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PRECIS, the Botanical Research Institute herbarium data bank

R. E. MAGILL*, G. E. GIBBS RUSSELL” , J. W. MORRISt and P. GONSALVES**

ABSTRACT

PRECIS has been modified to make it more useful to taxonomists. The simplified system contains only 
specimen-related data, and the resulting decrease in the size of the data bank will make it more efficient to operate 
and maintain. The methods used to encode herbarium data, the operation of the storage and retrieval system, and 
several examples of system output, demonstrating the flexibility and versatility of PRECIS and its applications in 
herbarium curation and taxonomic research are described.

RESUME

LE SYSTEME PRECIS, BANQUE DE DONNÉES DE L'HERBARIUM DE L'INSTITUT DE RECHERCHE
BOTANIQUE.

Le systeme ‘PRECIS’ a été modifié pour le rendre plus commode á utiliser par les laxonomistes. Le systeme 
simplifié contient seulement des données relatives aux spécimens, et la reduction qui en résulte dans la dimension de 
la banque de données le rendra plus efficient á exploiter et á tenir á jour. Les méthodes utUisées pour l’encodage des 
données de I’herbarium, le fonctionnement de la mémorisation et le systeme d’extraction, ainsi que plusieurs 
exemples de sortie du systeme, démontrant la souplesse d'emploi du systeme ‘PRECIS' et ses applications dans la 
gestion de Therbarium et de la recherche taxonomique, sont décrits.

BACKGROUND

The computerized information system (PRECIS) 
developed for the National Herbarium of South 
Africa (PRE), as outlined by Morris & Glen (1978), 
became operational in 1980. Although the system 
functioned as it was designed, it became evident that 
its value to research at the Botanical Research 
Institute (BRI) was reduced by difficulties with 
maintenance and operation. After a trial period of 
approximately one year, the authors completely 
re-evaluated the system and provided a critical 
review of the system. The major difficulties with the 
system can be summarized as follows:

1. The system was too large (4 disk packs were 
necessary for on-line service) and the complex 
nature of the data base made programme mainte­
nance and alterations difficult.

2. There was a large amount of extraneous 
information, and a high percentage of empty records 
(mostly information not available on older spe­
cimens) was carried by the system (Morris & 
Manders, 1981).

3. The high cost of routine inquiries of the data 
bank, the difficulty in manipulating and correcting 
the data and the slow turn-around of requests 
discouraged use of the system.

4. The specimen labels were in a cryptic format 
unsuitable for curatorial and research purposes.
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In the light of these difficulties, the Botanical 
Research Institute decided to reassess the system 
according to Institute priorities, but with special 
emphasis on the specific requirements of herbarium 
curation and flora research. Datametrical Services 
reviewed possibilities for improved operation and 
efficiency of the system.

The problem of the size of the data bank and the 
extraneous information it carried (Morris & Glen, 
1978) was the most serious. From the standpoint of 
herbarium curation and flora research, the system 
was overburdened with a great deal of peripheral, 
although related, information. This included infor­
mation encoded under Economic Botany, Photo­
graphy, Garden Records, and some broad ecological 
data (regional rainfall, degree of frost, soil depth 
and colour, etc.). The remaining taxonomic infor­
mation was either specimen-related or species- 
related. Although there was an overlap of categories 
applicable to both groups, a further reduction in the 
size of the data bank could be brought about by the 
separation of specimen-related data and species- 
related data, where possible.

The problems of manipulating and correcting the 
data were traced to a single oversight in the encoding 
process (Morris, 1980): the computer number 
allocated to each individual specimen had not been 
recorded on the specimens when they were encoded. 
Because these computer numbers were not avail­
able, it was not possible to update the system in the 
most efficient and inexpensive way. The process of 
obtaining a listing of the computer numbers and 
attaching them to the specimens was tried, but was 
found too expensive in both computer time and 
man-hours. Another possibility, updating informa­
tion only when data was extracted for research or 
curatorial purposes, was much too lengthy a process 
and would retard research in non-taxonomic areas, 
as well as hamper curation of the collection. Clearly, 
what the Institute needed, was quick, inexpensive
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access to the data on a specimen by specimen basis 
and by groups of related taxa.

The problem of cryptic specimen labels, was only 
partly correctable on the old system because of the 
way data was encoded. Although the format was 
adequate for data base operations, it was unsatisfac­
tory for research and curation, especially to anyone 
unfamiliar with the system. It was clear that a 
method for producing complete and readable labels 
had to be designed.

Investigations showed that a simpler and more 
efficient system could be developed around a smaller 
data base with more clearly circumscribed re­
quirements. Furthermore, it was found that the 
existing data base could be restructured for use in 
the new system.

THE NEW SYSTEM

Over a period of approximately one year, a new 
Herbarium Data System has been developed. The 
new system consists of three main parts. The first is a 
restructured version of the data bank for the 600 000 
specimens at the National Herbarium, Pretoria 
(PRE). The second is a program (SPECUPDATE) 
that handles new data input, initial specimen output 
and permanent data file creation. The last part is the 
Burroughs-developed information retrieval system 
(INQUIRY).

1. The data bank

The data bank for the new system contains only 
specimen information. With the size problem of the 
old system in mind, the new system is restricted to 
data important to collectors, curators and taxonomic 
and floristic researchers. Although the system can be 
used to generate some species-related information 
from encoded specimen data (flowering times, 
substrate preference etc.), it has been accepted that 
a separate taxon-based data bank should be 
developed for this purpose. Thus, for instance, 
flower colour for the 890 specimens of Acacia karroo 
will not be stored for each specimen in the 
herbarium data bank, but rather only once under the 
taxon, in a separate species data bank, which will be

developed in the future. This type of descriptive 
information can, however, be printed on the 
specimen labels (see below).

The data bank has been divided into 10 data sets, 
each containing 40-70 000 specimens (Tables 1 & 
2). Specimen data for each of the four wings of the 
National Herbarium is contained in 2 or 3 data sets. 
Each set contains an exclusive range of taxon 
numbers referred to as genspec numbers (Morris & 
Glen, 1978).

TABLE 2.—Total number of taxa 
herbarium wing in

and specimens in each 
PRE

Wing Genera Species Specimens

A 876 6 320 134 083

B 476 7 880 107 737

C 480 5 110 116 260

D 570 5 402 134 962

Total 2 402 24 712 493 042

As indicated above, the amount of data encoded 
for PRECIS has been reduced to make the 
information more manageable and accessible. 
Specimen data is now entered on collecting forms 
that give the collector more flexibility in recording 
data for the specimen lables and the data bank. The 
collecting forms (Fig. 1) are A5 in size and encoding 
is done on one side of the form only. The form is 
divided into four parts (A-D).

1.1 Part A contains collector and locality infor­
mation (registered number of collector, locality 
number, specimen number, date, grid reference, 
region and major, minor and precise localities) that 
will appear on both the specimen label and in the 
data bank. It is possible to repeat this information 
for all specimens collected at a site by repeating only 
the collectors number and the locality number on 
subsequent collecting forms.

TABLE 1.—Data sets in PRECIS, with the taxa and numbers of specimens in each

Wing File name Families included Genspecs No. genera No. species No. specimens

A CRYMON Cryptogams - Eriocaulaceae 
(minus Poaceae)

0-832A 451 2 091 39 648

A GRASSE Poaceae 9900 -9904 209 1 104 49 800

A PETMON Commelinaceae - Orchidaceae 896-1837 216 3 125 44 635

B CASOXA Casuarinaceae - Oxalidaceae 
(minus Fabaceae)

1855-3937 341 6 005 64 282

B LEGUME Fabaceae 3443-3910C 135 1 875 43 455

C LINSTE Linaceae - Sterculiaceae 3945-5091 196 2 139 59 915

C OCHASC Ochnaceae - Asclepiadaceae 5112-6924 284 2 971 56 345

D CONSCR Convolvulaceae - Scrophulariaceae 6968-7645 173 1 508 43 391

D BIGOOD Bignoniaceae - Goodeniaceae 7705-8716 171 1 377 32 270

D COMPOS Asteraceae 8734—9605A 226 2 517 59 301
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B O T A N IC A L  R E S E A R C H  IN S T IT U T E . P R E T O R IA  P L A N T  C O L L E C T IN G  FO R M

A . Name of c o lle c to r--------- ------------------------------- --------------------------------- Name of plant .. ................................................................................................................. ........................_ ......... . . . ____
Registered No. of co llector L o ca lity  No. Specim en No. y  y  y y m m d d G rid  re f. Region

«  •  *  » o I 1 I ■ I  J  |________ I_____________________1_____________________|_I I I l _ | _____________L _ i _________________L _ i _________________L _ i _________________I_____________________ L _ J  ° * * »  I________I_____________________ I_____________________ I_____________________ I_____________________ l _ l _________________ I_____________________ I I_________________1— 1_________________ ! _ l _1— 1 L J

M jio r location  I i l a l i l . l  . 1  * 1 . I < l  i l . l
“ --------- -— 1------------------ 1— 1------------------1---------------------- 1— 1------------------1---------------------- 1— 1— 1— 1 1 Botswana 3 Lesotho 3 O .F .S . 7 Swaziland 9 Other

M inor location  | | | | |  | | |  | | |  2 Cap€ 4  N m i ‘  S .W .A . •  Transeaal
Precise location 4?

« « » i i  l_i  I i I i l i l i l__ i_j  i I i I i i ' i ■ I ■ i i I i_l  i_l   I i I i I i I i—_J

«  « •  I  *1____ I__!_!___ I___ I___ 1_____________1_____ I_________________ I_________________ 1_________________ I_________________ I_I_________________ I_________________ I_________________ I_I_________________ I_I_________________ I_I_________________ I_________________ I---------------------------1---------------------------1---------------------------1---------------------------1-1—1----------------------1— 1— I— I— I— I— I— i— I— I— I— !— I

B . Notes • . . i . i 4?i
«  « I  1 3 I I I ■ I l I I 1____i___I____ I I i____I___I____1____I__I_____<__1____ I____i___ I____I__I_____ I_1— 1______I___I___I____I__I___1____ I____I____I___ I__I_____I__ I____1

« « 7 » « L_l_I I I ■ I ■ I ■ 1 1 I I_I_I_1_I_________ L_l________ 1_I_I_I_I_________ I_1__________ l_J_I 1 )_I_______ I__________ I_I_I_I_I_________ I_1_I_1

« « • 1 5  I ■ I t I I I ■ 1 I I ■ I I 1 I 1 • I I__L _ l _____I___I____I__I_____ I_!____1____ I___I___I____!__I___1_____I____I____I___ I__!_____I__ I____ I

« « « i « I_i_I_i__I__i_l___i_I__ i_I___i_I__ i__I_i__I__i_I___i_1__ i__I__i__1_i___ 1_i_l___i__I_i__1_i_1___i__!__i__I_i___1_i__1

« « • I T  I______|__|_|____|____ |____ |________________|______ |_____________________ |_____________________ 1_____________________ ,_____________________ |_|____________________ |_____________________ I_____________________ |_|_____________________|_I_____________________|_I____________________ |_____________________ I_____________________ I_____________________ I_____________________ I_____________________ i_I_____________________i_____________________ 1_____________________ I_____________________ 1_____________________ I_____________________ 1— I------------------ 1---------------------- 1— I------------------ 1---------------------- 1— I------------------ 1

« . . .  « L* ■ i i i . I . 1 . 1  ■ I .  I i I . I . I , 1 . 1  i I . I , i . i .  I , I . I . I , * ’l

C . 4  t  •  1 9 * I B io tic  E ffec ts  j 1 Ve9«tation Typ e  [* * [Substrate * !Mo»sture R e jim e  [' * t [Soil Type  j* t jL ife  form

01 Abandoned land 01 O t K f t  01 P o o rty -d r .ln .d  0 1 G n . l l  21 I I ” .
, . 02 C u ltK .te d  land 02 K iro o  ? ?  S tony to ll/ro cky  02 Well-drained 02 S jnd  ï í  n  S  n i.

M .» m  I i ♦ . L  03 Planted pasture 03 Grassland ”  03 Pan/deoress.on 03 Loam 03 O w arf shrub
■. 04 P, * " < « “ >" 0« Open thru bland ”  I * ‘ “ ‘  .  0« S e e p .,e  a r ia  0« C lay '  a , .

AM. I V  I .  05 Garden 05 Closed sh ru b l.n d  ° ?  05 Marsh/swamp 05 B lack  tu rf « *
I— 1— L —I _ j m  0« Road/railwayside 0« Open «o o d lan d  0« Te rm ite  mound o« Ftoodplain 0« Hum us rich 0« G eophyte

07 G „ „ d  h .a . „ y  07 C IO » , w o o d l.n d  ? !  g ™ ' 07  .........................« . . .  0 7 S .lt / b r .c K  ”
»• 0« Burned recently 0«  Forest 0 .  R .vet/stream  01 Calcrete 0»  C lim ber

Aspect 1 . I Of D isturbed—other 09 Fynbo s ? ?  .  w * ,e '  0> O ry n .er/stream  bed 05 Later.te  J *  ^
10 No effect seen 1 0 A fro a lp .ne  [ ?  10 O .tch /do n ,a  10 O.sturbed Ï ?  S t d r o D h lt .

N S E w  11 Branch | ,  i_afce/dam 11 G rey m ottles H yd ro phyte
N E SW SC NW 12 S«a/»stuary/»a90on 12 Other 1 2 B ry o p h y te

____ 1_3_Othtr__________________________________________________________________ __________1_3_Lic hen______

O. H E R B A R IU M  U SE  O N L Y
Name of p la n t_________ _____________________________________________________________ ______ _________________________________________ ______ ______ ___________________________ ______ ___________

1 . I . I I-  I " .  I ■ I F « - » r  I ■ 1 ■ I , I ■ 1 , I ° > W | “ .  I  a .
Herbarium  Code |* * j Typ e  |*4 | F lo w er |* * j F ru it  * j Labels needed • ’

F i g . 1.— Plant collecting form.

1.2 Part B provides space for the description of 
the plant or other notes. This information can be in 
the form and style chosen by the collector and will 
appear on the specimen labels exactly as it was 
recorded. The data from part B is label information 
only and is not stored in the data bank.

1.3 Part C provides space for recording altitude, 
aspect and height of plants, and each will appear in 
the data bank and on the specimen label. A second 
group of blocks is provided to encode descriptive 
and environmental notes for the data bank only. 
Each subject field (biotic effects, vegetation type, 
substrate, moisture regime, soil type and life form) 
has its own descriptive terms listed on the encoding 
form. These fields should provide an abstract of the 
information given in part B, and do not appear on 
the specimen labels. This form of data storage is 
used because it is economical of space while 
providing a qualitative method for returning 
specimen data.

