathod 6, Bug-._,'cﬂted by Rtbaoka‘ﬁ?fﬁ), doscribos n particulnr
@odifimt;ign_) for. the, . a‘rsﬁlygié of siiver. In Qer\éfﬂi_, :1611::{".:;01&3
ware obti;in;ta 1n the snalysls for eilver Using equa regla (Method No. 3).
Thia is barnuse this Anid mixture procéeds sa follows:
HCY + mm}-ﬁ B0 4+ WCL + L1,
Haseont chlorine is fxportcd to attuck preciouvs matnls snd sume
~sulphides bukiieg most motols into solul:lon aithor ss their sinplo
chlorides vr as ceegrlox chlero-oniona, Hmver, o8 ‘silver ﬁtlbrlda
is not vory soluble, Hda my hava contributod to the Tow valuea
obtalnad for silver using the aqua rc';tjlh: mothod of sarplo attack,
It vas gonerally obscrved that thore i the need for a ﬂlttla.
quontity ‘of U acld to romeln n tha digeation Flask of tho ond
of Uk dlgestion. In casos whers tha acids were alloved to coopletely
dry 1, lcrner rosults wero oblalmnd, particulorly for lead. Tho
ptccipstalcn lomerl vore ]rmoluble in water, pmbably becauso of
aridatlon, 1t wis mlso cbsorved thﬂt the sphalunte 82 "\picc vore
dlgosted very ansily using :my of the mtipds, an_d as -;:oum he oxpeeted,
thoy 010 not cieots the problen of producing nsolublo precipitates
sven if the anlutions deied w. Thersfore, the published general ‘
apalytical desc;i_ptions or rethods for sulphides are fot of generel
appitcobitity since 3@ sulphldes croste lase .d'lqestlbn probleme than

atbhars Ao nntad Fran nhava. Yand aulehlides DIO“{IT“‘,‘;" ,'Ih,c' mﬂﬂthi’ﬁiﬂma.



. For exsmple, the eterting quanti_ty' in the analysis for lead in galsma
ahould not be the eama ea the starting quantity for the eralysls of
zine tn zine sulphide-sphalerite. for sphalerite, the mejor, minor
end trace slements cei earily bs dotermlnsd in tha game gample
eolutlen, but for lsad, irhlc_h.toqﬂlron ‘a eraller amount of earple

- to bo dlge#ted, ah epnlyst may ron the rlek of not bolng able to
dotact tha trace elemante 1f andlysls for lead wust be dond on the
_sans mmple golution ns pteclpitutes of lead talis may co-procipitate
other traca ulu.rntn.

- Anather Irportent factor which naeds mentioning hete is that
the digeation flask should be covered during sample digestion to
avold tha mixture deyIng wp aven bofore the sample la cmpietely
digested. - Since drying 0p of samples would laad to the addition
of more acida to tho dtgé._;ted sanples, thia would rafes the
; posalbility of contemlnatlon and the amounte of slsments present

Cin t.bo blanka.

In sli lthc somples analyssd, gold could nﬁt ba datacted probably
'baca_use o_f' tha luw conténts of gald in the samples, To assay for

| gold, hlﬁ:_mmle uaights would hava bean dlgosted foi thia

spocific purpose, In view of tha gensrally. Xowar gold contents In

thess typoa of. sulphides, Although datatled geochomicsl snd

qoﬁetic discunsions will be cerrled cul slsewhore, the date presented

tn the tables show that the Zurak end Laffa(?) erea eulphldaa contaln

tha hlghosl: amotinta of eilysr, and that ln gonoral, the trace .

“s3smont contente refloct the envlmmunt fmm which the aamplaa

weia obtalnad.

Concluslon from tho Reaults-

. _I_t‘c-a_m bo concluded that 50 parcent nﬂrlc acid 18 8 convenlent,
elmple and chmepor mothod for the digeation of simpls sulphide
nlmmlé‘prlur to tha detemminmation of lead, iron, copper, zine,
manganess, chromium, sllvar, nicksl, cobalt and cadnium, using a_tomlc
absorption epoctrophotometry. The uss of concentrated acids or a

mixture af concentreted ocids In agditlon to the possible Inzards



erd hdgh coat lmolmd, dael mt -luuya pmduco exmptlnnllly

diff&rmt roaulta from those obt.!nad mln-g 50 porcont nltt!c ecid,
Thie study cugaste that olnplo, any to obtain lnd work with ~

loidn hould be ueed for the diqntlon of sulphide Who nlhﬂ'

than walt f'or tha m:rdnn of phtlnul eruclblu or tol'lm buken

at’ oxorblunt ptices befora nulphldo uapln mn bo ﬂocmpmd rur

sralysls with 3 sixtute of hydrofluorle, hydrochlorlé, pamhlo:le

" and nitrle scids aa nm_.qeated by Dona L dedn {1932). ln thl- ora or

too.ulon Ind high coat of anortod ml:crlall. nuch lnbotntorleq

czn Cﬁﬂwnlentl)’ carry out digsations using beakers or cdﬁical ﬁuk-

with eoncentrated nitrie ncid, or bottcr, chaapar lnd ufet aull,

with so percont ‘nltrie scld,
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Jsble 21 Iron Content {¥elght Porcent) {n some Migerien Sulphides

- DIGESTION MERNODS

1 .2 3 4 3 1
0% HEY/  SO% ICI/ Aqua  Coné, so'.-}m, Tertaric/ #CL/ | Sanplo
Seaples | Cont HND, 50% WOy Regle HNOy 7 Niteke/ | tNO4/ Locality
Horeurde  poage | - and
Ritrete ' %'a Type
3 R o
A 2,00 2,00 2,00 2,00 2.00 2,00 1.50 | 2uesk
_ .| sphalarite
{altered)
8 2,00 2,00 2,00 1,80 2.60 2.00 7.20 "
e n.d. nd.  nde nde nade n.d. nd. | lehiegu
- galena
0 8.60 B.60 9,40 $.40  B,.60 9.60 92.00 | Zurak
. ' sphalarite
3 1.001 1.00 1.00 1,00 1.00 1.0 1.00 | lehiagu
- gphier!tn
F 1.40 1.50 1.46 1.40 1,40 4,20 1.40 | Zurak
white nine
dunp povder
I8 3.80 3,80  3.80 3.60  3.60 3.20 2.60 |tafta-Arare -
: galena
H 5,80 4.60 4.40 4,80 4,80 a.60 4.40 | Abstalikl
sphalerits
1 35,40 35.80  36.40 36.30 36,20 33.00 31,60 n
3 27.00 76,80 26.8C 16.80 120,60 14,00 21.40 | Rishi-Beucht
. arsenopyrite

n.d, © nok datected.

