
Kutheni usomba 
umhlaba? Ingaba 

kukho into 
elahlekileyo? 

Oh!, mholo. Kubonakala ngathi 
kukho into esiyifumanayo-

eyashiywa ngabantu 
ababelapha ngaphambi kokuba 

kubekho thina.

Obani? Aba bakhenkethi 
sidlule kubo phambili phaya?

Kuba ibhaliwe kwintsalela ezincinane ezenza 
ezozinto sithi sizifumane. Ndingu Nomonde. 
Ukuba uyafuna, ndingakubonisa ukuba ufunda 

njani ngexesha eladlulayo.

Yhooo! Nikwazi njani 
ukuqikelela iminyaka yazo?

Yhooo!, Ewe 
Ndingakonwabela oko.
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Radiocarbon dating 
_ 

NC- NC IXESHA LE CARBON!

Zonke izinto eziphilayo zithi zitsale/zifunxe i carbon 
de zibe ziyafa. Phantsi kweemeko eziqhelekileyo, i 
carbon ine protons ezintandathu kunye nee neutrons 
ezintandathu. Lonto yenze ukubasiyibize i 12C. Kodwa 
ngamanye amaxesha i carbon ekhethekileyo iye 
idalwe kukuphuma kwamandla ngemitha yezinto ezithi 
zifumaneke ngokwendalo emoyeni okanye elangeni 
(radiation). Ibizwa  ngokuba yi 14C xa ithe xaxe nge 
neutrons ezimbini. I 14C iye 
yohluka-hlukane, itshintshe 
ubume, ibe yi Nitrogen xa 
enye yee neutrons isiba yi 
Proton. Ibizwa ngokuba yi 
Radiocarbon dating, yaye 
isincedisa ukuphendula 
imibuzo malunga nexesha 
eladlulayo. 

NTSHAYELELO NGE RADIOCARBON DATING

Konke oku kwenza ukuba sikwazi ukubona ukuba lonto yafa nini, ngokuthi 
siqhathanise ubungakanani be 12C ne 14C efumaneka kuyo. Iye ibizwe ngokuba 

yi radiocarbon dating, kwaye  isincedisa ukuba sikwazi ukuphedula imibuzo 
malunga nexesha eladlulayo.

I carbon dioxide 
efumaneka 
emoyeni ithi 

itsalwe okanye 
ifunxwe zizityalo.

Izityalo zithi ziyibuyisele 
emoyeni i Oxygen. I Archaeologists zithi zifumane 

lomathambo, zihlole imilinganiselo 
okanye ubungakanani be 14C ethi 
ishiyekele kulomathambo.

I 14C ebisemathanjeni 
ngexesha bekusifa 
ngalo isilwanyana 

eso.

I 14C iyancipha 
okanye iphunguke 

emathanjeni ngokuya 
kuhamba ixesha.

Emveni kweminyaka 
emininzi.

Izilwanyana ezithi zitye 
ezizityalo, zithabathela kuzo i 
14C, ze itsalwe okanye ifunxwe 

ngamathambo azo.

Xa isilwanyana sithe safa, 
amathambo aso ashiyekela 

emhlabeni. Ngokuya kuhamba ixesha, 
i 14C iyabola.

Hayi, singabantu abafunda zebahlalutye imvelaphi 
yoluntu, izixhobo ababezisebenzisa ngaphambili 

phaya kunye neentsalela ezingqina oko, 
ngokuthi sombe kulondawo (Archaeologists).
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Imigangatho eyahlukeneyo 
yomhlaba, isinika uqikelelo 
lobungakanani kwezinto 

ezifumaneka kwimigangatho 
eyahlukeneyo xaziqhathaniswa 

nezinye. Oku kubizwa i 
relative dating (uphando 

ngokuqhathanisa). 

I radiocarbon dating 
ingasincedisa ukufumanisa ncakasana 

ubungakanani bomgangatho-
okwaziwa ngokuba yi-absolute 
dating -ngokuqhathanisai 12C  

kunye ne 14C elabholetri.

Uzakudinga: 

   Ibhot ille ye plas it ik i 

ekhanyayo,  es ikwe umntla 

okanye i  jagi  ye g ilas i .

   I intlobo ezahlukeneyo 

zomhlaba.

   “Artefacts” -  Ez i , 

ingangawo amalahle , 

i ints imb i  zehombo, 

amagqabi  okanye iz int i .

   Incwadana yokubhala kunye 

nos iba lokubhala

   Ibrash i  okanye icephe.

Beka i artefact kwizinga ngalinye (Beka into phezu komgca 

okanye umgangathos wesanti). Ungabeka amagama 

ebhotileni, kumazinga ohlukeneyo usokha igama okanye 

umyalezo. Kufuneka wombe ngobulumko ukuze uwafumane 

eme ngendlela eyiyo.

2 Tshintshisa ibhotile yakho neyomhlobo 

wakho ze uqalise ukomba. Khumbula 

ii Archaelogists (abembi bezinto 

zakudala) zisoloko zinobulumko 

bokushicilela yonke into eziyifumanayo.

3

zenzele eyakho indawo yokumba

Ii Archaeologists (abembi bezinto zakudala) bafunda malunga 
nexesha eladlulayo ngezinto abantu abathi bazishiye ngasemva. Oku 

kubizwa ngokomba okanye i ‘dig’.

Emveni kweminyaka engamawaka amahlanu, amakhulu asixhenxe anamashumi 
amathathu (5730years), umlinganiselo ongange siqingatha se 14C yoqobo 
seyabolayo. Elixesha libizwa isiqingatha sobom (half-life) and sincedisa ii 

Archaeologists zazi ukuba lingakanani na ixesha lento eyafayo.