Part D is intended for use by the identifier of the 
specimen and contains space for the specimen’s 
name, genspec number, determiner and date, 
computer number, southern African Herbarium 
code, type status, presence of flowers and fruit, and 
number of labels needed. The first four fields occur 
on the labels and in the data bank, the remainder 
appear in the data bank only.

2. Specupdate

This program is the heart of the new system. It is 
responsible for a large variety of functions including 
new data input, data set manipulation and mainte­
nance, and initial specimen output in the form of 
encoded data and specimen labels. A brief review of 
the routine operation of this program follows: 1, as 
the collecting forms are completed they are grouped 
in bundles and encoded into data files; 2, data for 
each specimen is checked by the program for errors 
in each of the defined fields, and if none are found it

proceeds to print all of the encoded information 
(Fig. 2); 3, this printout is returned to the collector 
or herbarium for approval or correction; 4, when 
approved, the program then prints the required 
number of specimen labels (Fig. 3), and simul­
taneously transfers the data into the proper wing 
data set. When this is completed the program 
removes the bundle from the data file.

The system also has several smaller programs 
designed to correct or update the information 
already stored in the wing data sets. These 
alterations can be made for individual specimens or 
in groups of related specimens.

3. Inquiry

The information stored in the data sets is 
accessible by the Burroughs information retrieval 
package (INQUIRY). This system is suitable for 
research at the Institute, because it is an on-line 
system available on remote terminals. Information 
requested from the data bank can be displayed on 
terminals or printed out at the Institute. In addition, 
the possible uses of the system are increased because 
the requested data can be sorted, and the format of 
the printout varied to suit particular purposes. There 
are four major areas of information retrieval 
available from the herbarium data bank. A few of 
the possibilities are listed below as examples.

3.1 Collectors information

Specific information relating to a collectors 
record-keeping, including register of his collecting 
localities (Fig. 4), lists of collected specimens 
reported by specimen number (Fig. 5) or selected 
groups of plants (Fig. 6).

3.2 Herbarium curation

In addition to specimen label production by the 
new system, INQUIRY provides lists of specimens
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2917DA 
BOUCHER C

0 0 3 1 2 1

P H Y L I C A  AGATHOSMOIDES P I L L A N S

0 6 0 0 7 9 1
CAPE

1 9 7 6 / 0 9 / 0 2
ESTERHUYSEN EE 

0 3 0 3 7 6

P H Y L I CA  P I QU E T E E R G E N S I S  P I L L A N S

0 6 0 0 7 9 2
CAPE

1 9 6 3 / 1 0 / 1 3  
1 1 4 3  M

BATCHNO:

ACCDATE:

LABELS:

LOCNO:

SPRI NGBOK.  
M A R I E S . 2 4 . 1  KM

E L S I E S F O N T E I N  PASS.  
S P R I N S B O K - K L E I N S E E

SANDSTONE.  A RI D  FYNBOS.  
SCATTERED.
PC'JNDED BUSHES.

P 2 0 FYNBO STONY SHRUB 
M.  CROSBY.  0 0 0 0

MAUVE R E I D  SMOOK 

0 3 4 3 4 7  

P H YL I C A  NERVOSA P I L L A N S

P I KETBERG D I V .
FROM THE NEK BETWEEN THE TORI NG AND ZEBRA  
KOP UP TO THE SUMMI T  OF ZEBRA KOP.
ON LEDGES AND STEEP ROCKY PLACES.
S - S E  ASPECT.  DENSE WOODY SHRUBS.
SEPALS PALE G R E E N I S H - Y E L L O M , TURNI NG  
YELLOW-BROWN.  PETALS ABSENT.

H E I GH T  0 . 5 0  M 

4 8 8 6 . 0 0 0 - 0 0 6 0 0

C 6 0 0 7 9 3
CAFE

1 9 7 6 / 0 8 / 2 2

P 2 0 STONY SHRUB 
E ST ER H U I Z EN  0 0 0 0

3 4 1 6 B B  
VAN WYK AE

0 0 4 4 1 2

P H Y L I CA  E R I C O I D E S  L.  VAR.  E R I C O I D E S

HE I GH T  0 . 7 4  M 

4 8 8 6 . 0 0 0 - 1 2 4 0 0

0 6 0 0 7 9 4
CAPE

1 9 8 1 / 0 4 / 1 7

BATCHNO:

ACCDATE:

LABELS:

LOCNO:

BATCHNO:

ACCDATE:  

LABELS:  

LOCNO:

WORCESTER D I V .  
DE DOORNS.

MATROOSBERG.

NEAR OR ON BANKS OF STREAM.
NOT SEEN ELSEWHERE.
MUCH BPANCHED TOWARDS THE TOP ,  
WI TH TOUGH STEMS.
SEPALS DARK PURPLE- BROWN.

P 2 0 BNK R 
E ST E R H U I ZE N  0 0 0 0

3 4 2 3 A B  
VAN WYK AE

0 0 4 3 6 1

HE I GH T  2 . 1 3  M 

4 8 8 6 . 0 0 0 - 1 1 1 0 0

0 6 0 0 7 9 5
CAPE

1 9 8 1 / 0 4 / 1 4

PH Y L I C A  A X I L L A R I S  LAM.  VAR.  PULCHRA 
P I LL A N S

GORDONSBAAI . S T E E N 3 R A S R I V I E R M 0 N D .
BERGHANG TEENOOR K AMPTERREI N.

FYNBOS,  I N  VOLLE S O N L I G .
GOEDGEDREI NEERDE SANDGSOND.
REDE L I KE  S T E I L H E L L I N G .
DWERGSTRUIK MET WI T  BLOMME.
KOM PL E K - P L E K  VOOR.

H E I GH T  0 . 5 0  M 
P 2 0 FYNBO S O U  WELL SAND DW SH 

M.  CROSBY.  0 0 0 0  4 8 8 6 . 0 0 0 - 0 5 9 0 0

3 3 2 2 A C  
OL I VE R  EGH

0 0 5 5 8 4

0 6 0 0 7 9 6  
CAPE 

ASPECT m
1 9 7 5 / 0 1 / 0 4  

1 6 4 6  M

P H Y L I CA  PURPUREA SOND. VAR.  PURFUREA

BATCHNO:

ACCDATE:

LABELS:

LCCNO:

BATCHNO:

ACCDATE:

LABELS:

LOCNO:

H A R K E R V I L L E . KRANSHOEK NATUUR RES
K R U I S F O N T E I N  STAATSBOS.

FYNBOS I N  VOLLE SON.
GCED GEDREI NEERDE SANDGROND.
HOUAGTIGE DWERGSTRUIK WAT ALGEMEEN 
VOOPKCM.
WI T  BLOMME.

H E I GH T  1 . 0 0  M 
P 2 0 FYNBO S O I L  WELL SAND DW SH 

M.  C P 0 S 3 Y .  0 0 0 0  4 8 8 6 . 0 0 0 - 0 2 5 0 0

SWARTBERG.
SUMMI T  R I D GE SE OF BLOUCEFG t NORTH S I D E )

DRY STONY SLOPE WI TH R ES T I A D  
PROTEOI D SCRUB.
A FEW LOW SCATTERED SEMI - SPf f EAOTNG PLANTS.  
HEADS W H I T E ,  DARK BROWN I N S I D E  F LOWERS. .

P 2 0 FYNBO 
P.  HERMAN.  0 0 0 0

H E I GH T  0 . 1 5  M 

4 & C 6 . 0 0 0 - 1 3 6 0 0

BATCHNO:

ACCDATE:

LABELS:

LOCNO:

0 0 0 0 0 4 1

0 3 / 0 2

01

7 6 0 0 0 0

0 0 0 0 0 4 1

0 3 / 8 2

01

6 3 0 0 0 0

0 0 0 0 0 4 1

0 3 / 8 2

01

7 6 0 0 0 0

0 0 0 0 0 4 1

0 3 / 8 2

01

8 1 0 0 0 0

0 0 0 0 0 4 1

0 3 / 8 2

01

8 1 0 0 0 0

0 0 0 0 0 4 1

0 3 / 8 2

01

7 5 0 0 0 0

F i g . 2— ‘Counte rfe i t ’ specimen label, for proofreading by the collector or herbar ium staff.
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h e r b a r i u m  P r e t o r i a  0 6 0 0 7 7 4  h e r b a r i u m  P r e t o r i a  0 6 j q 7 7 8

T O i s i c  r a d  c2 4  2 7  DC Grid Ref./ 
H E R M A N  P P J  Ruitverw

Legit 4

0 0 0 1 7 8  N°

Regio T 9 ^ S

Anno 1 9 8 1 / 0 2 / 1 1
Alt.

3 J 2 5 D A Grid Ref./ 
A f. L L S *  J Ruitverw

Legit &

0 0 4 2 1 1  No

Reg io C A P E

Anno 1 9 7 0 / 0 3 / 1  2
Alt

C A S S I A  A B S U S  I . L 0 * 0 S T Y L I S  A L A T A  S p R F N 6 . F .  EX R E I C H 3 .

3 0 S H 0 F F S B E R G E .  L E E U P C O R T  R E C .  F A R * .  
8 2  KM FROM W A R M 3 A T H S  ON R O A D  TO T H A B A Z I * 3 I

H E R B  W I T H  Y E L L O W  F L O W E R S .

F R U I T  AND S E E D  C O L L E C T I O N .

L .  DU TO I T  0 0 0 0  Det j Ref/Verw  3 5 3 6 . 0 0 0 - 0 0 4 0 0

ADDO S T A S I E .
8 ¥ I L  E S F R OM S U U R 3 E R G  I N N  ON ADDO R O A D .

3 ' J S H C L U M P .  S *  A L L  T R E E .
S E E D .

O O O O D Í P  ; Ref./Verw 4 3 3 6 . 0 0 0 - 0 0 1 0 0

: g Li  H E R B A R I U M  P R E T O R I A  0 6 0 0 7 ? ?  H E R B A R I U M  P R E T O R I A  0 6 0 J 7 8 3

2 4 2 7 D C Grid R e f/ 
H E R M A N  P P J  Ruitverw

Legit A

0 0 0 1 7 0  No

D T R A N SRea io
A S P E C T  SE 
Anno 1 ? S  1 / 0 ? / 1 1
Alt

2 2 3 0  B D Grid Ref /  
V A N  R O O Y E N  N Ruitverw

Legit &

0 0 3 1 2 0  No

Reg io T « A N S

iA nno 1 9 8 1  / 0 2 / 0 3
j Alt

M A Y T E N U S  UN ^  AT A ( T H ' J N B . )  B L  A< E L OC < M A Y T E N U S  P J 3 E S C E N S  N . R O B S O N

3 0 Ï H Q F F S 3 E R G E .
8 2  KM FROM W A R W 3 A T H S  ON T H A P A Z I « B I  R O A D .  
O P P O S I T E  L E E U P O O R T  R E C R E A T I O N  F A R * .
S T E E P  K O P P I E S .
T R E E  W I T H  C R E A *  C O L O U R E D  F L O W E R S .
O C C A S I O N A L L Y .

P .  H E R M A N  0 0 0 0  Det ,R e f/V erw  4 6 2 6 . 0 0 0 - 0 1  8 0 0

V E N D A .  M U T A L E .

3 0 0 M S A V A N N E ,  *  0 »  A N I  E V E L D .
D R O E  L E E M G R O N D .
S T R U I K .

H E I G H T  1 . 3 0  M 

H E R M A N  0 0 0 0  D e tH  | Ref/Verw 4 6  2 6 .  Q 0 0 - Q 1 5 0 0

» E H E R B A R I U M  P R E T O R I A  0 6 0 0 7 8 2 n aso n ale  H E R B A R I U M  P R E T O R I A  0 6 0 0 7 3 4

3 2 2 5 A D Grid Ref./ 
DU T O I T  CF  Ruitverw

Legit &
0 0 0 1 S *  No

C A P E
Regio

Anno 1 9 7 9 / 1 0 / 1  7
Alt

Grid Ref./
E S T E R H U Y S E N  EE Ruitverw

Legit &
0  3 4  5 9  8  No

D N A T A LRegio

Anno 1 9 7 7 / 0  7 / 1  5 

A " 1 6 7 6  M

** AY T E N  US L I N E A R I S  C L .  F .  > * A P A I S P T E R O C E l A S T R U S  R O S T R A T U S  W A L P .

1
3 E R G K W A G G  A N A S .  P A R K  W E L T E V R E D E  < L O O F .

OU L A N D E  I N  S U K S F S S I E  S T A D I U M .
S T R U I K .
B L A R E  I S  AAN S T A M  S O WE L  AS M N  D O R Ï N G S  
G E H E G .

H r  I  SH T 1 . 2 0  M

P .  H E R M A N .  0 0 0 0  Del Ref/Verw  4 6 2 6 . 0 0 3 - 0 0 5 0 0

3 E R G V T L L E  D I S T R I C T .  U M S C H L A Z I N E .
B E L O W  N D E D E M A  T R I B U T A R Y

I N  S M A L L  F O R E S T  ON S A N D S T O N E  S L O P E S ,
B E L O W  C L I F F S .
T P E F .

p .  H E R M A N .  OOOOCtet  Ref/Verw  4 6 3 0 .  0 0 0 - 0 0 2 0 0

Fig . 3.— Specimen labels.
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COLLECTOR LOCNO OR ID

SMOOK L

8 1 - 0 0 3 0  25 28B D  TRANS 1 9 8 1 / 0 3 / 1 7
AT FARMHOUSE AREA D IS TU R B ED

8 1 - 0 0 3 1  2 5 2 8 E B  TRAN S 1 9 8 1 / 0 3 / 1 7
AT FARM BOUNDARY

8 1 - 0 0 3 2  2 5 28B D  TRAN S 1 9 8 1 / 0 3 / 1 7
AT R IV E R

81-0033 25283D TRANS 19ei/03/17
C L IF F  ABOVE R IV E R

8 1 - 0 0 3 4  2 5 2 3 3 D  TRAN S 1 9 8 1 / 0 3 / 1 7
LO CAL A IR S T R IP

8 1 - 0 0 3 5  2529A C  TRAN S 1 9 8 1 / 0 3 / 1 8

KW ANDE3ELE

KU'ANDEBELE

AW ANDEEELE

KW ANDEBELE

KW ANDEBELE

KW ANDEBELE

FARM CEM SBCKFO N TEIN  

FARM BOEKENHOUTFONT. 