— 56—



Tobla 31 Silver Cuui(mt_ (_lp p’mté_{ref milllon) 0 epme Nigerian Sulphides

m_ntsnm VETHODS -

|

7

3

5

s _ [ ] 6 1
_ 3&% % ﬁ:& + 'Aquah ::go.c TS0% ;e':te'r}e!- HCI NG ‘Sarple
1ex | €OTC ' Regia - D itele/  pnvh Locality
Slaple.a ! ’ Yoo 3 : R 3 3. Yaréurlc Hcmﬁ’ . and
) ' Hitrate HF  Typs
A i 836 58 26 117 9% 1172 883 Tursk ,
: : ' sphaleiite
8 425 94 3t 112 156 16s 172 .
B BIRE )7 172 156 727 219 211 294 Tehlagu
: galens
S0 94 109 47 148 102 109 94 Zurak
: ' sphalorits
X 258 273 16 289 - 201 273 291 Iehlagu
o : eph!orlto
£ 438 404 9% ASY 469 453 547 2urak
’ white mipe
dump powdor
I 1430 1461 55 1461 1485 1781 1075 | Lafis-Azara
. galema
i 3t 36 8 1| 36 39 01 Abakaliki
: . sphalsrite
I 195 211 95 188 195 211 21% Abekeliki
c e . chaleopyrit
3 102 102 a6 o4 9 109 102 Alshi
- 8avcht
BTBSNO-
pyrite(?)
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=BNVIRONHBNTAL AND - ECONOMIC STUDIES OF . TRACE - ELEMENTS
ASSOCIATED WITH HMINING AND MINERAL PROCESSING IN
PARTS OF PLATEAU STATE, NIGERIA - A PRELIMINARY REPORT*

A.E. Ogezi, ‘M.8, Adiuku-Brown and M. Alam®
‘Department of Geology and Mlning, UnIVerslty of Jos,
P.M.B. 2084, Jos, Nigeria.

ABSTRAQT; _

The Plateau State of Nigeria has a surface area of about
SQOQQ km? and_eleﬁation_abové meai sea.level ranges from
_abguy?éqo_éoiiaﬂd me tres., A number of major tributary river
#y#té@siﬁbith flow to.the Rivers Niger and Benue and to
~Lake Chad rise from the Plateau. The State is covered by
. lgneous, metamorphic and sedimentary rocks of Preéambrian
tqgﬁgcght age githin_which, uﬁder favourdble goologlcal
conditlons!_are several mineral occurrences and ecohowic
deposits. Economic deposits of cassiterite; ¢olumb1tem
.taqta;{te,_}eaq-zinc, thorite, ﬁircon, barytes, salt, clays,
miﬁé;girwaﬁer, liméstqné, éoal, iron ore, marble and
genmstones are known in the State. A number of these have
_been-mlhedihppécesséd énd'smelted onh large- or_small—scale

basis.

*Regearch supported by the UniVersity “of Jos, the. Japanese
International Cooperation Agency (JICA) and the Volkswagen
Foundation' of the Federal Republic of Germany.

present AderSS‘ Department of Ge010gica1 bciences.

Lehigh University, Bethlehem,
Pennsylvania 10015, U.S.A.



A large number of samples of rocks, minerals, stream
sedlments, soils and laterltes, mine dumps, slags water
and plant materials have been carefully collected from.areas
of known mineral occurrenCes and mineral prﬁcessing plants
and also from apparently 'barren' areas and analysed for
major, minor and trace elements. This forms the basis for
students' training and systematic bASeline trace element
data used for a multidiScipliﬁar§ study in mineral
exploration, fundamental studies of crustal evdlufion and
ore-forming ptocesses,'and environmental studles, including
those in agriculture, nedical geography, pollution studies
and ecological flelds of interests since ma jor metal .
pollution originates from geological weathering, . industrial
procesSing of ores énd‘ﬁetals, the use of metals, leéthinq
of metals from domestic. and solid waste dumps, and animél
and human excretions.

.Pfeliminary results from this on-going study show that
although mining and mineral processing have contributed a
lot to the national economy and the growth of a number
of towns in Plateau Sﬁate,llt has also contributed immenseiy
to eavironmental pollution. However, with careful moniforing
and mineral exploitation using modern tectiniques of large-
and small-scale mining and miherélhprbcesging} Ehe'mjniﬁg'
industry in Plateau State could continue to,pfdvide‘jobé,'

save and earn forelgn exchange and supply major alloy metals
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- (such as éid;ﬂfanféiﬁm,'niobium,:molybdcndm,‘tUngsEen

and titanium) and probably by-product metals (such as

: sii?ér,“éntimohy, coba1t; germanium, cadmiuﬁ, cépper,
uranium, thérium, hafnium and iiréonlum)¢ 'Hbﬁéver,

under the current practice without strict environmental
“protection laws and énforCeMEnt;'mafbf environmental and
‘health hazards for the State and other parts of Nigeria
which are drained by rivers flowinq from the high piate;u
might result,

INTRODUCTION

-Metals.make:up'the largest group of the chemical
eleménts, but their characteristics differ greatlf within
the biOsphere;--IE is now widely recognised that the |

‘important factor determining the effects of ametal on
organisms is not generally its'tbtal concentration but
.pétheriité speciation - the specific forms ahd nature of

the elemeat , Metals may occuf? as hydrated ions, as
complex lnorganic or organic ligands, as adéorbed and
.'absérﬁed ions, as colloids, as precipitates; gnd.in live
~and dead biota. Somé metals may also be essential to

human life, whereby as trace élgments they are always present
in certain proportions in all'nealthy.liQing tissues of the
same specles and deficienCy'symptoﬁs may be noted with thelr

depletion or removal which can be attributed to distinct



biochemical defeéts._ Bkamples include potqséium,-sod;um,
magnesium aﬁd calcium, When thg_supplygdf;some.esséﬂtial
trace élements, such as zinc, becoﬁes exceSsive, they
become to&ic. T0?1c levels are generally 40 to 200-fold
of the minimum levels required for correct nutritional
actiyity_ip the organism. Hence, in the studies of trace
elements from the possible sources_to‘man, the geéeneral
Erend.followed is that an undefsuppiy ieads to ¢lement
déficiency, sufficient supply_results in optimum éonditions,
énd oversupply results in toxic effects and, possibly,
death in the end._

The essential metals, whose jons are used by biological
systems must of necessity be bbtﬁ relatively abundant in
nature and reédi1y avai1ab1e as soluble specles. However,
when consldered from environmental pollution-point of view,
metals may be classified (1) as non-critical, such as Na,

K Mg, and Ca, which are essential metals and hard acceptors
of electrons (Lew1s acids) and which form stable bonds with

hard donors (Lewis bases), ‘such as H,0, OH™, C17, ete;