KWENZEKE NTONI APHA? 

Gcwalisa ibhotile nge santi.

Ungasebenzisa umntla webhotile 

njenge fanela.

1

Umzekelo, ukuba i artefact inomlinganiselo 
onganga mashumi amabini anesihlanu 25% 
ye pesenti ze 14C siye sazi ukuba kuphume 

iziqingatha ezibini ngokwahlukeneyo. 
Lilonke iqikelelwa ukuba yayikho kwininyaka 

engamawaka amahlanu, anamakhulu 
asixhenxe namashumi amathathu wengeze 

(+) amanye amawaka amahlanu, anamakhulu 
asixhenxe namashumi amathathu ikunike 

(=) Amawaka alishumi elinanye, namakhulu 
amane kunye namashumi amathandathu. 

(5730 + 5730 = 11460 years!)



UNXULUMANO 
NOKUFUNDWA 
ESIKOLWENI

   Izibalo zebanga le sixhenxe 
ukuyotsho kwele thoba (7-9): 
Ukuzoba nokuhlalutya i (graph)

   Izifundo ze Natural Science 
zebanga le 7-9:   
Ithebula yezakhi machiza (Periodic 
table) kunye nesisindo manani 
(Atomic numbers).

   Izifundo ze Physical Science 
zebanga le 10-12:  
Ukwakhetha kwe Atoms, Isotopes 
kunye ne radioacticty.

Iingcaphephe 
ze radiocarbon 
dating zinamathuma 
aphangaleleyo 
okukhetha 
oko banokuthi 
bakwenze, njenge 
Nanotechnology, 
Biomedicine, 
Forensics, the nuclear 
industry, ezophando 
nzulu kunye ne 
Archaeology.

U-Riviningo Khosa uyingcaphephe 
esakhulayo kuphando nge nzululwazi 
e iThemba LABS, Indawo enkqenkqeza 
phambili eMzantsi Africa, kwi-radiocarbon 
dating. Uphando lwakhe lubandakanya 
ubume bomhlaba, umhlaba kunye 
nemilambo ngokuya kuhamba ixesha, 
ngokujonga imilinganiselo ye isotopes. 
U Rivoningo unomdla kwi isotopes 
ezenziwa zethiziphume ngokwemitha 
(radiation) esuka kokusingqongileyo, 
ebizwa nge cosmogenic nuclides.

Iinkcochoyi zamawa ase Waterfall Bluff  kwelase MaMpondweni, kwimpuna Koloni zigcine 
unxweme olukufuphi lukhuselekile, ixesha elingama waka eminyaka. Apha, iqela leengcali 

zenzululwazi zifunda  umqolomba (rock shelter) ophakame kakhulu ngokwaneleyo 
kwinkcochoyi, ukuyikhusela kumaza aphakamileyo wolwandle, apho bafunda khona 

ngabantu ababefudula behlala apho, indalo kunye nokutya okwakutyiwa elunxwemeni 
ngeloxesha.

esizidla ngakho kwamandulo

Ezi nzululwazi namathuba emisebenzi yazo



SIFUNA UKUVA 
KUWE!Ingaba uyafuna ukuziqalela i club ye science kwisikolo sakho? Sithumelele 

ezinkcukacha zilandelayo, i science sphaza izakuqhakamshelana nawe.
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UBUNCWANE BE ISOTOPE

I isotopes ziintlobo 

ezikhethekileyo ze atom, 

ezine neutrons ezithe xaxe 

okanye eziphungukileyo. 

Ngaphandle nje kwe Carbon, ii 

Isotopes sezinye ii elements 

eziliqela (ezihlikihle bomvu 

apha) zisetyenziswa ukufumana 

ubudala bezinto ezo zithe 

zafumaneka xa kusombiwa.

Mangaphi amagama onako 

ukuwenza usebenzisa iisimboli 

zezi elements?

53

I
Iodine

6

C
Carbon

20

Ca
Calcium

92

U
Uranium

38

Sr
Strontium

14

Si
Silicon

4

Be
Beryllium

8

O
Oxygen

18

Ar
Argon

19

K
Potassium

5

B
Boron

3

Li
Lithium

17

Cl
Chlorine

5

Pb
Lead

7

N
Nitrogen

26

Fe
Iron

2

He
Helium

15

P
Phosphorus

Umzekelo: 

4

Be
Beryllium

  18

Ar
Argon

= Bear

Ungakwazi ukufumana igama 
elinonobumba abathandathu?

Clue: Ifumaneka kuzo zonke izinto 
eziphilayo

- - - - - -

Singakuvuyela ukubona izithombe 
ze mini-dig yakho, kwaye sive ukuba 
ufumene amagama amangaphi. 
Ndwendwela i-Science spaza yethu 
kwikhasi lezonxibelelwano ku 
Facebook, okanye usithumelele 
izithombe zakho kuWhatsApp, kule 
nombolo ilandelayo: 
076 173 7130. 

Work sponsored by the DSI-
NRF (Department of Science 
and Innovation–National 
Research Foundation) Centre 
of Excellence in Palaeosciences 
Award Number (COEOP2020-1)

The P5 Project is an international and interdisciplinary 
collaboration of researchers studying human adaptations 
to coastal environments. More information about the 
P5 Project can be found at https://p5project.org, via 
facebook at https://www.facebook.com/pfiveproject/, via 
twitter at https://twitter.com/p5project and on YouTube.