BOEKENHOUTFON TEIN  FR 

FARM BOEKENHOUFONT 

FARM C EM SBC K FC N TEIN  

FARM CO ED ERED E

e 1-0037 
TOWN

e i - 0 0 4 0  3 0 2 5 C A

1 9 3 1 /0 3 /3 1  TROMPSBURC

C A P E 1 9 8 1 /0 4 /0 1
5 KM OUT OF C O LES B ER G  ON ROAD TO

8 1 - 0 0 4 1  3 0 2 5 C A  C A P E  1 9 8 1 /0 4 /0 1
7 KM FROM C O LESBER G  ON ROAD TO

8 1 - 0 0 4 2  3025C D  C A P E  1 9 8 1 /0 4 /0 1
2 0  KM FROM C O LES B ER G  ON ROAD TO

C O LESBERG
STEVN SBURG

C O LESBERG
STORM FONTEIN

C O LESBERG
STORM FONTEIN

8 1 - 0 0 4 3  3025D A  C A P E  1 9 8 1 /0 4 /0 1  C O LESBERG
4 2  KM E A S T  OF C O LES B ER G  ON B U LT F C N T E IN  RD

8 1 - 0 0 4 4  3025D C  CAPE 1 9 8 1 / 0 4 / 0 2
75 KM S E  OF C O LES E ER G  ON ROAD TO

8 1 - 0 0 4 5  3 1 2 5 A 3  C A PE
H A A SFO N TEIN BER C  50  KM N E

1 9 8 1 / 0 4 / 0 2  
OF NOUPOORT

C 0 L E S 3 E R C  
B U LT F C N T E IN -S T E Y N S B U R G

CO LESBERG

TROMPSBURG.

C O LESBERG

C O LESBERG

FARM H C L L E  R IV E R

B U LT F O N T E IN

FARM BOESMANSPOORT

FARM W ELTEVHEDE

F i g . 4 .— Collector ’s register o f  localities.

C O L L E C T O R ' S  R E G I S T E R  F O R  R E MAG I L L  

1 1 / 2 7 / 3 1

S P M N f NAME YR MO OY P E G I  ON G R I O MAJOR

5 34 0 MACROCOMA T E N U E  ( H O C * ,  1 G R E V . > VI  T T 1 9 7 7 2 3 T R A N S ? 4 3 0 C I S E K U K U N I L A N O
3 H I 9ft YUM 91 L L A f t D l E R I  S C H H A E G * . 1 9 7 7 2 3 TR ANS ? 4 3 0 C A S E K H U K H U N E L A N O
3 3 * ? T R I C H O S I O M  l / t l  3 P A C H Y C 0 N  T I  UM BRUCH . 1 9 7 7 2 3 T RA N S 2 4 3 0 C A S E K H U K H U N E L A N D
3 34 3 MACROCOHA T E N U E  ( H O C K .  1 G & E V . 1 VI  T I 1 9 7 7 2 3 T RA N S ? 4 3 0 C A S E K U K U N I L A N O
3 3 4 5 T O R S S T R U E k IA P R O D U C T A  ( H O R N S C H . ) P AR . 1 9 7 * 2 ? T R A N S 2 4 3 0 C A S E K U K U N I L A N O
3 3 4 4 P A P I L L A R I A  A F R I C A N *  <C .  M U E L L . ) J A E G . 1 9 7 * 2 3 T R A N S ?  4 3 OCA S E  KUKU N I L  ANC
3 3 4  7 P 1 L 0 T R I C H E L L  A P ANDUF A£ FC L I  A ( C . “ UE L L . ) J A 1 9 7 7 2 3 T RA N S ? 4 3 0 C A S E K U K U N I L I N O
3 34 7 P A P I L L A R  I A  A F R I C A N *  ( C .  M U E L L . ) J A C G . 19  77 2 3 T R A N S ? 4 3 OC A SE  K U K U N I L I N O
3 3 4 8 BR ACHT ME N1 UM P U L C H R L N  HOOK . 1 9 7 7 2 3 T R A N S ? 4  30 CA S E K H U K H U N E L A N O
3 3 5 0 T R I C H C S T O M U M  8 R A C H Y C 0 M  I U M  6RUCH . 1 9 7 7 2 3 TR ANS ? 4  3 DC A S E K H U K H U N E L A N O
3 3 5 ? P A P I L L A f t l A  A F R I C A N A  ( C .  M U E L L . ) J A E G . 1 9 7 7 2 3 T R A N S 2 4 3 0 C A S E K U K U N I L A N O
3 35 3 T R I C H O S T O M U M  t J R A C H Y D O N T I U M  B R U C h . 1 9 7 7 2 3 T RA N S 2 4  30CA S E K H U K H U N E L A N O
3 3 5 4 S E MAT C P H Y L L U  M B R A C H Y C A R P U M  ( H A » P E > 6 R 0 T H . 1 9 7 7 2 3 T R A N S 2 4 3 0 C A S E K U K U N I L A N O
3 3 5 5 SEMATOPM Y L L U  M B R A C H Y C A R F U M  ( H A m p e > BRO T H . 1 9 7 7 2 3 T RA N S ?  4 3 OC A S E K U K U N I L I N C
3 3 5 6 C A M P Y L O P U S  S P . 1 9  7 7 2 3 T R A N S 2 4  30C  A S E K H U K H U N E L A N O
3 35 7 B R Y U N  CA P I L L  A* E HE OW . 1 9 7 7 2 3 T R A N S 24  30C A S E K H U K H U N E L A NO
3 3 5 9 MACROCOHA T E N U E  ( H O O K ,  1 C » E V . ) VI  T T 1 9 7 7 2 3 T R A N S ? 4 3 0 C A S E K U K U N I L A N O
3 3 6 0 Bf tYUM S P . 1 9 7 7 2 3 TR AN S 2 4  3 DC A S E K H U K H U N E L A N O
3 3 6 1 SEMATOPH Y L L U N  9 R A C H Y C A R P U M  ( H A N P E ) 0 R O T M . l  orr 2 3 T R A N S 2 4 3 0 C A S E K U K U N I L I N O
3 3 6 ? P A P I L L A R I A  A F R I C A N A  ( C .  M U E L L . ) J A E G . 19  77 2 3 T R A S S ? 4 3 0 C A S E K U K U N I L A N D
3 3 6 4 C A M P Y L O P U S  i P . 19 77 2 3 T R A N S 2 4 3 0 C A S E K H U K H U N E L A NO
3 3 6 4 C A M P Y L O P U S  S P . 1 9 f 7 2 3 TR ANS ? 4 3 OC A S E K H U K H U N E L A N O
3 3 6 5 A U L A C C P I L U M  TR I C H O P h Y L L L M  AQNG S I R . I  9 7 7 2 3 TR ANS ? 4 3 0 C I S E K U K U N I L A N O
J 36 6 RT YCH0M1 T «  IU M S U R C R I S P I T U M  T H ^ R . 3 P . V» RO 1<J7T 2 3 T R A N S >4 30 C  A S E K U K U N I L A N O
3 3 6 7 9 R A U N I A  S E C U N O *  ( H O C K . »  9 . S . G . 1 9 7 * 2 ? T R A N S ? 4 3 OC A S E K U K U N I L A N O
3 36 8 MACROCOMA T É N U E  ( h C C K .  1 G R E V . ) V I  T I 1 97 7 2 3 TR I N S ? 4  S K A S E K U K U N I L A N O
3 3 6 9 G R I M M I A  A P OC A R P A  HED W. l  9 rr 2 3 TR ANS ? 4 3 0 C A S E K U K U  N I L  I N C
3 3 7 1 BRYUM 91 L L  *R 01 ER I  S C H W A E G R . 1 9 7 7 2 3 T RA N S ?4  3 OC A S E K H U K H U N E L A N O
3 3 7 ? MACROCOMA T E N U E  ( H C C K .  1 G R E V . ) V I  T I 1 9 7 7 2 3 T R A N S n j K A S E K U K U N I L A N O
3 3 7 5 L E P I O O O N  S H 1 T H I I  ( H E O M . )  W E B .  3 M O * * I  9 7 * 2 3 TR I N S * 4 3 OC A S E K U K U N I L I N C
3 3 7 6 F I S S I O E N S  G L A U C E S C E N S  H O R N S C H . 1 9 7 7 2 3 TR ANS 2 4 3 0 C A SE KhUK  MUNEL AND
3 3 7 7 T O R T U L A  PAGO R J  M C M I L O E )  OE NOT 1 9 7 7 2 3 T R ANS ? 4  3 0 C  A S E K H U K H U N E L A N O
3 37 8 L E P I O O O N  S M I T H I I  ( H E C K . )  « E 8 .  t MJMR 1 9 7 * 2 3 T RANS -Í4 30CA S E K U K U N I L A N O
3 3 7 9 T O R T U L A  PR I N C E  PS OE N C I . 19  77 2 3 TR AN S 2 4 3 DC A S E K H U K H U N E L A N O
3 3 7 9 TOP I U L  A P R I N C E P S  O F  N O T . 1 ’ 7 * 2 3 T R  I N S ? 4 3 0 C A S E * H U K  MUNEL ANO
3 3 8 0 B R A C H Y M E N I U M  A C U M I NA T U M  H * R  V .  IN HO O K . 1 9  Tf 2 3 T RA N S ?  4 3 OC A S E K H U K H U N E L A N O
3 38 1 L EU COOON H A R I U M U i  ( H O O K . )  M J K A M*RG . 19 T T 2 ? T RA N S 2 4 3 0 C A S E K U K U N I L A N O
3 3 8 5 C A M P Y L O P U S  I N I R Q F L E X U S  ( H C D H .  ) f i R I O . 1 9  7 * 2 4 TR ANS 2 5 2 9 0
3 3 8 6 T R I C H C S T O M U M  B R A C H  YCON T l  Uf* B  R.UCH . 1 97 7 2 4 T R A N S
3 38 7 C A M P Y L O P U S  I  N T R3 F L E  X US ( H E O W . )  8 * 1  D . 1 97  7 2 4 TR I N S J 5 2 9
3 3 8 9 C A M P Y L O P U S  I N T R O F L E X U S  ( H E O w . )  8 R I D . 19  7 7 2 4 T R A N S
3 3 9 0 T R I C H C S T O M U M  B R A C H Y t  C M  1 UK f tRUCH . 1 9 7 7 2 4 TR I N S
3 39 1 T R I C H O S T O M W  B R AC H YC ON T I  Urt f tRUCH . 1 9 f 7 1 31 T R A N S ? 4 3 0 C C MAART E  NSHCHP
3 5 9 S T R I C H C S T O M U M  8 R A C H Y L C N T 1 U M  B R u C H . 1 9 7 * 1 31 T RA N S ’ 4 3 f*CC MA » » T E  NS HTOP
3 3 9 8 S E MATC RH Y L L O M  9 P A C H Y C A R P U M  ( H * * p E.) BROTH . 1 9 f 7 3 10 T R I N S ’ 6 3 1 * 8
3 4 0 0 M I C R O C A M P T L O P U S  P E . R P U S I L L U S  ( M i l T .  1 6 * 0  1 H . 1 >7* 3 to T<< I N S 3 0 A B
S 4 0 0 M I C « O C A i  P Y L C  R US  P E  RP  US I  L L  US ( r| I  T T .  ) 8 R 0 I H . 1 97 T J 1 0 T -1 IN S ? *  3 0 *  B
3 4 J 1 L E  B I 0 CON 11 IM B * » A C H Y P H Y L l  UM o * OT H .  & T H C R . 1 0 7 * 3 1 0 T 9 IN S ? 6 S O * 0

MI NOR

LULU M IS .  
LULUBERG 
LULU8ERG 

LULU m t s .  
LULU NTS. 
LULU H IS .  
LULU IT S .  
LULU pTS. 
LULU8ERG 

LULUBERG 
LULU * I S. 
LULUBtRG 

LULU NTS. 

LULU MTS. 
STEELPCOPT 

LULU9£»G  
LULU MTS. 
LULUBERG 

LULU |«TS. 
LULU MTS. 
LW.uee.RG 

LULUBERG 
LULU MTS. 

LULU UTS. 
LULU ^ T S - 

LULU MTS. 
LULU M S .  
LULU90RG 
LULU UTS. 
LULU MTS. 
LULUBERG 
LULUBERG 

LULU MTS. 
LULUBERG 

LULUBERG 
LULUBtRG 

LULU MTS.

C-ROOT OUJRIVF# 
GROOT OUARIVER

F i g . 5.— Col lec tor ’s register o f  specimens.