2
(11) toxic but very soluble or very rare; and (1if) very
toxic and relatively accessible metals. The two.last_groups
are generally soft acceptors which form_stable bonds with
soft‘donérs,'such as -5H groups and othef_active sites of

proteins. Some common elements ﬁhich, at toxic levels,



become major health hazards are As, Be, Cd, Cr, Cu, Ph,

Hg, Mo,  Se, Ag, Th, and Zn. In some cases, unusual
:c0ncentrations have produced intoxicating or catastrophic
effects, as in the cases of mercury poisoning in Minamata Bay,
Japan;7Cadmium\poisqning-causxng the "itai itai" disease in
:thézdgpénese‘vLLIaQes on the banks of theldintsu River,
Toyamé, Jaban;-IEad polsoning, as in Lelpzig, Germany, during
the summer of 1930, etc. (Forstner and Wittmann, 1983),

A large . number of;such S£ud1e5 have been documented ffom
Japan, Europe and B.3.A,, but similar studies are yet to be
.published on Nigeria.‘

In a number~6f,49velobed couhtries, Qariable but
enforcable national standards that determine the quality
og?wqtgp for different: uses have been éet. “Although no
.éUCh enforcable. standards or enVLronmental protection laws
éurrent;y exist in Nigeria,-the quality of Higeriagsurface
and’ underground waters can be compared with these
.international standards S0 as. to establish concentration'
1eva1§‘below.which_harmful_effécts may be produced.- “Toxic
metals_mayrQCCur iniaqueous-ioﬁic’forms derived from minerals
and from man-made sources, such as herbicides, fertilisers,
dggergentsy metal processing'and'1ndustria1 processing and
'p:oduCts. =Pefmissibie 11mits for waters must take cognisance

offthe accumulgtion by organisms through the food chaln and
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the envirowmental impact of waters discharged to the.
environmenﬁ,~ésﬁecially for dﬂﬁesfic;irecreationalf'--
agricultural -and:industriél purposes. Df;ﬁking water -
Quallt?.crlteria'have been proposéd by the World Health
- Organisation (WHO) and several deVelobed countries.
These 1imits show wide fluctuations which ofteén vary by
up to é.faétor-of 200,

In general, thére are five different ma jor sources |
from which metal pollution of the environment originates.
These érg geological weatherlng of rocks, industrial -
processing of ores and metals,jthe ﬁideépread'uséiof'metals
and metal components, leaching of metals from domestic:
refuse and solld waste dumps, and anifal and human’
excretlong,which generally contain heavy metals, Plateau’
State has several mineral occurrences, ﬁbst répreséntatives
of Nigerian igneous,:metamOrphic and sedimentary :bck types,
and has a long history of ‘mining, minefél“prbﬁéssihﬁgéhd“:
smelting. Hence, the resultant extensive environmental and.
human pollution through g‘eologicai and human activities
provides a key area for the environmental and economice
geological study of trace element mobility*fromrbaSéline or
background sources in rbckS‘andlminerals tﬁfodgh'gééiogiCal,
human and biological activities to man via thé}food Ehéid.

In areas characteriSed by metalébéhrlng_toéks, Eﬂese:

trace elements will necessarily occur at much higher levels

-_?2_



;
than - the ba#éline:or natural béckgrovnd levels in the
}nager,'soll;%pianfs and bottom sediments of the area.
Argas.wiﬁh ééohomic depoéité are exploited to recoVér_and
process the ore. This. in turn leéds to the disposal of
atailihgs, discharge_qf.Effldents to specially constructed
lakesﬁor_ngtura1 drainageQsystems, discharge of effluents
and possibly.prgcessing and Smeiting operétions. These
processes result in atmospheric ‘and hydrological pollution.
The general problem which, therefore, arises is how to
distinguish_betweeﬁ natural geological weathering and metal
- _enrichment gttribptable7to-humah and industrial activities.
Thig'study is, thérefore;'aimed at.determining the
trace, element contents in rocks, stream sediments, minerals,
_.soils, piant and watér gamples - from the tin and leadézihc
';ﬁining-and_non—miniag:éreas of Platedu State with a view
to establishing their negétiVe and_ﬁositive ehvironmental
foécts and economic'significance (Ogezi, 1984). Another
aim 15 that since critical poilubibn, geochemical and
mine:éi exploratLOn studies are often hampered by cumbersome,
dostly‘and often‘déngerous analytical teqhnlques, simple,
éheab.énd reasobably aécﬁrgte and precise methods of analyses
wili be devised anﬁ developed to facilitate the 1arqe
number'of analyées involved (Adiuku-Brown and Ogezi, 1984 and

this volume). Another important aspect of the study is

— 73—
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sclentific students' training for tha acquisition of new
knowledge and skills and updating of ideés,_eSpeciaiiy‘ih
the flelds of environmental geochemistry and mineral
_exploration {Adiuku-Brown, 1983;:Agada, 1983;‘Bdbﬂﬂénhel}
1983; Ekpo, 1984; Hamza, 1984; Ochonogor, 1984; Okeke, 1984;
Onyeji, 1984). It is also hoped that in collaboration -
with the metal mining, processing and fabelcation
organisations,‘throughlthe ihveétigatioh of minéral
proce$sing of tin and its associated by-products and lead
and zinc, cheap methods of extraction will be fbdhd for'
such metals as niobium and téntalumfffdm'tihfand associated
ores, and_silver; cobalt, lead, iinc; etc. from lead-zinc
ores. This would provide suitable indigenous alloying
metals for virile Nigerian metal-based industries as well
as save and earn fqreign'exchanje;~provide jobs and aid in

the acquisition of technical skills,
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:2 .'_ SAMPLING AND, SAMvLc. PRLPARATION |
' In view ‘of thelr significance, it was decided to

use samples of rocks, minerals, waters, stream sedlments,

‘%mine dumps, ores, slags, soils, laterites and plant material
tfor this~studyr Based on a detailed knowiedge of the geology
bf_the'State; the possibie-sampling sites covering the high
and'loﬁ-altitUdE'areQS'ot Plateau State were selected to
'include areas with different rock types, dirferent types

;of water bodies, mlneral OCCUrrences, cconomic mineral
_deposits, mines, m1nera1 processing and apparently barren
areas., These areas cover the whole State, Based on this,
abeUtriO:ereas_and about 22 sampling localities were
seietted'fdr.ceVerage. in spite of this pre-sampling
decision based on reg’ionél geology, a detailed geological
redoﬁnaiSSadce ﬁes earried out at each sampling locality

to deduce the local geology, evidence of mxneral
exploitation, topograohy, vegetation, drainage and other
features qf the area. Semples were labelled in the field
and detaiis’reCQrded‘in }1e1d dotbbodks and on, geological
anddtepOQrepﬁicrmaps. A“summary of the type and approximate
number of samples collected is presented in Table 1.

