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CONCLUDING SESSIONS 

by Malin Falkenmark1 

TERMINOLOGY DISCUSSION 

A discussion took place on terminological issues, especially the best termino
logy to be used for intruded and fossil water of marine origin. 

It was concluded that connate ("born together") is the term to be used for salt 
water,that was trapped when the sediment was originally deposited, in other 
words the entrapped, original water. A number of processes during the follow
ing time period makes this water move gradually (recharge, tidal processes, 
land uplift, sea transgression etc). For the salt water after such processes 
the preferred term would be relict water. This word is preferable to "fossil", 
which is linguistically deceptive (Latin: "dug out"). 

Intruded salt water refers to salt water which has entered aquifers 1n the 
recent past,due to either natural causes or human interference. The term 
encroached might be used for water,intruded by human interference. 

In conclusion,the differentiation of saline water in aquifers could be 
structured as follows: 

connate 

originally trapped 
when deposited 

still present in the 
original formation 

GENERAL DISCUSSION 

relict 

after displacement through 
water exchange 

still old (>1000 yrs) 

The general discussion led to the following conclusions: 

intruded 

sea water entered in 
recent past due to 

- natural causes 
- human interferences 

(also encroached) 

. it was recommended to give wider distribution of results from SWIM-meetings, 
due to the general interest of the problems 

. achievements of the SWIM-meetings should be analyzed and a summary presented 
at SWIM-83 (responsible Messrs. de Breuck, Pomper, de Vries and Haman) 

. next meeting will be held in Italy on the invitation from Mr. Cotecchia 
through the Italian participants 

. instrumentation issues would be a new focus of interest to next generation, 
esp practical guidelines for drilling, sampling, chemical analysis etc 
(1-2 pages for each technique) 

. it was decided to keep saline water as the main aspect of SWIM, i.e. not 
bring in pollution problems,which might lead too far away from saline water 
aspect. 

SYNTHESIS 

Messrs. Geirnaert, de Breuck and van Dam contributed to the following synthesis 
of papers and discussions during SWIM-81: 

1 :NFR's Committee for Hydrology, Stockholm, Sweden 
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1. Contributions represented a great diversity with some differences as to 
national foci: 

- problems 
- surveys 
- hypotheses 
- calculations 
- experiments 
- instruments 

Poland, Spain 
Sweden, Spain, Italy 
Netherlands 

" 
" 

Sweden 

2. Field work and techniques used: it was considered desirable, in future field 
studies,to make better use of combinations of different tools available. 
Variables and methods could be combined on a broa~er scale in the practical 
field work: hydrochemistry, isotopes, temperature, surface hydrology, geo
physical prospecting, pumping tests etc. Furthermore tools are continuously 
changing. This makes it essential to devote more time in the future to the 
interaction between tools and field work. Special attention should be paid 
to age dating and isotope tracing methods,as tools for stu~ing salt water 
mechanisms. Taking into account that there were no reports on these techniques 
to SWIM-81,such reports would be welcomed for the discussions in 1983. 

3. Hydrochemistry was considered a perfect tool in fresh/salt water studies, 
especially as boreholes are so expensive. The present approach in regional 
surveys of comparing old and new data has however the serious drawback of in
comparable precisions.In other words, the present technique has reached the 
limit of its capacity. A new interesting technique now opening up is factor 
analysis with large potential as much more variables can be studied. The Piper
diagram is particularly useful for analyzing mechanisms., even if it is difficult 
to find "clean" water types (i.a. a question of sampling level precision). 
Mechanisms,as sea water intrusion, cation exchange and mixing of seawater with 
exchanged water,all occupy different zones and give different trends in the dia
gram. A field for expanding efforts is research to try to explain the hydro
chemical processes in the soil. More specifically, salt water in fissured rocks, 
not replaced by infiltrated water, should be studied in the Piper-diagram,in 
order to clarify what processes have affected its composition. 

4. Modelling constitutes a new tool in the field of saline water research. 
Although the present models greatly oversimplify real conditions (simple con
figurations, neglection of dispersion and diffusion etc), their mathematics is 
already quite sophisticated. The question therefore emerges: how far can sophis
tication develop? Where does it reach its limit? The geology will never be 
completely known; there will always remain data gaps to bridge. Another problem 
is the problem of field checks: how far should data collection go? All this 
brings the sensitivity of the models into focus. In future work it is finally 
essential that teams, representing different foci around the mathematicians, 
can cooperate. 

5. Future SWIMs: it was considered advisable to allocate, in the future, more 
time to discussions on field work, especially methods used and problems encounter
ed. Also discussions in general should be given more time to allow a larger 
amount of criticism, as this would contribute to the benefit of the participants. 
The IHP-umbrella makes sense: SWIM offers an exchange of information on problems, 
and a way of finding solutions in one area of hydrology, of considerable im
portance also when seen in a world-wide perspective. Even if it is advisable to 
maintain the informal character of the SWIM-meetings, it was found desirable 
that the reports should be given world-wide distribution. 
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