R. E. MAGILL, G. E. GIBBS RUSSELL, J. W. MORRIS AND P. GONSALVES 487

G R A S S E S  COL L CC T EO BY R P E L L I S  

11 /2§ /81

n a m e SPf^NO YR HO DY R E G I  OR G R I O H4 JOR MINOR

A L 1 0 T E R 0 P S I S  S £ H I » L » M  ( A . <3*. 1 H I TC HC  . i e ? e 19 7 4 1 15 TRANS 26 2« AB 9 APSFONTE IN
A L L O T E f t O P S I S  S E R I A L  » 1»  ( f t . 0 R . ) h  I T C H C . 1 S ? S 1974 1 15 TRANS 2 6  21 A 9 B A P S F O N T E I N
A L L O T t R O P S I S  S E N I A L A T A  ( R . 8 R . J H I T C H C . i  e 3c 19 7 4 1 15 TR ANS 2 6 2 9 AB BAP SF ONT E I N
A L L O T ' R O P S I S  S E H I A L A T A  M . d R . J H I T C H C . 165A 1 974 1 15 TRANS 26  300  A AHSTE 90AI .
A l l O T E R O P S I S  S E N I A L A T A  ( R . B * . J H I T C H C . 1 * 6 1 1 97 A 1 15 TRANS 26  3 ODA AT HOL t  E > P .  FA *1
A L I O  T i R  OP S I  S S E U I A L A T A  ( ft .  £ R . J H I T C H C . i e 6 2 1 9 ? * 1 15 TRANS 26  30DA ATHOLE E > P .  F A R "
A LLO TER OP S I  S S E U A L A T A  C R . 8 R . J H I T C H C . 1 ? 6 5 1 9 7 A 1 21 TRANS 2 3 2 9 0 0 N A G 0 E 9 A S Í L 0 0 F
A L L 0 T E R 0 P S I S  SE *  I  AL A I A  ( R . d R . J H I T C H C . 2C63 1 97 A 2 6 TRANS 2 5 2 9 A 3 L O S K OP  D A I RHE NOS T E R HG f K
A L L l T E H O P S I S  S E N I A L A T A  ( f t . d R . J H I T C H C  . 25 7 I 19 75 10 25 CAPE 3 32 6 8C GRAHANSTOHN
A L L 0 T E R 0 P S I S  SEN I  AL A T A ( R . 8 R . J H I T C H C . 2€ 06 1 9 7 5 1? 17 CAPE 3 1 2 7 0 B KONGA
A L L O T E R O P S I S  S E N I A L A T A  ( f t . 8 » . J H I T C H C . 2 6 0 7 1 9 7 5 12 17 CAPE 3 1 2 7 C R S T U T T Ï O H E I N
AL L  3 TEROP S I S  S E N I A L A T A  ( # . 0 R . JMI  TCHC . 316 C 1 979 I 2 A O . F . S 2 9 2 9 0 0 X I T S I E S H C r K 0 1 ST . ON RO AC FROM Ml 1
A N0 R 0 P 3 GJ N AP P E N OI C U L A T U S  NEC S 3? 1 969 11 12 NATAL 2 7 2 9 8 0 CL ONTARF  s i o i h g
ANORPPOGON A P P E N O I C U L A T U i  K E E S 9 A 1 9 6 » 12 2 TR»NS 2 5 3 0 A B
AN0R0P0G0N APPENCI C LL 4 T US NECS 6 5? 1 971 1C 23 CAPE 3 3 2 0 0 C B A R R Y D A L f TR ADO Uh S P A S S
AfcOROPOGON A P P E N C I C U L A T U S  NE E  S M 5 1 971 11 2 ? T9ANS 2 5 2 « C C PRE T OR TA F A E » I E  GLEN
a n j r o p q g o n APPENOIC ULA|  US NEE S 117 I 1 9 7 ? 12 20 TRANS 2 6 2 9  AP K AAL T ONT C I N E SS CL C N PARK
A NJ R 0 P 0  GON AP PENCI C ULAT U i  NE CS 1 A ? 9 1 973 1 25 CAPE 3 1 3  7 CA HOG Sd 4C K
A A JROPD GON APPENCI C  ULAT US NEt  S 1429 1 9 7 3 1 10 NATAL 2 9 2 9 C C CAT HEDRAL  P E A K
A fcDROPQ GON APPENCI C ULAT US NEE S Iff 00 197  3 1 2 20 TRANS ? 5 2 « 0 A CULL  IN AN
A HO  * 0  P Í  GO N 0 1 STACHf  US L . 1^97 I  97 A 1 21 TRANS v  j  i c : K BUGr 9 NAT . ° AR K P UNOA N I L I A
ANDROPOGJN E J C 0 * U S  NECS 457 1971 3 3 TR »NS ? 5 3 ? 8 A S A 3 I E LONG TON PASS
ANQROPOGON EUCONUS N E E i 1 3 5 T I IT? 12 19 TR ASS 2 5 2  8 AC ONOE R S T r POORT
A NOROPOG3N EuCOHUS N E E j n « : 1 9 7 ? 12 2 7 T R A \ S 26 2 9 AA H4LFW4Y MOUSt
ANDRTP0G0N EUC 0 " U S  N E E i l « ? t 1973 3 9 TRANS 26 300A AN STERO 4h
A ND* 0P3G0N GAYANL S KUNTH VAR. F C L Y C L  * P U S  ( 1 1 5 19cO 12 3 T f tAsS > 4 3 1 0 0 K9UGE R  NAT .  .’ A i l
A hDRPP3  GON GAYANUS KUNTH V A R . P C L Y C L A O U S  ( 554 1 071 3 27 TRANS ? ?  31 AC PUNDA M I L I A
4 A£)RCP0 GON GAYANLS KUNTH V A3 • P 0 L Y Í H 0 U S  C 1591 I 97 3 1 1 3 T R A \ S 7 3 JOC A O U I ME L S K I O O F
A KOROPOGJN GAYANl i S KUNTH VAR . P 0 L Y C L » 0 U S  ( ?rut 1 97S 3 23 33TSW I  9 2 5 0  A
A NDR0P0GJN GAYANUS KuNTH V A R . F C L Y C H C U S  ( 3 ; « i 1 977 5 1 9 10 T j  M 1 9 2 * AC CHDOE N A T .  * 4 R K
AN Ú R 0 P 0 GON GAYANL S K tiN J H ¥»•». F C L Y C L A O U S  ( 3 1 9 ' 1 97« 2 21 TR ANS 2 3 3 1 * 9 k RUGr  R A A T . P A 9K S H I N G M I O Í I  D I S T .
A h i ) » n P 3 G 0 N HU I L L E N $ I j  RENOLC 3 ?  1 1 9 7 0 9 29 S . « . A 1 7 23 C0 C A P 9 I V I CUANOO R I V E R
ANDRDPOGON H U l L L E N S I S  « E N 0 L E 13A1 19 7 ? 12 1« T RANS » 5 2 « C 0 ° R C  TOR IA L Y D I ANA
A NO >>r  PO GON HU I L L  E N s I s  RE NDL C 1 i ? 5 1 »73 1 9 T-»An S Í S  3004
AADROPOGON H U l L L E N S I S  R E NOL C 2741 19 7 6 3 21 e c T s w 1 92  3C 9 OK AV 4 NGC S w A“ P S NAUM
a n o r o p o g o n LACUMOSU Í  J .  G.  An D E *  S . * ■>! 197 1 3 A m a n s 2 * 3 0 4 : U AKKERSTROO** 01 5
ANOROPOGON LACUNOSUS J . G . 4 N 0 E ■ S . t S 1 1 9 7 A 1 15 TRANS ? 6  39 0 4 Ak S T F R  0A«
a n d r o p o g o n R A V J S  J . G . ANQ£RS . 395 I 971 1 29 T* AN S ’ 53  I CC E ' JREKA C I T Y
ANOR^POGJN 9AVUS  J . G . * W D E ’ S . n  ? a 1 97 J 1 10 NA T * L ’ 92 9CC CATMEORAl  p £ 4 K
A fcORflPOGJN RAVUS J .  G .  ANDE RS . 1 4 ? 5 197  3 1 1C NA TAL ? 9 2 9C C CAT HEDRAL  P E AK
ANOROPOGON RAVUS J . G . A n O £ R S . 31«!» J O /  « 1 2 5 NAT I L > 9 2 9 c C NATAL  Oft A<EN SBE< j G I A N T ’ S C A S T L E  4
AkOROPOGJN S C H I N Z I I  H » C K . 1 , 0 » I  97A 1 23 T9 ANS >’ 31C6 s a s e l a a o c n g a
AN0R0PDG0N SC HI  N 2 I I  H A C K . ? C 6 1 1 9 7  A 2 6 TR »NS ? 5 2 O A 0 L 0 S K 1 P  0 A M MCL TE V R E C f
A NOROPJ GO N S C H I P E N S I S  H 3 C H S T . E x  » .  B I Cm V» 2 'T 1 9 7 0 3 11 TRANS ? * 2 ? r 0 N 4J US 4 « A S S
A N O * O P ] G J N S C H l f t E N , I S  r i O C M j T . f I  » . < M C «  V» 4 ? 3 1 9 7 1 f 9 W A N S ? 5 2 < C A B R U N H C R I a BO T A N I C A L  GAftO'H
A N0 9 0 P J G J N S C H l R E N i l i  i C C H S T . E x  » . b j c h  v ‘ A A? 1 V I 3 2 Tft AN S ' 5 3  14A L YBENBURG LONG TOM P A S *
A * 0 R O P J  GON S C H I R E N S I S  H3CH S T . E * » . Ci  V» 4 5 ? I  971 J 2 H A N S •>5i 9-<4 L Y C F N B U R G LONG TON P ASS
A NOROPOGON S C H I R E N s I j  n O C H S T . E X A . o1CH V» K ? t :  ’ 7 ? 2 5 TRANS ? A 29C 3 NY L S T R COd

F i g . 6.— Specimens o f  a particular collector in one p lant family.

that are useful in various curatorial duties such as 
type registers (Fig. 7), lists of specimens sorted by 
collectors for loan forms (Fig. 8), or catalogues of 
taxa (Fig. 9).

3.3 Floristic and taxonomic research

This covers specimen data specific to the 
distribution of taxa. The system provides an 
important tool to research on regional (Fig. 10) or 
local floras by providing lists of specimens from 
requested areas. Other possibilities include sorting 
specimens by altitude (Fig. 11) for zonal distribution

data or producing lists of grid references (Fig. 12) for 
use in production of distribution maps for publica­
tion (Fig. 13) or research purposes (Fig. 14).

3.4 Specimen-related taxon data

The information encoded in sections C and D of 
the collecting form can be extremely important in 
gaining additional information for taxonomic or 
floristic research. Each of the fields can be used in 
connection with taxon numbers to produce lists of 
specimens that fall within specific categories such as 
succulent Compositae, aquatic bryophytes (Fig. 15),
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T t P E  S P E C I M E N S  C F  H E R m a n N M  I N  PRE  

12/08/8 1

GENUS SPLC1E S NAME COLLE C TOR s p m n q PRtRO T

5 0 5 6 0 0 0 1 1100 HER.HA NN I CL * BR AT » L • F . THUNOE^G CP PRE 4eco<> 2 9 J Í 5 4 T

5 0 5 6 0 0 0 11100 HE< MA NN I c l a b r a t a  L .F . T h U N 9 1 RC CP PRE 480 10 2 9 5 8 5 5 T

5Cfc6'! ) j 1 1500 HER MA N*i I GLANPU'. ICERA « . S ^ H um . RAUTAMEN 7S 3 0 5 2 67 r

50 56 C 00 1150 0 HE* MA NN I Ol » n d u l i c f r a  k . sc hum . SCHIN2 H 6 C 0 3 C 326 6 T

5 0 5 6 0 3 0 I  1730 HERMA NN I G R A C IL I S  ECKL . 4 ZLYt-. ECKLCN 7EYHER 358 320 185 T

5 0 3 6 0  30 1 1900 HER MANN I GRAND IFL0  R A A l l . BU«CHELL WJ 1536 300 974 T

5 0 5 6 n 03 1 2000 HER MA NN I ^ r a n c i f o l i * n . e . b r . GALFIN  EE 940 2 9 * 1 2 1 T

5 0 5 6 r 0 0 13300 HER >ANm I G R IS E A  SCHINZ SCHLFCHTER r 4 6 i l 3 C 4 6 1 3 T

5 05 6 COO 12̂ 00 HER MA NN I GHOSSUL A R I f O L I A  L . PRE PKE 48 4 4 0 3CC956 H

5 0 5 6 0 0 0 1 2 5 0 0 He r m a n n  i o R J S S U L A R IF C L lA  l . PRE LH 8 5 4 . 1 4 3 0 0 9 5 5 H

5 C 5 6 M ) 12 5 0 0 HER MANN I &RJSSUL A* IE H L I  A L . ORE GE PRE 4 8 4 5 ? 3 00 95 7 P

5 05 6 C 00 12700 HER MA Nn I GUERKEAN/ « .S C f- lH . SCH IN ?  H 6 C 1 3 0 4 6 4 9 T

5 05 6 r 00 12700 HER NA NN I GUt RK EANA H. SCHUM . D I M E *  K !5 5 3 04 65 0 T

5 05 6r Ou 12900 HER MANN I H E L IA N 1H E “ LM h . s c ^ om . NARLOIH R 1 ? 3 7 30753  7 L

5 0 5 6 0  00 1 31 OJ Her  MA NN I HEL IC C I D I  A VEROOOSn f i l l a n s  Nj 9 06 3 3 2 2 6 5 ? H

5 0 5 6 0 0 0 1 3300 HERMANN I HE T ERCF Y L L A ( C A v . ) 1HUN6- SUftSP ThUNdLRG CP PRF 47 8 5 4 2 8 9 1 8 4 H

5 0 5 6 0 0 0 1 330O HERMANN I HETERCPHYLLA ( C A v . ) 1HUNE. SU9SP SONNER \ 1 P JU 12 4 8 3 2 8918  3 H

5 03 6000 147 00 HER MANN I 1 NC ANA C A V . Cf L S U 473 3 17 110 H

5 0 5 6 °  ) / 1 4 7 0 0 HERMANN I INC «N A CAV . EC^LCK ZEYHE-: Ï 3 ’ 3 1 7 1 1 6 S

5 Co6COO 14700 HER ► A I INCANA CAV. CREGE JF 7 ÏC 0 31711 3 T

5 0 ^ 6 0 0 0 147 00 HER HA NN I INCANA CAV. MA 5SCN PRE 4 S 2 8 0 31 7 1 1 5 T

5 0 3 6 0 3 0 14700 HEH MANN I INC ANA CAV . WILLDENÚW 12 3C8 3 17 111 T

5 O3SOOO 1 47 00 HER MANN I 1 NC AN A CAV . CSEGE JF 7 30? 3 1 7 1 1 4 T

5 0 5 6 ^ 0 0 1 4 7 0 0 HER MA NN I INC * N A CAV. OKEGE JF 7 SOI 31 7 1 1 2 T

5 05 6C 00 14 900 t-lEK ►A NN I iN vC L lC R A T A  C * ' . . THLN^ERo PRF 5 1 8 1 0 3 54 61 1 T

5 03 6" 0 0 1 49 Oo HEK1ANN I I N V j LLCPATA CAV. Th'oNPE'K C P Pr<E 39657 32 5 ^ 9 ? T

5 Oj 5 ^ 0 j 14 i )J HER MA NN I 1NVC31UCRAT1 CAV. EL«LQN  ZL Yh Ef\ 3 2 3 893 T

5 0^:6 0 00 15 300 HER MA NN I J 3 H * H 5 S r N l  * . £ . & < . JG H ANSS tN  y 4 9247 J 1É 75 I H

5056C0U 1540 j HE< 1A JOU *:£ <U IA NA H V. JC UtfF R T H PhE 49 706 3 25 0 55 r

50-56C 00 155 0 j HER MAN* 1 J L M A E  DI N 1ER i  EV j I . . CINTER K t n \ 3 2 6 0 5 5 T

5 0 3 6 0 0 0 1620 0 HER ► A NN I LEU C A M H A  S C h l  ECr> 13 . SCHLE C H IER U  4=6 2 9 0 Í Í  3 H

5 05 6 r 00 16200 HER *<ANN I LEUCASTHA iC h L tC - iT J . SCHLECHIER 1 1 456 290 32? s

5 0 5 6 0  DO 1 ó 500 HFRMANN I L I N E A ^ IF O L I  A HA«V . RA ^ cE h P » t 9230 30d 49? s

5 0 5 6 n 00 16 50 0 HEH MANS I L IN E  A R IF  O L I  A HA RV • CfrF GE P-< F 48 7 5 3 5 0 Í 4 9  3 T

5 0 5 6 ^0 0 16700 HEK ma NN I L IN I f  CL I / S l H - . F . ECKLON 7L YhER 404 3 10<»1 8 H

5 05 6 C 0 J 16700 HER RA Nt* I L IN IF CL I A B t K - . F . P * c PRE 5 139 31 0917 T

5 0j  6 r 00 16 900 HER ^ANN I L lN N A E C IL E S  t i ^ C H . ) < . SC H I "  . EUs CHtLL  n J 1 a7'\ 2 9 5 8 1 9 H
5 0 5 6 °  0 j 170 00 HEK MA NN I L 1 1 CF AL 1 S VFROOO.iN ACCC^S JPH 1 5 ?05 3 0 1 9fl 4 T