At each point where a water sample was taken, alr and

‘water‘temperatures, conductivity, pi, bh, turbidity and

the colour of the water was recorded prior to a minimum

= 75—
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Table 1: Summary of Types énd_LQCaiitieéfof Samples
Collected for Preliminary Reqional Study
and Numbers treated so far.,

S/No. | sample Types  |Approximate | Approximate N6. Partially
' : ' .+ | Total No. o Collected =
Collected

1 | Rocks - 200 ; 10 - for mineréibgy,

major and trace
: - _ : _ . elements
2 Stream sediments| 100 25 - for mineralogy,
' o © trace elements and
, _ sizes R
3 Soils and 50 10 - for size fractions
-~} laterites ‘ - _ )

4 Minerals - 20 | 15 ~ for mineralogy,
major and trace
elenments

5 Mine dumps 3 10 5 - for mineralogy

6 | Smelting slags 5 -

7 Stream and S .

lake waters 120 50 - for Ca, Mg, Cu,
' : S - - Fe, Zn, Mn and Pb

8 . |erants 20 -

9 Well waters 20 .| 15 - for pH, T and
trace elénments
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of 250-500 ml. of water being taken lﬁto_cleau, carefully
rlnsed-outiolegtle.watérkbottles which vere previously
~ washed wigﬁldilute nitolc acid. .. |

Hater samples were: preServed in a refrigerator and
analySed shortly after collection. To. minim1se the effects
of organlc substances, bring all the ions to the same form
or oxidation state in solution and ninimise metal absorption
onto the wallo of contalners, all water Pamplns vere
acidified with an&lytlcal reagent grade nitric acid to a pH
of about 2 The possibility-of«samole contamlnation by
substances leached from the container wallo and absorption
of constituento onto container walls viere considered and
'tested for, but negligible.‘ Standardised slrict vater
sample collection, preparation and analytical procedures
as well as. the use of blanks and standard determinations
are being oevised for the detalled stage of this investigation.
Similar procedures and besic equipment-fOr pore waters in
.eediments and for plant.méterlels-ere being collated.
| for rock samples, fresh large samples weighing a
mlnlmum of 2 kg are collected, and representative fresh
portions sawn for thin section preparatlon or crushed into
powder for analysis. Sulphide minerals and stream sediments
were leached using hot dilute nitnic acid or acld mixtures
as described in Adiuku-Brown and Ogezl (1984, and this volume).

For the major and trace element analysis of rocks and
laterites carried out at the Technical University of Berlin,
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the 1Lthium tetraborate fusion technlque was usad. YTo'do
this, 0.3000 + 0, 0002 g flnely ground (n120 mebh) ‘material
was weighed and completely homOgenised for at ‘least 10 minutes
in an agate mortar with 1.2000 + 0, 0002 g lxthium tet-_
‘raborate.. After complete homogeniSation, 1. 2500 g of the
mixture'was weighed into a6 Cm3 graphite. cruciblé and put
in. the turnace set at 1000°C for 30 minutes for - fusiOn to'
be complete. The: molten mixture Was quickly and completely
transferred into a-beaker, on a hot plate, containing 30'm1
of 4 per cent nitric acid. {made frOm 10 ml HNO3 and 165 ml
distilled water) and the mixture sticeed yntil completely
dissolved. The solution waS—qulckly‘filtered,-thé_fﬁlter K
paper thoroughly washed and the'filtrategmade‘ﬁp-toﬁso.Mi;"
thereby giving a 200-fold dilutfion for the atomie absorption
spectrophotometric determination of trace eléments, Pdr'the
determination of major elements, a 2000-fold dilutlon

was used. Although the lithium tetfébbraté:digéﬁtiéh""
technique is simple, effective'and5chéap' when C6mpaféd‘i
with other digestion techniques, the major problems are
those of complete recovery of the molten mixture from the

crucible and consilstent analytical results.
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| PERFORMANCB AND RBSULTh '

TS far, a review of and the acquisition of relevant
literature and analytical techniques have beenh’ completed.
However, in view of the limited sensitxvity of the sample
preparation and analytlcal facilities and materials available,
'progress has’ been necessarily slow. freliminacy analysis of
GVer 50 water samples using the Departmental Manual Perkin-
Elmer 2380 Atomic Absorption Spectrophotomnter (AAS) has
been completed ‘for Ca, MQJ Cu, Fe, Zn, bn, Pb and Cd
(Tables 1 to 53. This has largely COnflrmﬁd ‘the necessity
for preconcentratlon of samples prlor to ARS analysis of
samples or analysis_usxng more sensitive equipment that can
ahaIQQetééﬁééﬁtfétidhﬁEét parts pErlgillionk(ppb).ievels
lnstead ‘of parts per million (ppm) possible with the AAS,

‘ = Since the 1nception of the pro;ect, seven B.Sc. (Honours)
theses projects have been completed (Agada, 1983 Ekpo, 1984;
_Hamza, 1984° Manuel, 1983 OchonOgor, 1984 Okeke, 1984,
onyeji, 1984y and one researéh (M. Phil/Ph.D.) project has
" ‘been initlated (Adiuku-Brown, 1983). 1o addition, two
'conferences papers have been presented in which 1t was
shown' that sulphldes could be leached using Simple dllute
acids “and that mining activity ‘poses major environmental
hazards in the Zurak area (Adiuku-Brown and Ogezi 1984 and

this volume' 0gezi 1984),
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In a-study of an area of about 2B:kmg‘of the area

’arouﬁ¢ Deliml River Basin, off thQIJQS*BUkU:U_ROad erm
Narabi to Tilaen Fulani 1n Bauchi Sfate, Agada_f1983} carried
out a sedimentoiogiealﬂanalysis:bf.the'upper:rqéqhes of“the
_Delimi,‘wbich_flow$ seVerél hundred kilomeﬁtés’to Lake Qhad
in the northeasg.' He_shoyed that the Sediments are poénlyf
to'MOderaEelyusbrtEd_d@wﬁ'the_fiver_basin and cowposed'qfr
coarse- to médium«grained sands which were deposited in one
phase of-depbsiticn; .The modérafe roﬁndinq was:as_a‘resulg
of the ‘corroding abilityIOE_the.Chaﬁnél bedrock. The
wiﬁning of économic depoéits of cassiterite, sand and gravel
and shallow groundwater from alluvial sediments recharged
by the Delimi River, whlch drains Jos, could have major
effects on water quality. Detrltal_m;nqrals and minor _
radioactive eiement minéraliﬁation in the sedimenﬁs‘of parts
of Bauchi'aﬁﬁrBofnurstates?several hundred kilometres north-
east of Jos,have'ﬁeen asc:ibed to #he,rocks_of the Younger
Granlte Pfovince"(C._Okujeni, oral communication, 1983)}. -
Pollution could similarly extend downstream towards Lake Chad.

in a siﬁilar geologiqal, minefalogical and geochemical
study of the northeés_t part of Naraguta Sheet 168, covering
the Permanent Site'pf—the University of Jos, Ekpo (1984)
showed that thermajor_rocks of the area are the_miématitgs,

gneisses and the Jurassic Younger Granites, together with
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minor intrusions of basic dYRes'and'ap1b4pe§matlt1c gneisses,
By studylng the geochemistfy and mineralog; of the rocks,
stream sediments and water, it was shown that the finest—
claynsize fractions had the highest concentration of iron,
copper, mangahese, cobalt, lead, calcium and zinc.
 Concentrati0nscou1d be correlated with the mlneralogy,

the geology and envlronmental factors. Elenents, such as
lead, cobalt;and copper,detected could be correlated with
pollufioh'frbm metropoliiah Jos.

Hamza {1984), in ‘a similax study of the area south

of the Jos-Rukuba Road in Plateau State, studied the
geology, trace element content and mineralogy of stream
sediments within the area to provide a basis for predicting
the environmentalzhazards and minerallsations of the area.
Although the raw water samples had relatively low trace
element:coeteﬁts, Ramza (1984) showed that in the stream
sediﬁenée,cthe eoefsestﬂsize fréctions.formed the bulk of
the saméies and eﬂat.tﬁe~re1at1Ve'prOpOrtions decreased
with'ﬁredreSSiVely finer ffactiohs. This may be due to
sampling, or more likely, due to nearness of stream sediments

LCc source rocks. After hot extractlon with 4M HN03,
it was found that,_wlth very few exceptions, the finest or
c1ayesize'fractions of -stream sediments bad the highest

contents of Fe, Cu, Mn, Pb, Ca, Mg and Zn (Table 2).
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This was attributed largely to adsorplion to clay fractions,
but 1ndiv1dua1 variations along the same streams of trace
element concentrations was correlated Hlth rock type and
.environmental factors, such LY mining, mineral procassinq
“and human actiVltleS (Table 2). ' |
Table 2: Trace Elemenr Contents (ppm) of Different Stream ‘sediment
. ‘near Jos after Hot Extraction with 44 uN03 {after
Hamza, 1984, Table 3 p. 47, and Table 7.1, p. 58},

The highest concentratiOns,are in the finest size.
fractions. Hote lower concentration in water

samples.
Sample | Mesh Stze of _ Trace Elemeats (ppm)
No. Stream : _
Sidiments Fe JCu JMn | Co | Pb .| Ca Mg Zn
S$TS-1 | +0.5mm 200 0.5] 3.0]/ 0.3}j 0.5[0.0f 1.8] 1.1

~0.540,25mn 275.7) 0.31 3.8} 0.3} 0.6} 0.1] 1.8 1.6
~0.25¢0.125mm| 298.6} 1.4) 5.8] 0.4 1.0) 0,3| 66.3 } 2.2

~0.125mm 586.5 [16.9 |14.0| 0.7] 2.0 0.8| 12.4 {12.5
Water g 4.0] nud| 1.0| nd{ nad } 3.5 2.7 ] 0.3
STS-2 | +0.5mm | 119.0{ 0.6} 1.0] 0.4] 0.5] 1.2 0.4 [70.0

~0.5+0.250am | 118.9| 0.0} i.¢| 0.4 0.8)] 1.0 0.3 ]|45.0
-0.25+0.125mm] 167.6] 0.6} 1.0]0.4{ 0.8} 1.9] 0.5 }90.0

=0.125mm 275.7( 3.9 3.0} 0.6 3.6 2.1 0.6 ] s.0
Water 4.0| n.d| n.d} n.d| nd} 3.5) 2.7] nud
STS-3 | +0,5mn 127 | 1.3] 1.6] 0.1} 0.6) 0.1| 2.8 1.1

-0,5+0,25mm 137.8¢ 0.3| 1.8[ 0.1] 0.9] 0.1 1.8 [ 0.9
-0.25+0.125mq 210.8] 0.7} 2.8{ 0.3]| 2.0} 0.2{ 2.8] 1.4
«0.125mm | 437.8] 7.1] 8.0} 0.5} 2.5) 0.4} 9.8) 4.0
Water S 3.3} n.d| n.d] n.d| n.d| 3.3 2,71 n.d

n.d. = not detected.

--82 —
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Manuel (1983) 1n a stratigraphxc and sedimentological
study of the tin mineralisation in parts of the Gold and Base
COmpany Mines in the Rayfieldsﬁarakin Delimi areas, Jos,
5h0ﬁéd‘tﬁa£ the sedimehts are poorly sorted, angular to
sub-angular, mediun- to coarse-gralned river sands deposited
in an oxidiz1ng environment in stream channels averaging
6 métres'éach‘id_depth and‘width._'Manuel (1983) also showed,
from stfatigréphic cdﬁ:eiétlons énd“heavy mineral analysis,
that.Eﬁe-higﬁéSt_concentrafian of cassiterite and assoclated
ofes'dééubrédféﬁ sedimént depths'bangiﬂq from 4 to 8 metres,
due iéfgeiy to tﬁeir-hidﬁér dehsity. ADetailed sedimentological
analysis showed that the sedxments vere mainly saltated by
the river CUrrents and the poorly.sorted angular nature was
due to the actiOn ‘of eddy CUrrents on these materials
deposited close to source areas..'

| Ochonoaor (1984), in a gnologlcal and environmental
geochémical study of the Rayfxeld-Bukuru area, where - there
was’ exten51ve_pqst aI;UV1a1 mining and mineral processing,
showéd-tha§ Eﬁé'bdhcentratioh Qf'm§St_trace elements in the
waEérs wére'within ﬁerﬁisSible internationél standar&s'
Althouqh a much 1arger sample population was Lequlred for
firmer conclusions, OchonogOr (1984) tentatively ascribed
the variations in elemental concentrations to environmental,

human and geological factors, and recommended detatled multi-
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~disciplinary study, especially since endémic goit;erand
other disgaées,whi¢h.occur 16 fhé_general area}may b§ due
to qeochemicai‘faétbts.' Oéhbﬁbgor also'ébtaiﬁed'ﬁéenhs
of trace element concentrations in stream_SGdimenté é1m;1ar
to those of Ekpo (1984) and Hamza (1984}, whereby trace
elements generally 1nCre§sed.thh deCreése ln graie sizes
of sediments (Table . Well water:Samplgs contained
significantly lower Ca, Mq, Fe,_Zn.and Mn'thanladjaceht_stream
waters, hencé well watgrs'would pfovidc.puber.drinking

waters {Table 3).' HOwéver, in the absence of thick weathered

‘superfical cover wells dry up during the dry season

Table 3: Trace Element Contents of Strcam Scdiments (S),
Stream Waters (SW)}, and Well Waters (W) from the
Rayfield-Bukuru acea, near Jos (af ter Cchoncgor,
'1984; Table 3, p. 45, and Table 4, p. 47).
Compare data with Table 2. _