5 036000 1 750o HEk ma nn I M A L * A S C t  L I •» . 5CHLECH l f R m 1C6 326 045 s
50 3 6 0 0 0 1 7300 HEK ma sn I M A c R A S C FL 1 i  • SCHLECH1r R n 1 140 3 3 ?*> 04 4 s
5  0  3 6  0  0 0 175 ) J h e r i a n n  I M AL V AEFOL I A N . E .B  P . E v a n s  ms 55 2 9 6 5 3  3 T

5 0 ^ 6 0 0 0 1 7 7 0 ) Hr h MANN I MARGINATA r 1 L L A NS C h E G E PKE 4 d C 2 0 2 95 <?7 0 H
5 0 5  6  r  0  0 1 7 7 0 0 HE k m *  Nf< I M A R C I N A T A  F I  l  l  a •* s 7E Y H F « CL 1 53 2 9 5 8 8 1 T
3 0 5 6 0 ) j 1 7 7  o ; HER MANp. I M A R G I N A T A  P I L H N 3 7 £  Y H r  R CL 1 5 3 2 9 5 ^ 8 3 T

5 C 3 6 0 0 0 1 7 9 0 0 HEK 1 ANN I M E R X f - U E L L r : U  M . F ^ I E O h l C H MEOXMOLLEi GI 1 6 6 4 3 0 2 0 4 8 r
aC 3 6 ' , 00 1 8300 HER MA NN I MICKANTHA ACAmsqn a o a m s g n  rs 2 F 1 8 3 23 97 7 T

s c i e ^ o o 1 83 0 0 HEh ma n* I m i c ? o p e t a l ; H * R ». S C H L E C H T " * »  n 11 5 7 6 3 0 4  f 6 8 T

3 C3 6 n Ou 1 ? 3  0C rtEKMA NN I M IC^OPETALA HARV. FORBES FRE 9 ? 2  7 3 0 4 6 6 7 T

F i g . 7.— List o f  type specimens in a genus.
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L O A N  o r  S C Y P H O G Y N E  » 0  STE FROM PRE

ii/aa/8i

C O L L E C T O R SPMN 0 N AME GE N U S S P E C I E S

0 L I  V E *  E6 H 4 2  5 0 S C Y P H O G Y N E L O N G I S T Y L *  N . E . 8 « . 6 2  4 6  0 2 0 1 0 0 0
S C H L E C H T E R  r 75 5 6 S C Y P H O G y n e L O N G  I S  T Y L A  N •  E . P R  . 6 2 4 6 0 2 0 1 0 0 0
S C m L E C H T E R  r 97 4 8 S C Y P H C G Y N E L O N G  I S  T YL A N .  E .  E R . 6 2 4 6 0 2 0 1 0 0 0
E S T E R H U Y S E N  EE 35 44 S C Y P H O G Y N E M I C R A N T H A  ( B E N T H . )  N . E . B R . 6 2 4 6 0 2 0 1 1 0 0
E S T E R H U Y S E  N E r 35 43 S C T P H C G Y N E M I C R A N T H A  ( d  EN T H .  ) N . E . b R . 6 2 4 6 0 2 0 1 1 0 0
E S T E R H U Y S E N  EE 2 6  94 S C Y P H C G Y N E M I C R A N T H A  ( 8 E H H . )  H .  E .  8 R . 6 2 4 6  0 2 0 1 1 0 0
E S T E R H J Y S E N  EE 1 0 9  9 6 S C Y P H O G Y N E M I C R A N T H A  ( B E N T H . )  N . E . B R . 6 2 4 6 0 2 0 1 1 0 0
E 5 T E R H J Y S E N  EE 1 2 4  90 S C Y P H O G Y N E N I C R  AN THA ( 3  E N T R .  )  N . E . B R . 6 2 4 6 0 2 0 1 1 0 0
E S T E R H U Y S E N  EE 94 5 2 S C Y P H O G Y N E M I C R A N T H A  ( b E K T H . )  N . E . B R . 6 2 4 6  0 2 0 1 1 0 0
E S T E R H U Y S E N  EE 1 7 7 2 5 S C Y P H O G Y N E M I C R A N T h A  ( B E N T H . )  N . E . b R . 6 2 4 6 0 2 0 1 1 0 0
0 RE Gr PRE 1 35 74 S C Y P H C G Y N E M I C R A N T H A  ( r f E N T H . )  N . E . B R . 6 2 4 6 0 2 3 1 1 0 0
S T Q K C E  TP PRE 5 1 6  4 2 S C Y P H O G Y N E M I C R A N T H A  ( d E N T h . )  N . E . d R . 6 2 4 Ó 0 2 0 1 1 0 0
S C H L E C H T E R PRE 4 84 79 S C Y P H C G Y N E M U S C O S A ( Al  T ) S T E U O . 6 2  4 6  0 2 0 1 2 0 0
F L A N A G A N  HG PRE 4 * 4  8 0 S C Y P H C G Y N E M U S C O S A ( Al  T ) STEUO . 6 2 4 6 0 2 0 1 2 0 0
S M I T H  C A 27 2 8 S C Y P H O G Y N E M U S C O S A C A l  T > S T E U O . 6 2  46  0 2 0 1 2 0 0
P O N T  JM 11 75 S C Y P H O G Y N E MUSCO SA ( Al  I ) S T E U O . 6 2 4 6 0 2 0 1 2 0 0
G AL P I N  EE 1 20 4 0 S C Y P H O G Y N E MU SCOSA C A l  T ) S T E U O . 6 2 4 6 0 2 0 I  2 0 0
R C G E f t S  FA T1 2  43 99 S C Y P H O G Y N E M U S C O S A ( Al  T ) S T E U O . 6 2  4b 0 2 0 1 2 0 0
S C H L E C H T E R  « 76 6 3 S C Y P H O G Y N E M U S C O S A ( Al  T ) S T E U O . 6 2 4 a 0 2 0 1 2 0 0
G A L P I N  EE 3r 2 8 S C Y P H O G Y N E M U S C O S A ( A l  T ) S T E U D . 6 2 4 6 0 2 0 1 2 0 0
S C H L E C H T E R  R 1 0 3  5 9 S C Y P H O G Y N E MU SCOS A ( A l  I ) S T E U O . 6 2  4o 0 2 0 1 2 0 0
BOL US 46 8 5 S C Y P H C G  YNE m u  SCOS A ( A I T ) S T E U O . 6 2  4t> 0 2 0 1 2 ) 0
S T 0 * O E  TP S A<t 6 2 4  0 9 S C Y P H C G Y N F m j  SCOS A ( Al  T ) S T E UO . 6 2  4 6 0 2 0 1 2 0 0
S T O K O E  TP SAH 6 70 2 3 SC Y P H O G  YNE M J SCOS A (  A l  T ) S T E J O . 6 2 4 6 0 2 0 1 2 0 0
S TOKOE  T? 6 24 0 2 S C Y P H O G Y N E MU S C O i  A ( A I T > S T E U D . 6 2 4 6 0 2 0 1 2 0 0
B C L U 5  H 84 83 S C Y P H C G Y N E M U SC O S  A ( A H ) STEUO . 6 2 4 6 0 2 0 1 2 0 0
H U T C H I N S O N  J 6 10 S C T P H C G Y N E M U S C O i  A (  Al  T ) S T E U O . 6 2 4 6 0 2 0 1 2 0 0
H U T C H I N S O N  J Ó 07 S C Y P H O G Y N E m u  SC 0 3 A ( A l  T ) S TE  U j . 6 2 4 6 0 2 0 1 2 0 0
G A L P 1 N  EE 1 2 3  50 S C Y P H O G  YNE HU SCOS A ( Al  T ) S T E U O . 6 2 4 3 0 2 0 1 2 C 0
« A R L O T H  r 1 15 0 5 S C Y P H C G Y N E MUSCO:» A ( A I T } S T E U J . 6 2  4 o 1 2 0 1 2 0 0
M A R L O T H  R 8 3o OB S C T P H O G Y N E MU S C O *  A ( Al  T ) S T E UO . 6 2 4 6 0 2 0 1 2 0 0
S C H L E C H T E R  R 1 0 3  59 S C Y P H O G Y N E M U SC 0 S A ( A l  T > S T EUO . 6 2 4 6 0 2 0 1 2 C 0
S C H L E C H T E R  R 86 2 8 S C Y P H O G Y N E MU SCOSA ( A I T ) S T E ' J C . 6 2  4o 0 2 0 1 2 0 0
S C M L E C N T E R  p 91 2 7 S C Y P H C G  YNE M U S C O j  A (  Al  I ) S T E UO . 6 2 4 S  0 2 0 1 2 0 0
g r o b l e r  p J 3 2 3  2 4 S C Y P H C G Y N E M U S C O S A ( A H ) S T E U O . 6 2  4 6  0 2 0 1 2 0 0
S T O K O E  TP PRE 4 84 99 S C Y P H O G Y N E M U S C O S A ( A I T ) S T E ' J C . 6 2 4 6 0 2 0 1 2 0 0
S T O K O E  TT PRE 4 95 00 SC YPHOG YNE MU SCOSA ( A l  T ) S T E U O . 6 2  4 o  0 2 0 1 2 0 0
T * Y L 0 R  HC 4 5  27 S C Y P H C G Y N E M U S C O S A ( »1 T ) S T E U O . 6 2  4 o 0 2 0 1 2 0 0
T A Y L 0 *  HC 43 6 9 S C Y P H C G Y N E MU SCOSA ( A I T ) S T E UO . 6 2  4 - » 0 2 0 I  2 0 0
T H O M P S O N  HE 6 51 S C Y P H O G Y N E H U SC 0 S A ( A l  T ) S T E ' JO . 6 2 4 6 0 2 0 1 2 0 0
a C U C H t R  C 10 9 o S C Y P H O G Y N E **u SCO;» A (  A l  T Ï S ^ E U O . 6 2  46  ^ 2 1 I  2 0 0
H A f t S H  J » 3 2 6 S C Y P H C G Y N E HU SCO > A ( * I  T ) S T E U O . 6 2 4 6  0 2 0 1 ? 0 0
T A Y L O R  HC 36 95 S C Y P H C G Y N E M U S C O S A ( A I T ) S T E UC . 6 2 4 6 0 2 0 1 2 0 0
U N I T E  F 5 5  86 S C Y P H O G Y N E M U S C O S A ( A l  T ) S T E U O . 6 2 4 6  1 2 0 1 2 0 0
T A Y L O R  MC 49 8 0 S C Y P H O G  YNE “ U S C O !  A ( AJ T ) STE J O . 6 2  46 0 2 0 1 2 0 0
¥ *N D i R  HE ^WE 1 3 2 6 S C Y P H Q G  YNE “ U SC 0 j  A ( M T ) S T E IJC . 6 2 4 6 0 2 ) t  2 0 0
V AN DER. * E K “ E 13 44 S C Y P H C G  YN*- MU SCO s A ( a : t ) S T E UO . 6 2 4 6 0 2 0 1 2 0 0
E S T E R H U Y S E N  EE 1 77 51 S C Y ° H O G Y N E M U SCO j  A (  AI  T ) S T E U O . 6 2 4 6 0 2 0 1 2 CO

PREN Q

F i g . 8.— List o f  specimens to be sent on loan.

302 49̂  
3 0 2 7 0 5  
3 0 2 7 0 . 6  
3 0 2 * 9 5
3 0 2 4 9 6
3 0 2 4 9 7  
3 0 2 4 9 5
3 0 2 4 9 9
3 0 2 5 0 0
3 0 2 5 0 1  
3 0 2 7 0 7  
3 5 5 0 3 0
3 0 2 6 6 1
3 0 2 6 6 2
3 0 2 6 6 3
3 0 2 6 6 4
3 0 2 6 6 5
3 0 2 6 6 6
3 0 2 6 6 7  
3 0 2 6 o *
3 0 2 6 6 9
3 0 2 6 7 0
3 0 2 6 7 1  
3 0 2 6 7 ’
3 0 2 6 7 3
3 0 2 6 7 4
3 0 2 6 7 5
3 0 2 6 7 6
3 0 2 6 7 7  
3 1 2 6 7 8
3 0 2 6 7 9
3 0 2 6 8 0  
3 0 2 6 1 1 
3 0 2 6  5 7 
3 0 2  6 « ? 
3 0 2 6 3  4 
3 0 2 6 0 5  
3 0 2 6 * 6  
3 0 2 6 d ?  
3 0 2 6 - 1 5  
3 0 2 6 3 9
3 0 2 6 9 0

3 0 2 6 9 1  
3 0 2 6 9 ?
3 0 2 7 1 5
3 0 2 7 1 6  
302 M T 
3 0 2 7 2 5

HYDROCHARITACEAE

GENUS S P E C IE S  COUNT S C IE N T IF IC  NAME

85000 100 15 HALO PHILA O V A L IS  ( R .B R . )  HOOK. F .
88000 100 18 LAGAPOSIFHON CR ISPUS RENDLE
88000 200 6 IAGAROSIPHON IL IC IF O L IU S  03ERM.
8e000 300 11 LAGAPOSIFHON MAJOR (R ID L E Y ) MOSS EX WAGER
86C00 <»00 104 IAGAROSIPHON KUSCOIDES HARV.
C6000 500 16 IAGAROSIPHON V E R T IC IL L IF O L IU S  OBERM.
390C0 100 6 V A L L IS N E P IA  A E1 H IO P IC A  FENZL
85000 99955 Z V A L IIS N E R IA  S P .
55000 100 13 O T T E L IA  EXSERTA tR ID L E Y  1 DANDY
95000 200 10 O T T E L IA  KUHENENSIS (G UER K E) DANOY
95000 300 13 O T T E L IA  MURICATA t C . H . U P . I  DAiiDY
95000 400 36 O T T E L IA  U L V IF O L IA  (P L A N C H .> WALP.
9 Fig . 9.— ‘Shelf list' of species in a genus.