Sample | Stream Sediment Trace _Elements {ppm) _
Mesh Size (M¥) -Fe Cu |Mn {Co | Pb "} Ca ‘| Mg Zn

51 +0.5mm 682.210,0]1.1] 0.1 0.0 { 0.3 ] 0.4 G.3
"0.5"‘0.25“1‘“ 180.1 0.1 2-2 0-1 0.0 0-6 . 1.2 0.7

-0.25 - 0.125am [173.0{ 0.1} 3.2] 0.2{" 0.0 { 0.6 | 1.8 | 1.1
-~0,125mm 200,0)] 1.4 | 8,07 0.2} 0,3 32,0 7.0 5.0

52 +0.5mm N : 91.9] 0.,1] 0.6| 0.1} 0.0 | 0.1 6.3 0.4
"’0.5 ¥ 0-25mm 12700 0.5 100 0.1 041 0-1. 0.6 0;9
-0.251»0.125{:\:“ : 105-4 0.5 108 042 0.2 0.4 1-2 1;4.
~0.125mm 78,41 2.8 3.1] 0.4} 0.5 0.8 2.0] 3.0

~0.5 + 0.25mm 75.7{ 0,1 0.9| 0.2] 0.1 [ 0.1 ] 0.7] 0.6
~0.25+0.125mm 87.8) 0.1 1,2] ¢0.4| 0.0] 0.3 ]| 0.9 1.2
-0.125mm 229,71 4.51-4.3] a.8]| 0.0 | 1.6 ] 3.1 7.7

SWi Stream Water 9,7] n.m] 0,2] n.m} n.n | 2.5 0.1 0.0
sw2 "o " 8.7 n.ma| 0,31 nomy n.w (26,0} 2.7] 0.0
SW3 " " 9,0 r.m| 0.4] nem} n.m 11,8 1.8 0.1
Sw4 H ' 9-7 H.m 0.2 n.m n.m 2.4 0.1 0.0
WWi Well Water 0,0{ a.m{ 0.0{ n.y nem | 0.0) GO 0.0
ww2 " " 0.0! n.ml 0,01 n.m! n.m 0.0 0.0 0,0

H.m = ot measured. -
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) oOkeke (1984), in a geological and hydrogeological
stﬁ&?ij Ehé ﬁdkthé?n.ﬁari of Haradutd Sheet 168 NB,
_bé£W§eﬁ:£he Jés%ﬁﬁkufu'aﬁd the Rukﬁbé'?oﬁngér”Granite
Coﬁpleﬁés 6fktﬁe'36§'aréa,'idéntifiédﬁéhréé ﬂydrogéoloqical
units céﬁsléﬁiﬁg'bf'thé'Quéternary'sedimentéfy deposits,
 Ehé1Qéa£hé}ed=i$né§ in the chstalline.iqnepus and_meﬁamorphic
rocks, éhdfihéJ£e¢£6hicaliy'fraétured zones in the crystalline
lroéig;i-ThégfhiCkﬁéSS 6f eé&h unit varies and water levels
fiuctuateb'Q16é1§;_feshi£ing in several dry wells at the
péﬁk ofﬂthevdr?:Séaéon, about Aﬁtil/May. Okeke correiétéd
the chemfcal quaiiE§ of.tﬁé groundwater in the study area
w}th_thelgeOIOQy. ‘When Cdmpared witﬁ Vorld Health
6rqénisation (WHO} standards for atinking water, both the
surféée and.groundwater of Ehe area have total hardness,
pH, cations and anlons, etc., within bermissible 1imits,
.HOWever, the coiour and turbidity of the Delimi River and
some wells,.aé well as their ammonia, tante and amount of
totél dissolﬁe& sélids are largélyjfrom preliminary |
éxaminations, exceésive. These waters need treatment
prior to domestic_énd indqstrial uses as Lthey have been
poliuted by agricultdral bractice, the extensive usé,
éspééially aloﬁg étream valleys of animal and manufactured

fertilisers, disposal of solid and animal waste into and

along the banks of the Dellml River and its tributaries

s 85 ——
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(such as near Gada Bauch1 and Gada Biyu), leachates from
the extensive past mining activities in the Naraguta area,
and poor sanitation from cemetrles, septic tanks and
liquid waste from open gutters drainlnq Jos, eSpecially
as storm run—off. In areas of relatlvely thin superficial
Hcover, or excessive concentration of watﬂr ‘=Ils, where
overnabstractlon of water occurs, the water wells, which
SUpply purer water than theistream water, most wells
Become dry durihg the dry seéscn.  A complete asSessment
of the quality of the surface and subsurface waters

must include bactérioloqical studies.
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ﬁineralbgicaisékamihatioh of fhe Blsichl-iantar mine dumps
shows that the dump contains zircon, monasite, thorite; and
opQQUe:ofe_minéfals,_such as magnetite with ilmenlite in oriented
intergrowth,.magnctite marfitised,or replaced by ‘limonite or
replaced by rutile, pseﬁdoruﬁilé or leucoxené. ;The oxidation
_énd leaching 1s caused. by the presence of water. Co}umbite-
tantalite, and rare chromite and taplolite are also present
(A. MGcke, personal comm., 1984), Preliminary examination of
‘these mine dumps and stream sediments indicalc Miah radioactivity
and ﬁobile trace element contents.

_ In a geoloalcal study, with particular reference to the
sedimentation pattern\of the Delimi River'valley north of Jos,
eépecially:lh order to delineate the paramaters whlch_determine
the sedimentation of tin~bearinq,minerals, Cnyeji (1984)
indentified tectonic structures, such as joints, veins, dykes,
folications and lineations.iﬁ ¢rystraliine rocks, and graded
bedding, cross  bedding, massive bedding and mudcracks in
Stréam—laiq sedimenfary-fdcks. The Delimi River is erosionél
and bighly channelised when it.pasées through ridges. Grain
size anélysis sh&ws largely unimodal distribution but with
SYmmétfical and asymetrical distributlon. Samples with asymmetrical
dist:ibution of gralns. contaln large amounts of heavy minerals,
including cassiterite, and these samples largely occur upstream
of channel bars. . Mineraloglcal and textural features of gralns

suggest:that-the-sources of the sedliments are very close by,

largely from the_surrounding Younger Granite ani Basement Complex
rocks. '
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Like the prépofﬁionél distribution found by Hamza;(19a4);'
Onye}i's more ditailed steving showed that although the greatest
portion {over 80 percent) were the 2mm to 0.5mm fractions, thére
was also systematic decréase in the relative propoftlohstfrod s
Eﬁe 0.5 to 0.125mm mesh fractions. The major components of
grains were 60-80 percent quartz, 10-30 per cent feldsbars, 5-15
percent opaque 'oxides-agd up to 10”pet¢ent'r6ck'fféqment53fdr'
the light fractlions, while the heavy minerals included mohazite,
zircon, magnetite, iflmenite and cassiterite.

Adiuku-Brown and Qqezi (19é4 ; anﬁ_this'ﬁolume) analysed
ten different sulphide minerals,-consiéting largely of galena,
-sphalerite and arsenopyrite, from different parts of Nigeria
ﬁsing acids, acid mixtures and different acid strengths and
found that dilute nitrlc acid, which 15 one of the cheapest,
safest and simplesé of thé leaching solutions used, gave fésUlts
comparable to those using stronger and more dangerous acids or
acid mixtures, or using thé specific methods for sulphides.
‘These sulphides could be correlated with theire qeological
environments and could provide significant by - product elements,
such as Cd, Sb, Cu, Agq from the sphalerite and galena, Sb from
galena, and Ge and Cd from the sphalerite (Tahle 4). Elements
which could also cause- 1mpur1ties and metaliurrical problems are
also discernible (Table 4). "In view of the large number of -
samples that may be treated for a comprehcnbxvo study, as well as

considerations of safety, procurement and technical problems,. the

use of simple dilute leachates is of vital ihportanée, espeéiaiiy
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Table 4: Major and YTrace Element Contcnts of Sarples from the New Zurak
© T Lead-Zinc Minés, - SW Plateau State, Nigeria.

Sample . Semple Type Ma jors o Trace Elewents (ppm)
Na, - (ut.potcent)
' R . Fe In b Cu Sb Ay €d HiCr Cp Hn Ge

Al mtered Sphalerite ‘2.0 26.0 38.B 564

-, L

- 950 603 40 34 335 575 -

2 B2 Less sltered, - < 2.1 52.2 0.0 1847 - 158290 40 30 15 130 -
. ‘Sphalerite : e : : :

3 D4 . Less altered ' | 9.0 49.7 0.0 726 - 109 1340 20 20 620 2795 -

Sptalerite .
4 F6  White Mine 1.4 30,5 8.0 52 - 475 6855225 335 0 -
.. Dump povder : | : '

5 7663 '5' Galena - 0.1 65.0 200 Y00 YOO - - - - - -

,.é__msﬁ "W Galera - 0.5 70.0 400 2200 500 - - - - - -

717660 's' Sphalerlte C2.558.62 2.0 - - 200 2380 - - - - -

8 7666 W Sphalerite 2.65.0 10 - - towon-- - - -

S

9 ‘7659.'P' U_ccurrence _
. Galena = -~ 0.0 73.0 200 500 600 -

i
J
I
i
]

10 . 7651 '0' Decurrence o . :
Ceh Sphalente ‘ 3.558.3 0.8 - - - 2600

11 7657 '0' O_{:currcnce ‘ . :
Galem - 0.5 70.0 S0 300 450 -

]
1
t
t
1

Notes: - Seriel.Nos. 1-4 = Hean values of analyses frém Adiuku Prewn and Ogezi(this vol.)
Serial Nos. 5-11 = From NECCO Consultancy Repert for Nigerian Mining Corporstion,
: S Jos {4976) on Beolbgicel Investigations of Lead-Zinc
mineralisation in the areas of Abakaliki and Zurak, Higeria
(P137 ~ P138Y¥(Pi37-P138)
Not determined or measuced
Not detected.

" n

n.d.
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in'deve10p1n9L¢§ﬁntr1és short of foreigh'QXChangé;'téchhicall
personnel and equipment. |

In an economlc and environmehta1 study of the;lead-ziné‘
nlninglarea'of Zurék' Sbuth-éastern Plateau State, (Ogezi 1984;
and in Prep) showed that apart from the major economic slgnlficance
of the Zurak mine, which has been closodfor about a5 years since
193?,because of the metallurqical and lnfrastructural problems
and depressed metal markets, the dumps are a ma)or source of
Pollution'to surface and undérqrdundIWater: e Qdil.aé plant and
animal life in the area (table 4). . |

The minera109y of the sphalerite - .and galena~r1ch sulphides
from the Zurak Pb-Zn mine consists of galena (Pbﬁ),_Sphalerite
(2nS), marcasite and pyrite (Fesﬁ); and minor bfﬁvo:ite (N1, Felsy,

chélcopy?i_te (Curéézj,- béurnonite (CuPbSbHS3) and bravolte
boulangerite {Pbs Sb4 511) White, highly corrosive mine dﬂﬁp
powder is scattered over the nining area and kas resulted from
the partlal decomposition of the sulphides ke -!Lered sphalerite,
- galena, chxlcopyrlte, pyrrhotite, graphite an- ,:me sulphates.
(A. Mucke, pers. comm.,1984). S5ome of these m-nerals are reported
for the £irst time in Nig‘erian sulphide orcs _

The Zurak mine pit water used for dOmeﬂ!Lc purpoées by the
Inhabitants of New Zurak 1s green in colour, has typicél sulpﬁide
. smell, and largely devold of animal life aﬁ' qenerallf cqntains.
much higher concentrations of Ca, Mg, Zn, ib :ud Cd‘thqn st tap

Water, streams and reservolr waters in the .!:s area and the Zurak
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area pond water not polluted by haman activity (Table S).
A muitldiséiplidafy study of the area is blaﬁned to assess the
total foeéts of mfning and mineral processing on the small
rurél-céﬁmunity of New Zurak ?111age and on plant and animal life
in thn area. | _ |

: Apart from the investhatlons reported above, a preliminary
inVestigation of the effects of human activity on the chemlcal
quality of surface water has been Carrled out on samples of ‘water
from the Lamlngo (leerty) Dam - and along a tributary stream to
'the Delimi from Lamingo Dam to the brldge con the Ring Road,’ near
the Gospel Falth Church, Jarawa, Jos (Table 5). Apart from Mn,
the dam WaEer COhtaihs lower:of similar amounts of Ca, Mg, Na;
'anqnd Fe. Stadnant vaters with significant blological actlvity
éﬁaﬁéreas albnq the stréam§'defecated or used for laundary contained
siéniflcantly higher Ca, ée,'and-Né {Table 5}). This type_df study
is;being.conduéted thrOUqhout Jos area in streams and wells, but
the necessity for 1nteqrated bacteriological studles cannot be
ovetemphass i sed .

4'.f' CONCLUSIONS AND RECOMMENDATIONS

_ The reSUlts of the ﬁreliminary sﬁages of this research prbject '
reporteﬁ above has, apart from providing analuable students’ 4
?training, brought out clearly a number of n'i 1oms and suggested
:a number of lines that could be followed in liv - uext stage of the
'research:

1) Standardlsed 1nstructlons coverling sample collection,

preparatlon, treatment, storage and analysis procedures

-_..91 —
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should be prepared, together with detalls of fleld

-determinatiohs_and observations, preferably in a card

. form.