490 PRECIS, THE BOTANICAL RESEARCH INSTITUTE HERBARIUM DATA BANK

n  a* e

AC I A N T U N CAP l  L L U S - V E N E R  I S  L .
A Cl  A N TU N C A P I L L U S - V E N E R  I i  L .
A 01 ANTON C A P I L L U S - V E N E B  I S  L .
A C I AN TU N C A P I L L U 5 - * E N E *  I S  L .
A S P L E  NI UN A E T M I O P I C U H  ( B d R * . F . )  e E C H E ° E R  
A S P L T N I  UN A E I H I O P I C U N  ( B j R n . f . )  BE L HE R£ R 
A S P L E N I  UN A E I H I O P I C U N  ( B ' J R n . f . )  e F C H E R E R  
A S P L E N l U N  A E I H I O P I C U N  ( 8 U R N . F . )  B E C H E R E R  
A í  P L E N I  UN A E I H I O P I C U N  ( B J R N . F . )  B E C H E R E R  
A S P L E N l U N  A E I H I O P I C U N  ( B U R N . F . )  B E C H E R E R  
A S ' L  EN I UN A E I H I O P I C U N  ( 9 J R H . T . )  e E C H E R E R  
A S P L E N I  UN A E I H I O P I C U N  ( B U R N . F . )  B r C HCR £ R  
A S P L E N l U N  A E I H I O P I C U N  ( B j R N . F . )  B E C H f o f R  
A S P L C N t U N  A E I H I O P I C U N  ( B J R N . F . )  B E C H E R E R  
A S P L E N l U N  V A R I A N S  M A L L .  E X  H O C K ,  t  G f t F * .  
A S P L F N I U N  V A R I A N S  U A L L .  E X  HOOK .  (  G R E V .  
C E I E R A C H  C 3 R D A I U N  (  TH IM B .  )  O E S V .
C E l c B ACH C 3RD A U N  ( T H U N B .  ) D t S V .
C E I E R A C H  C 3 R 3 A T J N  ( T H U N B . )  0 Í S V .
C E I E R A C H  CJ R OAT UN (  TH IN B .  )  Ot  SV .
C E I E R A C H  CORD A I U  h ( T H U N B . )  OE S V .
C E T E R A C H  C O R J A T U H  ( T HUNB .  ) O E S V .
C E I E R A C H  CORD A T u N ( T h U N B .  ) O E S V .
C E I E R A C H  CORDATUN ( T h L N B . ) O E S V .
C E I E R A C H  C3RO A f UN ( T HU< B .  )  O E S V .
C E I E R A C H  C J R O A T j n  ( T H U N B . )  O i S V .
C E I E R A C H  C J R O A T U N  ( T mU N B . )  O E S V .
C E I E R A C H  CO RO A T UH ( T H L N B .  ) O E S V .

C E I E R A C H  C 0 R 3 A T U P  ( T H ' J N B . )  O Z S V .
C E I F R A C M  CORÚAT UP ( T H U N B . )  O E S V .
C E I E R A C H  CORO A I  UP ( T H U N B . )  O E S V .
C E I E R A C H  C J R O A I U N  ( T H U N * .  )  D E S t r .
C E I E R A C H  C 3 R DAT UH ( T H U N B . )  D E S V .
C E I E * * a : h C 0 R 3  A TU n ( T M U N B . )  O i S V .
C E I E R A C H  COROATUN ( TM IN B .  )  O E S V .  
C H E I l A N T M E i  CONTRACTA n E I T .  E X  KUHN 
C HE I  L AN Trt E S H l R T A  S WA R|  7 
C H E I L A N T H E S  H l R T A  SMAR T 7  
C H E I L A N T H E S  H I R T A  S M A R T 7 
C H E I L A N T H E S  H l f t T A  j  MART 7 
C H E I L A N T H E S  H I R T A  SMART 7 
: mE I L A N T H - ' S  H I R T A  i  MA PT 7 
C HE I L  A|l THE S H I R T A  SMART 7 
C M E I L A N T H ' S  H I R T A  i M A P T Z  
C H E I L A N T H E S  H l R T A  S MA pI  7 
CHE I H N T H E S  H I R T A  SMART 7 
C H E I L A N T H E S  H l R T A  Ï M A R I 7

F I R N S  OF P R T T O R I A  D I S T R I C T

n/?a/8i

C O L L E C  TOR SPNNO NI NOR

BOSM/^ N 2 1 7 4 P E L I N O A B A
NO GG AOO PHF s a l t ? P R F T O R I A
P I E w a a r  p j P7 6 G A R S T F O N T E I N
R E I f . E C K E  L 2 6 9 1 GA RS T F O M  E I  N
80 T TONLE Y AN 2 7 7 6 GA RSFONTC IN
NOr, G AOO 2 * 1 5 M0N3ERB03N P 0 3 R T
b o s n a n  n z r o r MA T E R K L OOF
Ori Eft HE YE  R AA 2 7 * 5 1 PRET  Of t IA
HOGG AOO 2 5 0 9 MA TE R K L 0 3 F
R £ I  NEC KE L 2 6 2 * E RA S N U S  D R I F T
NOGG AOC 2 9 b 9 P R E T O R I A  O I S T .
R EP T ON J E 1 0 3 * 03NK E RHOEK
NOGG AOO 1 0 * 1  9 P R E T O R I  A
L E E K 0 E P T 7 P 1<»55 F A I R Y  GLEN
VOR S I E R  P J 2 * 2 6 F O U N T A I N S  V A L L r  Y
BOT TONLE Y AN 2 0 7 5 P E L I N D A d A
L EE N A N  AC 3 05 6 P R E T O R I A
no j G A 30 2 r r r G A R S T F O K T E I N
NO GG A 03 1 0 5 * MATERKLOOF  S A V I N E
BOShAN H PRE 2 (17 6 P R F T O R I A  O I S T .
no S3  A 3 J 2 0 6  7 P E L I N 0 A 8 A
NO »G A 03 1 0 *  17 A PYRAN 10
90 T TOn L r  Y IN 2 s i r MATERKLOOF R A V I N E
L E E N O E  R I  I R 1 6 1 7 F A E R I E  GL E N
BOSMAN * 2 * 1  2 MATE RKLOOF  R A V I N E
** JSS AOJ 1 5 1 5  9 MJ NDE R B C O n P C J R !
P A R K E R  H 2 S 6 5 S I L S A A T S N E *
RE “ TON J E 1 1 2 3 r  A E R I E  G . E N

RE I NE C K ï  L 2 6 2 7 E R A S N U S  D R I F T
f iOSG AOO * 5 5 3 PY RA NJ D
BOT TONL FY A N 2 6 3 0 KL AP OE P KOP
fit P T0 N J r 1 6C1 MONCERPOON R E S .
O O I O S t  E “ 2 * 1 9 F O U N T A I N S  V A L L E Y
NOORE E S PRE 58^156 ASHB ' JRY
THE. S J P E R 1 * 1 9 P R r T O R I A
R E P I 3 N  J E 5 335 R I E T V L E I  R E S .
NOGG AOO 1 2 3 0 8 P R E T O R I A  O I S T .
0 0 I 3 G E  E - * 9 2 7 CO NR E R POO ft T
BOT TOHLE.Y AH 2 9 7 9 F A E R I E  GL E N
BOT TOn '. EY A N 261 « m a t e b k l o o f

BOSN»N h 2 9 7 7 n* GA L I C S R E R G
R E ° T O N  J r 1 6 ) ? M3NOFRBOON r e s .
KI INGE.S H 1 7fc9 7 M A V E L  PCOfiT
NO "i G AO) PRE 39 301 MA TE RK L OOF « . « V I NE
t h E I L E R  * 9 6 9  1 0N0ERSTEP3ORT
- C C C  AOJ 1 2 3 0 9 P R E T O R I A  O I S T .
° 0 T  TOMLEY a n 2TT  9 G A R S T F O N T E I N

P R E C I S E - L O C A L I T T

M A TER KL 00 E R A V I N E

O E B B E S  R A V I R E  
MOLMESLOOF
H I L L  T3 L E F T  Or  POORT 
R A V I N E
MOLVEGATE  M. OF P R E T O R I A  
R A V I NE
F RE I T  AG S FARN 
MONDE *BOON

K A A L P L A A T S  P Y R A N I O  NM. Oc

MOL ME KL 00 F K A V M E  

MOAiOEReOOH

K A A L P L A A T S  NM.  D I S T .

KLOO-* ABOVE 3UNMI NGS r *Rr t  
CN RO.  TO T Y G E R 3OOS T On R 
OF RANGE ) f  H I L L S  
N R .  E R A S N U S O f t l F T  F  r  j  T A Gh 
K A A L P L A A T S  NM.  P R E T O R I A  
SOUTH V A L L E Y
NAG AL I E  SBC RG U P P E R  S L O P r

P R I N C E S S  PARK

A SH°  URY OOLONl  T ES

MI L L 3 M  m i u l

MCNOE RH03N
N A G A L I E S 3 E R * .  SL OPE
E .  OF P R E T O R I  A Oh S L O P E  * '

ASHB URY  DO L O M I T E S  
MOL MEKLOQF

F i g . 10.— Specimens listed for a local flora.
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SCI NA HE

COHP OSI TA E  o r  I HC HI GH ORAKENS0FRG 
1 t / 2 8 / 8 1

SUBSTRATE L I F F F Q R M  ALT ASPECT

UP S I N I A  MONTANA OC. S ' JBSP.  MONTANA H E ^ e 2 0 * 5
U R S I N I A  MONTANA OC. S W S P .  “ ONT AN* 2 0 4 5
V E N I O I J H  « I  CROCEPHA LON OC. 2 0 * 5 S
V F Í N 0 1 1 A  C A P E N S I S  ( H O U T T .  ) ORUCE SIONY 2 0 4 5 N
VERNONl  A OL I GCCE PHA L A ( D C . )  SCH.  I I P .  EX N 510 NY 2 0 * 5 E
V E P NO NI A  O L I G O C E P h a l a  ( O C . )  SC»*.  S I P .  EX * STONY 2 0 * 5 N
6 fR.KHET A S E T I F E R A  OC. 2 0 5 0
D I  COM A SP. 2 0 5 0
H F L I CHRY S UH AUREUH ( H O u T T . )  « E R R .  V A R .  AUP SOI L HERB 2 0 5 0
HE L I CHRY SUH C H I 0 N 0 S ° H A £ R U H  OC. S O I L SHRUB 2 0 5 0
HEL I C HRY SU H OECORl H OC. 2 0 5 0
HE L I C HRY S U H PLATYPTEHUM OC. 2 0 5 0
HE L I CHRY SUH S P L E N D I D j H  ( T H U N i . )  L E S S . OK SHRP 2 0 5 0
SFNEC1 3  PURPUREU5 L . 2 0 5 0
U R S I N I A  SER I  CE A ( T H U N ? . )  N . E . B R . 2 0 5 0
BFÍ .KHE Y * C I R S I I F C L I A  ( O C .  ) ROE SS L . 2 0 6 0
BER.KHEYA ROSULATA ROE SSL. 2 0 6 0
F E L I C I A  B E L L I O I  OIOE S SCHLTM.  S U 8 S P .  F O L l A T 2 0 6 0 s
OE«. f t t RA N A T A L E N S I S  SCh .  8 I P . H £ > i 2 0 6 0
HEL I CHRY SUH AOENCCARPUM o c .  S U f c ' F .  AO^NOCA 2 06 0
HEL tCHf t YSUN ARGENTI  S S K  U1 J . M . H O O O 2 0 6 0
H F L I C hRYSUH COO P £RI  HARV. ME Rd 2 0  6 0
H F L I C h R Y í UM i L O ME RA T UN U i f T 20  o 0 c
HFL t CHAYSUM h»P HOCE Ph  AL UK H I L L I A R D CL I F F 2 0 6 0 S *
f i EL I C h RY j UN HONTI COLA h  I I I  I  ar c 2 0 6 0
HE L I C HRY S U H s p . 2)t>0
H E L I C H R Y j JH s p . ST^ NY 2 0 6 0
HF l I CH* Y S UM SUTHERL A N C I I  HARV. S h Ro ^ 2 06 0
LEONTONYX S9U AR RC SU S ( L . )  OC. STONY «ER= 2 06 0
L O p m OLAENA S E G N E MA T A  ( O l I V . )  S . HOCRE s n s Y 2 Ob 0
N l O O R t L L A  UNÚULATA ( T H J N r l . )  SONO.  EX H A ’ V. 2 0 6 0
R E L H A N I A  ACEROi A  ( O C . )  BR EN ER C L I F F 0«  S UR R 2 0 6 0
SENECI O d AR BA Tu S DC . 2 0 6 0
SE N EC 10 d B c. VI  SC* ° US I X . )  S C H .  e i 3 . 2 0 b 0
SFNECI O 0 I S C 3 0 K E G F A N U 5  H I L L I A R D  í  t u U I 2 0 6 0
S ^ N E C I B  H A RV E I A NUS  “ ACÚHAN 2 06 0
SENECI O T A NACETOPSI S  M I L . I A R O 2 0 6 0
J P S I N I A  SE*  I CE  A ( H U N 9 . )  N . E . ° f t - 2 0 6 0
A s r E R  S A K E f t A N U j  e l r r f  o u r  e *  c . a . s h . 2 0 7 5
ASTER MARVEYANUS KUNT7E 2 ) 7 5
A s r r R s p . 2 0 7 5
A T h A * - A S I A  # 0 0 0 1 !  (  T ME LL .  ) h I  L L I A R ' ! ST ON* S « » L ° 20/ 5
A T H A N A S I A  WO Q DI l  ( I  H E L L . )  H I L L I A R D STONY S h R j f l 207 5
a t m r i x i a  a n g u s t  I s s i  ha ; c . 2 0 / 5
A I M R I X I A  FONTANA -4 CO *  N 20 7 5
A T H R I X I A  r j N T A N *  HACOUAW 2 0 ' S
8 £ R * H E Y A  - A CRO CE P h a l a  j . i . W O O C 2 0 7 5
BERKHÉYA S £ > l N i V E A  HASr f .  t  SONO. i » OVY 2 0 7 5

F i g . 11.— Specimens in a taxon 

sorted by alt itude.

HA P P I NG  G R I DS  FOR HACROCOHA SPP.  

1 1 / 2 8 / 8  1

F i g . 12.— Specimens sorted by 

grid reference, for mapp ing .

RARE COL L E C T OR SPHNO REGI  ON GR I D

HACROCOHA TENUE (HO OK. 1 GR E V .  ) V I  TT VON 9R E I T E N8 A C 124 TR AN5 23 30CC
HACROCOHA TENUE (HOOK. I G R E V . ) V I  TT HAGER l l ! » C TRANS 23 3 0 C C
NACROCOHA TENUE (HO OK. t G R E V . ) V I T T VON BR E I T  EN0 AC 125 TRANS 23 3 0 C C
HACROCOHA TENUE (HO OK . 1 G R E V . ) V I T T CROSBY  CROSBY 7 6 * 0 TRANS 2 3 3 0 0 0
NACROCOHA TENUE (HO OK. I G R E Y . ) V I T T CROSBY  CROSBY / 6 * 1 TRANS 2 3 3 0 0 0
HACROCOHA TENUE (HO OK. t G R E V .  ) V I T T N A G I L L  RE 3 2 9 9 TRANS 2 4 3 0 C A
NACROCO NA TENUE (HO OK . I G R E V .  ) V I T T N A G I L L  RE Ï  51 1 TRANS 2*  3 OC A
HACROCONA TENUE ( HOOK. I G R E V . ) V I T T H A G I L L  RE 3 ) 6 8 TRANS 2 * 3 0 C  A
NACROCOHA TENUE (HO OK. 1 GR E V .  ) V I T T H A G I L L  RE 3 3 * 3 TRANS 2430CA
NACROCOHA TENUE (HO OK . 1 G R E V .  ) V I T T NA G I L L  RE 3 2 92 TRANS 2*  30C A
NACROCOHA TENUE (HO OK. t GR E V .  > V I T T H A G I L L  RE 3 1 6 8 TRANS 2 *  30C A
NACROCOHA TENUE (HO OK . I G R E V . ) V I T T N A G I L L  RE 3 3 / 2 TR ANS 2*  3 OC A
HACROCONA TENUE ( HOOK. I G R E V . ) V I T T H A G I L L  RE 3 1 / 4 TRANS 24 30CA
N ACROCOHA TENUE (HO OK. t G R E V . ) V I T T H A G I L L  RE 3 3 0 2 TRANS 2 *  30C A
NACROCOHA TENUE (HO OK . t GR E V .  ) V I T T M A G I L L  RE 3 1 5 0 TRANS 24 3 0 CA
NACROCOHA TENUE (HO OK. t G R E V . ) V I T T H A G I L L  RE 3 3 * 0 TRANS 2 * 3 0 C A
NACROCOHA TENUE (H3 OK. I GR E V .  ) V I T T N A G I L L  RE 3201 TRANS 2*  30C A
NACROCOHA TENUE ( HOOK . ( G R E V .  ) V I T T N A G I L L  r e 318 1 TRANS 2*  30C A
NACROCOHA TENUE (HO OK. t GR E V .  ) V I T T N A G I L L  RE 33 0 1 TRANS 2 *  30C A
NACROCOHA TENUE (HOOK. t G R E V . ) V I T T H A G I L L  RE 3 35 9 TR AN S 2 *  30C A
h a c r o c o h a TENUE (HO OK. t G R E V . ) V I T T H A G I L L  RE 3 1 5 9 TRANS 2 * 3 0 C  A
NACROCOHA TENUE (HO OK. 1 G R E V .  ) V I T T VOR S T E R  P J * 8 1 TRANS 2 * 3 0 0 0
N ACROC1 HA TENUE (HO OK . t G R E V .  ) V I T T REHHANN 5 0 9 TRANS 2*  30 0 0
NACROCOHA TENUE (HO OK. 1 G R E V . ) V I T T r e h n a n n  a BOL 5 0 9 TRANS 2 * 3 0 C D
HACROCOHA TENUE (HOOK. 1 G R E V .  ) V I T T REHHANN 5 1 1 TRANS 2*  3000
N ACROCOHA TENUE (HO OK. t G R E V . ) V I T T OUHHY C C L L E C T O * 9 9 7 TRAN S 2 * 3 0 0 0
NACROCOHA TENUE (HO OK. 1 G R E V . ) V I T T REHHANN 5 1 0 TRANS 2 * 3 0 0 0
NACROCOHA TENUE (HO OK . t G R E V . ) V I T T REHHANN A NH 5 1 0 TR ANS 2 * 3 0 0 0
NACROCOHA TENUE (HO OK. t G R E V . ) V I T T REHHANN 5 1 1 9 TRANS 2 * 3 0 0 0
NACROCOHA TENUE (HO OK. t G R E V .  ) V I T T DUHHY C C L L E C T O * 9 / 8 TRANS 2 * 3 0 0 0
N ACROCOHA TENUE (HO OK . 1 G R E V .  ) V I T T REHHANN 6 6 * TRANS 2*  30 0 0
NACROCOHA TENUE (HO OK. I GREV . ) V I T T REHHANN A BOL 5 1 0 TR ANS 2 * 3 0 0 0
HACROCOHA TENUE (HO OK. 1 G R E V .  ) V I T T C R 0 S 9 T  CROSBY / 7 5 1 m a n s 2 * 3 0 0 0
NACROCOHA TENUE (HO OK. t G R E V .  ) V I T T OUNHY COL L ECT O * 8 / 6 TRAN S 2 * 3 0 0 0
NACROCOHA TENUE (HO OK . I GR E V .  ) V I T T REHHANN a BOL 5 1 1 9 TRANS 2 * 3 0 0 0
NACROCOHA TENUE (HOOK. 1 G R E V . ) V I T T DUHHY C O L L r CTO * 9 5 5 TR AN S 2 * 3 0 0 0
NACROCOHA TENUE ( H ) O K . t G R E V . ) V I T T REHHANN A NH 5 1 1 9 TRANS 2 * 3 0 0 0
N »CROCOHA TENUE (HO OK. t GR E V .  ) V I T T REHHANN A BOL 51 1 TRANS 2 * 3 0 0 0
N ACROCOHA TENUE (HO OK . I G R E V .  ) V I T T REHHANN A NH 50 9 TRANS 2*  30 0 0
HACROCOMA TENUE (HO OK. t G R E V . ) V I T T OUHHY COL L ECT O * 9 0 9 TRANS 25 3 OS 0
NACROCOHA TEN' JE (HO OK. 1 GR E V .  ) V t T T DUHHY COL L ECT O * 9 1 6 TRANS 2 5 3 0 8 9
NACROCOHA TENUE (HO OK . I GR E V .  ) V I T T NAUVE VENTER  G 9 TRANS 2 > 3 0 C A
NACROCOHA TENUE ( HOOK. 1 GR E V .  ) V I T T DUHHY COL L ECT O * 7 * 0 TRANS 25 3 0 0 C
NACROCOHA TENUE (HO OK . I G R E V . ) V I T T OUHHY C C L L E C T O * / 2 9 TR ANS 2 5 3 0 0 C
HACROCOHA TENUE (HO OK. t G R E V . ) V I T T H A G I L L  RE * 7 J 0 TRANS 2 5 3 0 0 C
NACROCOHA TENUE (HO OK. t G R E V .  ) V I T T DUHHY C C L L E C T O * 7 * 3 TRANS 2 5 3 0 0 C
NACROCOHA TENUE (HO OK . t G R E V .  ) V I T T KLUGE JP 1 0 * 0 TRANS 2 5 J I C C
NACROCOHA TENUE (HO OK. I G R E V . ) V I T T H A G I L L  RE 35C0 SHA7I 263 1AA
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F i g . 13.—Distribution map prepared by hand from specimens F ig . 14.—Distribution map prepared by Hewlett Packard desktop 
sorted by grid reference. computer from specimens sorted by grid reference.

ACUATIC CR Y P 10 GA M S 

1 1/23/81

S C I N MO I S T U R r S UB STR ATE R.FG I  ON GRI D PRENO

M At  S A E G r P T  IACA M I t  L 0 • L AK E S OI L CAPE 2 6 2 0 C C 1 . 7 2 0 0 6
m ah s A EGY P T I A CA W I L L O . BNK RI  V ‘ O I L SMA 71 ?6  31 A A 5 2 5 3 0 *
M A* S A EGY P T I A CA W I l LO . 8 E 0  R I V S.  M.  A 8 0 0 2 *
MARS AEGYP T I ACA M I L L S . BNK RI  V LESOT 5 1 * 3 5 0
M I S A EGY P T I A CA W I l L D . HAR SH O . F  . S 2 8 2 5 0 0 * 8 1 6 5 3
M A|IS A E G Y P I I A C A M l l l D . MAR SH S.  I>. A 1 9 H < 8 8 0  0 2 6
MARS AEGYP I I A C A m I L L O  . HE 0 R I V S O I L S . h . A t  9 13 A B 8 0 0 2 7
MARS AEGYPT I  ACA W I L L O . MAR SH S O U S . M . A 8 0 0 2 8
M AR S A EGY P T I A CA M i l  L O . MA R SH S . W . A 8 0 0 2 5
N A* S A EGY P T I A CA h I l L O . PAM / 5 E P SOI  L TRANS 2 7 2 S 9 B 2 * 0 1 * 8
n a R s A E G Y P T I A CA M I L L O . MARSH S.  M. A 1 9 1 1 A B * 8 2 0 2 5
M AR S A E G Y P I I A C A M l L L O . p a n / DE p CAPE 2 8 2 * 0 A 8 0 0 2 9
M AR S A E G Y P T I A C A m I L  LO . BEO R I V S O I L S .  W.A 1 0 3 3 5 *
H l t S A EGY P T I A CA W I L L O  . P AN / OE  P I RANS 2 7 2  > 3 8 3 5 7 0  3*
M AdS APPO S I T A  L AUNERT A I ER NAT AL 2 6 32CC 8 0 0 3 1
MARS 8 U R C H E L L I I ( K U N I E )  A . B R A U N L A * E CAPE 31 2 3 A C 5 * 7 2 * 1
M I R S 9 U R C H E L I U ( K U N / E )  A . B R A U N MAR SH O . F . S 29 2S C B 8 3 0 * 2
M AR S f l U » C H E L L I I ( R U N / E )  A . B R A U N MAR SH S OI L CAPE 27 2 * A A 5 1 * 2 1 2
MASS H UH C H t L  L I I ( K U N I E )  A . f c RAUN 9NK R I V CAPE * 3 2 0 2 7
MARS 9 U R C H E L L I I ( K U N 7 E )  A . E RA UN MAPSH C A P r 5 *  * 5  51
D U S 9 U R C H E L L I I ( K U N / E )  A .  BRA UN P A N / D E P O . F  . S 2 9 2 Ï R 8 * 7 2 7 5 9
M AR S B U A C H C L L I I ( K U N / E )  A . B R A U N W» T r -< CAPE J l ? 0  AO * 7 2 * 6 2
M Aft S c a p e n S I S  A .  8 * A  UN PAS / D ' " P TRANS *b7T » 0 5 J 3 7 15
MARS C A P E N S I Í  A . 8R A  UN BEO R.I V S U L S .  M.  A 1 9 1 8  A 8 8 OC * 5
M Aft S : a p e m s i s  a .  ft RA UN LAKE O . F . S 2 !  ? T 8 0 j  5 *
* A R S C A P E N S I S  A • BRA UN WA I ER TRANS 2 *  3 1 0 0 3 0 0 5 1
MARS C A P E N S I S  A . 8 PA UN m i u TRANS 2 *  31 0 0 8 OC 50
n a r s CAPEN S I S  A -BRA CN PAN /DE.P TRANS 25 31 A d 8 0 0 * 9
M Aft S C A P E N S I S  A . BRA UN MAI ER TRANS ?5 31 CC 8 0 0 * 8
H ARS C A ° E N  i I S  A . BRA UN MARSH S .  W. A 8 0  j * 7
MARS CAPEN SI  * A . 8 R A  UN HARSH ST I  L TRANS 3 6 2 3  A 9 * 8 2 0 2 3
MARS C A P E N S I S  A .  8 RA IJN 0NK R [ V C A P ' 8 0 0 5 7
MAR S C A P E N S I S  A • BRA UN MARSH S . M . A 19 l a  A 0 8 0 . 3 * 0
HAR S E P M I P P I G C A  RP * ALSTON pam / OEP BO T SH * 8 2 0 2 9

MAKS E P H I P P I C C A R P A  ALSTON H A T C* TRANS 8 0 0 6 5
M AR S E P H I P P  I O CAR PA  ALSTON M» !«■ } TRANS 23 30 8 0 0 6 6
M AR S r P H I P P I C C A R P A  ALSTOM 9 E0  R I V S OI L TRANS 8 0 0 7 1

M AR S C P H I P P I C C A R P A  ALSTON HARSH S O I L S.  M.A 8 0 ) 6 3
M ARS E.PHI PP I OCAR? A ALSTON MARSH S .  M. A 8 0 0 6 2
M»«.S F A f c l N O S A  L AUNE « I L A K E S O I L BOT SM 1 0 3 3 8 J
i  »r s MACr fOCAPPA PPt  SL ^ATE R. O . F . S 2 6 2 7 8 0 1  *7
M Aft. S MACROC ARPa PRE SL LAKE. L ESOT ?9 ? T * 7 i * * 6

MA^ S MACROCARPA P RE SL “ NK R I V S.  M. A 2 3<J7 99
M AftS HACROC ARPA a Ri  SL MAR SH S O I L NAT AL 2 7 31C0 * 8 2 6  31
MA*S *1ACf» OCA BP* P p L  SL HARSH S . W . A 8 0 1  33
H Aft S MAC*  OC ARPA PRE SL HAKSH S . M .  I ’ S I S  0 0 « 0 1  35
*Af t .S MACROC »r ?a PRE SL H U E * C APE 3 2 2 7 0 0 3 0 1  7 /

r t *Rs “ ACROCARPA PRE SL ^A TER. 301  »3

Fig. 15.—Example of a taxon 
sorted by life form and 
moisture regime.
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G R A S S C S  CROW I MG OW D U N E S

11/29/* i
OCMUS S P E C I E S SCI  NA h£L SUR S TR A TC M O I S T U R E SO I L  T TP E V E G T T P E R E G I O N G U I  3

9 9 0 * * 6 0 1 0 0 A * t C P H I L A  A P E N A R I A  ( L . 3 L I N K OUNE BH C AP E 3 ? 1 8 A e
9 90 2 5 6 0 1 0 3 A M  OP HI  LA A R É N A R I A  ( L . J L I N K OU NE b h SAND C A P E 3 4 1 8 A 3
9 90 2 5 6 0 1 0 0 A W C P H 1 L A  A R C N A R I A  < L .  > L I N * OUNE BH C AP E 3 42 1 A 0
9 9 0 2 * 6 0 1 0 0 A W O P H I L A  A R C N A R I A  ( L . J L I N K DUNE BH s a n d CAT»E 34 1 SB A
9 9 3 2 5 S 3 1 3 3 AMU 3 P H I  LA A R C N A R I A  ( l . ) L I N K OUNE BH C A P E 3 32 7
* 9 0 2 5 6 3 1 0 0 A f W O P H I L A  A R E N A R I  4 ( L . J L I N K OUNE BH C A P£
9 9 0 * 6 1 0 1 0 0 L A G U R U S  O V A T U S  L . OUNE BH C A P E 3 4 1 9 A 0
9 9 0 2 6 1 0 t o o L * 6  URUS O V A T U S  L . OUNE BH C A P E 341<»A0
9 9 0 2 6 1 0 9 9 9 9 9 LAG UR US S P . OUNE DT SAND OE SE  RT S .  M.  A 2 5 I S  B A