The forms of lons to be determined and their slgniflcance
should be looked finto rather than the total fons being

determined as at present since the fons which move with

. water are those which are elther soluble In water or

th?sg that occur as components of stable suspensions . as

-cations and aniohs, uncharged atoms, organic complexes,

~as colloids and suspended matter, and as fons absbobed on

suspended matter. Their . toxicity and effects depend
on their_speciationlor the forms and nature of the atoms.

In view of the relatively low concentrations of most

trace elements {n the water samples analysed and of (11}

above, preconcentsation of atoms by ion exchange, solvent
extraction, etc., or the use of more sensitive methods
aﬁd equipment Vshould be considered. Seasonal varlations

should also be checked in all waters.

With the aCQuisition of more basic equioment and

systematic

"reagents, more/sample colection, preparation, digestion

andnaﬁalysis would be embarked upon, cspeclally for stream

sediment, water ahdrtock samples.

The fo11dQ1ng tentative'sclentlficfand environmental recpmmendau

£ions and conclusions could be reached from the results of these

preliminary investigationst

v)

Most of the alluvial stream sediment deposits are derived
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from neacby sources and, often, contain minerals with

high radicactivity, such as moﬁazlte,'thorite'ahd :

zircon. These minerals may have harmful effects when

used for houses.

Aithbﬁqh Somé elements may be leaéhed from mining,
mineral prOcessing and mine dumps, étc., thelr
concentrations in sediments, waters, soils, plants and
animals depend on thelr sblubility and speciation as weil
aslfhe'season. Soﬁe lake water not 5uitable domestic

and 1ndus£tia1‘uses could be investiaated for
recreational . and agficulturél_pukpo#eé.

Dilute nitric acid is édequate'for'thé extraction of most
major and tfaée elements From suiphides and stream

sedlments,

" The cla?—sizé or finest'fractiOns of stream sedimeénts

generally had the highest concentratlon of the

environmontally significant trace elements, and mOst
variations could be explalned by geologlcal and human
factors. ' | |

The well Waters,generally dontainedVXESs trace elements
snd are more sultable for domestic ~nd industrial
purposes than stream waters, bUt.SU'ﬁunsl variations_aée_
to be i"n\'esti'gated m" both w'al:efs."r'ln' general, thetr
trace element contents reflegt”éeason, and gﬁoloéldal.

and human factors. Bacterlological tests are necessary

on the waters to deduce their optimum uses.
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X} Some sulphide and other ore minerals contaln significant

émodntsﬁof bﬁhﬁroduct trace eéleéments which could make
theiélmlning, processing and extracliun wore economic

than as of now.
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"a-UNIJOS RESEARCH PROJECT ON ENDEMIC GOLTRE . (@

Prof, I. Tiwari and Mr., M. Ckoronkwo

Department of Community Health, Facultb of Medical Sciences

The last report of JICA-UNIJOS Research Project on Endemic Goitre
which covered the period for second half oﬁ';QBj_had.ouﬁlinéd the overall
.objebtives of the study, the methodoioqy employed for survey, classificat-
ion of goitres phasiag of the project, plan'of action for 1984 etc,

The survey of endemic goitre among pre adolescent children in,
schools of Basza I,.G. A of Plateau State was carrxed out. - The Eollowinq
work has been completed up to the ist half of 1984, endlng June 1984,

1. A total of 1104 school children in the Government Secoundary
Schools of Binchi, Zagun, Jengre and Mlango have been surveyed.,
(See enclosed map). The tesulfs of survey bave been outlined
in Tables 1 - 5 in Appendix A, .

2. A total of 81 blood samples from the school chlldren. both
with and without thyroid enlarggment, have beenlcollected
by the department of Chemical SﬁthOquy for Thyroid Function
Tests. Theée.samples have been frozen and_stored for. analysis
at a later date. _

3. The village leaders in Bassa L.G.A. (the Chief 6f Bassa and
Heads of the villages) hav& been contacted to elicit theirx
support and co-operation for the purpose of extending the

_ 901Lr9 survey work Lo the general populatlon in the area. The
fesponse hwe hvon most uncouraq;nq and support for the survaey
work for endemie goitre in villages has been promised.

4. A btotal of_19 drinking water samples Erom as many villages
in the area has been collected for physico-chemical éxaminatiOn
of water SamPICb as well as determinat1on of iodine (iodide ions
by ion chromatography analyser) in the drlnklng water. Some
samples have already béen analysed and the results on the
remaining are expechd to be available soon.

Constraints in Carrying out the work:

According to the time schedule coutlined in the 1n1t1al report of
the prOject a total of 600D students were expected to be covercd up by the
survey team by the end of June 1984 as part of phase I of the study. Due
to non-availability of the vehicle for survey work from April *84 onwards
no survey could be carried out during the last quarter and the target of

coverage of G000 sclicod children has not been achieved. Meanwhile the



schools Have closed down for long vacation till September 1984. The equip-
ment and chemicals necded by Chemical Pétholoqy Dép&rtﬁent for thfroid
fuhction'tests_havé not yet'arrivéd and work has not beea possible to be
started.

Plan of &Ctlon dullng Sccond Half of 1984:-

’ On the basls of exp@tzence galned tlll date the study team feels that
lethxn the multlple pressures of work on the academic staff involved in the
:study 1t would not be possible ko cover the eatire Platear State under the
survey work, This would be particularly so in view of the distances of
different L.C . from Jos. The resource position for carrying out the
study is also nol’ ﬂxpecLLd to improve dramatically in near futurc. In view
of the above, it is therefore necessary to modify the tarqgets for achieve-
wment meptioned in bétlier :époris. The study team puxxges the following
changes - _ .
{i) Thé 0ri§inal target of coverage of G000 school children for
survey will be reduced to about 3000,
i) A letal of_aboutZQOOO school children yet to be covered up will
o be surveyed as soon as thé schools open after long vacation.
(iti} . "dweVQE, the remaining childreﬁ wili_be covered up in two
L.G.A. other than Bassa, (he selection being maée'on the basis
bf their topngraphicat location and physical'[eatures. The
department of Land Survey of Plafeau State has been approached
and thef:ﬁrdmised to make available necessary data to help
select Lhe GL.G.A, for the study.
{iv) - ’ Thé_CommdniLy response {or the survey of qéneral population for
. endenic qéit(e has been very encoufaginq in Bassa L.G,A., This
will be fully exploited to carry out the study of the prevalence
' of ‘endemic goitre and the related clinical catities viz. cretini-
sms, hypothyvoidism etc. Blood samples for study of thyroid
function test will also be collected,
vy _Water‘énd séil‘sampies from the area will be collected and
- .éubjectcdrto.iod;ne estimation. 7Thus a composite data on
.ére§élence, clinical.picture, thyroid function and iodine
availabilitylfor at least one L,G.h. {Bassa) éill be collected

by the end of 1984, thus devetailing phase I and phase II of the

study.
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