9 9 0 2 6 1 1 1 0  3 STI  P A GR OS T I S AM A B I L I S  C S C H W E I C K . ) DE W I N T . OUNE BH SAND C A P E 2 8 2 2 C  B
9 9 0 2 6 1 1 1 0 0 STI P A GR OS T I S A h * e i L I S  CSCHWEI CK. j o e M I N T . DUNE OT F 3 R E S T S . M .  A 2 4 1 8 D 0
9 9 0 2 6 1 1 1 0 0 STI  PAGrf O S T I S A H A R I L I S  C S C H M E I C " . ) C E h l N T . D I N E DT CAP E 2 T 2 3 B A

9 9 3 2 6 1 1 1 0 3 STI  PAGROSTI  S A H A B I L I S  C S C M M E I C * . )  OE MI NT  . OUNE DT s a n c C A P E 2 8 2  4 B A

9 9 0 2 * 1 1 1 0 0 S T I  P A G R O S T I S A H A B I L I S  ( S C H U C I C K . ) D E W I N T . OUNE OT SANO C A P E 2 9 1 9 ec
9 9 0 2 6 U 1 0 0 S T I  P A G R O S T I S A ►AB I L  I S  ( S C H M E I C K . JOE M I N T . OUNE DT C AP E 2 5 2 3 C 0
9 9 9 2 6 1 1 1 0 0 S T I  P A G R O S T I S AH AB I  L  I  S ( S C H W E I C K . J OE M I N T . OUNE DT C A ° E 2 8 2 2 D  A
9 9 0 2 6 1 1 1 0 0 S T I  P A G R O S T I S AH A0 I  L I  S ( S C H W E I C K . J OE M I N T . OUNE OT S . M .  A 2 6 1 9 0 C
9 9 3 2 6 1 1 1 3 3 S T I  PA GROS T I  S AH AB I L I  S ( S C H M E I C K . J CE m i n t  . OUNE CT s a n d S . M . A 2 4 1 9 C A
9 9 0 2 6 1 1 1 0 3 S T I  P A G R O S T I S A H A B I L I S  ( S C H M E I C K . J O? H I N T . OUNE DT C AP E 2 8 2 > C A
9 9 0 2 6 H 1 0 0 ST I  P A G R O S T I S A H A B I l  I S  ( S C H w E I C K . J CE W I N T . OUNE DT S .  M.  A 2 4 1 1 A 0
9 9 3 2 6 1 1 2 3 0 S T I  P A G R O S T I  s A N 3N A L A DE H I N T . OUNE OT SAND C A P E 2 * 2 3  A A

9 9 0 2 6 1 1 J ' JO S T I  PA GR OST I S 3 P E V I T 0 L I A  ( N E E S ) 3 r M I N T . OUNE DT S AS O S . M . A 2 8 1 9 A C
9 9 3 2 * 1 1 4 0 0 ST I  P A G R 3 S T I S C I L I AT A ( O E S f .  ï  3 E WI NT OUNE ÉH SANO CAP E 2 8 1  SO A

9 9 0 2 6 1 1 4 0 0 S T I  PA G H O S H S C I L I A J  * ( O E S f .  )  OE WIN T .  V A R . OUNE 8H C A P E s o n c A

9 9 0 2 * 1 1 4 0 3 S T I  P A G R O S T I S C I L I A T  A ( O t S r .  ) 3 E MI NT .  v a r . O j NE CT s a n d CL  S H R B S . W . A 2 5 1 7 e s
» 9 0 ? M 1 4 3 3 S T I  P A G R O S T I S C I L I  » T A ( O E S T . > QE MI NT .  V R R . OUNE CT S A N C CAPE 251 ' AC
9 9 0 2 6 1 1 4 0 0 S T I  P A G R O S T I S C I L I A T  A C O E S F .  > OE MI NT .  V A * . OUNE DT s a n c GTASSLO CAPE 2 9 1 r AA
9 9 3 2 6 1 1 4 0 0 S T I  P A G R O S T I S C I L I A T A  ( C E S r « ) OE MI NT .  * >1 . 0 I N E D T 0 3 N j  » SANO S . M .  A 2 4 1 ^ 0 0
9 9 3 2 6 1 1 4 0 3 ST I  p a g r o s t i  s C I L I A T A  ( 0  E S r .  J OE MI NT .  V A R . OUNE OT SANO S . M .  A 2 114  PC
9 9 0 2 * 1 1 4 0 0 S T I  PA G R O S T I S C I L I  A T A  ( O E S f .  )  HE MI NT .  V A R . OUNE OT SANC CAPE 2 6 2 1 3 0
9 9 0 2 * 1 1 4 0 0 ST I  P A G R O S T I S C I L I A T  » ( C E i f .  )  OE V I  NT .  VAR. . OUNE GT SANO S.  M.» 2 5 1 7 0 R
9 9 3 2 6 1 1 9 0 0 S T I  P A G R O i T I S G AR U f i f  N S !  S ( ° I L G . ) O E  W I N T . OUNE OT S . M .  A
9 9 0 2 * 1 1 1 0 3 0 S T I  P A G R O S T I  S G E M I N I F O L I A N C E S OUNE OT SANO C AP E 2 81 7 A C
9 90 2 * 1 1 1 0 0 3 S T I  ®A G R 3 S T  I  S G E M I N I  r o l l  A NCCS OUNE CT SANO CAPE 291  7 a C
9 9 0 2 6 1 1 1 2 3 0 STI  PA 3R OSTI  S OCNATOSTACMTS ( P I L G .  JCE W I N T . OUNE S . M .  A 2 3 1 4 A 1
9 9 0 2 6 1 1 1 2 0 0 STI  PAGR 3 S T I  S GONATCSTACMYS ( P I L S .  JCF MI N T. OUNE DT SANO S . M . l 2 31 SC A
» 9 3 2 6 1 1 1 2 3  3 STI  PAG* OS T I  S GCNATC STACMTS ( P I L S .  j o e M I N I . OUNE DT SANC S . M .  A 2 41 > C *?
9 9 0 2 6 1 1 1 2 0 0 STI  PAGROSTI S GCNATCSTACHTS ( P I  LG .  j o e MI N T . OUNE OT s a n d S .  M.A 2 3 1 4
9 9 0 2 6 1 1 1 2 0 0 STI  PA GROS TI S GCNATCSTACHTS ( P Ï L G .  j c e Ml  N T . OUNE GT S .  m .A 2 3 1 4
» 9 0 2 6 1 1 1 2 0 0 STI PAG» Q S T I S GCNATCSTACHTS ( “ U S .  j c«- - I N T . OUNE ST s a n c S . M . / * 2 3 1 5 C A
9 9 0 2 6 1 1 1 2 0 0 STI  PAGROSTI  S GCNATC S T A C H T S  CP I  LG .  >CE MI NT . DUNE OT GRAVEL S . M . A 2 3 1 4
9 9 3 2 6 1 1 1 2 0 0 STI  P A G R 3 5 T I S GGNATC STACHTS CP I L G .  JCC M I N I . CUNE CT GRAVEL S.  M.A 2 3 1 4
9 9 0 2 * 1 1 2 1 0 3 STI  P A G Í O S T I S L U T E S C F N S  ( NEE S) C E » I N T •  '< • OUNE il T SANO S . M . A
9 9 0 2 * 1 1 2 1 0 0 STI  PAG* OST I S L U T E S C E N S  ( N E E S J P E ■ IM T .  V »R. OUNE 0 T SAND S . M . A 2 3 1 5 C *
9 9 3 2 6 1 1 2 1 0 0 STI  PAGROSTI  S L U T ES CEN S ( N í £  SJ DE WINT .  V A * . OU NE DT PNT ® I V S . M . A 2 3 1 5 C  a

9 9 0 2 * 1 1 2 1 0 0 S T I  P A G R O S T I S L U T E S C E N S  ( N E E  SJOE WI NT .  V A f t . OUNE OT s » \ c S . M . A 2 6 l 5 C  0
9 9-32*1 1 2 1 0 0 ST I  P A G R O S T I S L U T E S C E » / $  ( N i i S ) O E MI NT .  V M . CUNE CT S.  M.A 2 3 l 5 f l D
9 9 3 2 6 1 1 2 1 0 » S T I  P A  5 H 3 S T I S L U T E S C E N S  ( N E t S l O E WIN T .  V A - J . OUNE DT s*sc S . M . A

F i g . 16.— Example  o f  a taxon sorted by habitat.
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G E N U S S P E C I E S

8 30 90  0 3 5 0 0
8 ?0 3C0 0 6 0 0
9 3 5 2 0 0 0 4 0 0
8 3 5 2 0 0 3 4 0 0
9 35 2 0 0 3 4 0 3
S 5 5 2 0 0 0 4 0 0
3 15 2 0 0 0 4 0 0
9 3 5 2 0 0 3 4 0  3
8 3 5 2 O 0 3 4 0 0
9 3 5 2 0 0 0 4 0 0
8 3 5 2 0 0 D 4 0 0
9 3 5 2 0 0 3 4 0 0
9 3 5 2 0 0 ) 4 30
8 3 5 2 0 0 ) 4 0 0
8 7 5 2 0 0 0 4 0 0
8 3520OO 4 0 3
8 5 5 2 0  00 4 0 3
8 3 5 2 0 0 0 4 0  3
8 Ï 5 2 O 0 J 4 0 0
9 3 5 * 0 0 3 5 0 0
8 3 5 2 0 0 3 6 3 J
9 Ï 5 2 0 3 D 6 0 0
8 3 5 2 0 0 0 6 0 0
i  3 5 2 0 0 ) 1 1 0 0
J 3 5 2 ' , 03 1 1 0 0
i 3 5 2 ^ 0 ) 9 9 9 9?
8 3 i 3 0 0 0 1 5 0 0
8 3 9 9 0 0 3 1 0 0
8 49 6 o OD 11 3 J
8 4 3 60  03 1 1 3 0
8 4 8 6 0 0 0 1 2 7 3
9 4*  6 0 0 ) 9 9 9 9 9
8 4 a 90  0 3 1 00
8 4 3 9 " 0 3 1 3D
8 49 9 0 0 3 1 0 0
8 4-1 9 0 0 0 1 0 0
9 49 9 0 ) 1 0 3
8 48 9 0 0 3 1 0 0
8 48 9 0 0 0 3 0 0
9 48 9 0 ) 3 3 0 0
a ^ ^ o s 7 00
8 S 6  4 O 0 ) 1 3 0
9 5 6 4 O 0 J 2 0 0
Í  «6  4 0  00 2 0 3
9 5 6 4 0 0 3 2 0 0
9 5 6 4 0 0 3 3 0 )
8 * 6 4 0 0 3 1 0 0
9 5b 40  03 3 0 0

FOREST CL I MBERS  

11/2.8/®!

GR ID  M J R HI  NR

T P I  C U T  S I  *  C A P E N S I  5 ( M E I S N . )  S I M  
T R I C A L Y S I A  J U N O O I I  ( S C H I N 7 )  b R E N A N  V AR .  J U  
C A , NT H l UH G U E l  N Z . I I  S O N D .
C A N T H I U M  CUETI NZ I I  S O N O .
C AN T H lU H G U E I N 7 I I  S O H O .
C A NT H I U M  GU?" I N7 I I  S O N O.
C A NT H I U  M GUE I  NZ I I  S C N O .
CAN T r t l UH  G U E I  N 7 I I  S ONO.
C AN T H IU M G U E I N Z I I  S ON O .
C A NT H I U  M GUE I N7 I I  S O N O .
C A N T H I U M  GUE I  N7 I I  S ONO.
C AN TH IU H G U E I N Z I I  S O N O .
CA N T H I U M  GUE I N 7 I I  S ON O.
C A N T H I U M  G U E I N Z I I  S O N O .
C A N T H I U  H G U E l  N7 I I  S O N O .
C A N T H I U M  G U E I N Z I I  S ONO.
CAN T H I U M  G U E I N Z  I I  SONG .
C A N T H I U  H GUE I N7 I I  S O N O .
CAtf T H l U N  GU f  I N 7  I I  S ON O.
c a n t h i u m  h u i l l e n s e  h i e r n

CA NT H I U M  I N E R H E  C l . F . )  K UN T 7 E
c a n t h i u m  i n e r m e  ( l . f . )  k u n t z e  
c a n t h i u m  I N E R ME  ( _ . F . )  h u n t  I E  
C A V T H I U M  SE T1 FLOR UM H I C R N  
C A N T H I U M  S E T i r i O R U M  HI  e R n

c a n t h i u m  s p .
P A V E T T ^  O E L A C O f N S T S  6 R E M .
P S r C H O T R I A  C A P E N S I S  ( E C K l . )  V * TKE  
G A L I U M  S* UR I  UM L .  S U B S P .  A F f t l C A N U M  V E R D C .
G AL I U  M S P U R I U M  L .  S U B S P .  A F R I C » N U W  V t R D C .
GAl I U M T h U K B E  R G I A N U m E C K L .  t  Z t Y H .  V « R .  TH 
G A L I U M  SP .
RUb I A  C O H O I F G L I  A L .
R U S I A  C OríOI  F O L  I  A L .
PUB I *  C O f c O I r O L I  • L .
RUf t I A  C O R O I F O L 1  A L .
R U » I A  C O ^ O I F O L I  A l .
P U f t I A  C O R O I F O L I  a L .
RU&I A  P E T  I O L A R I S  O C .
RU» I A I» ET  I O L A R I  S DC .
S C A e i O S . A  OR A K E N S B ' T R G E N S I  S & . L . 3 U R T T  2 9 2 9 0 «
7CH NE RI  A M A R L O T H I l  ( C O G N . )  R .  I  i . F E R M A N D t  
7EH NE PI  A P A R V I F O L I  A ( C O G N . )  J . H . R O S S  2 8 J 2 A A
ZEh N E R I A  P A R V I F C L I A  ( C O G N . )  J . H . R O S S  2 S 3 1 C C
Z£H N t  RI  A P A R V I F O U A  ( C O G N . )  J . H . R 0 5 S  2 6 3 2 0 C
7 F H N E R I  A SC A 8 A A ( L . r . )  S O N O  .  2 2 3 0 C D
Z E h N E P I  A S C A B M  ( L . F . )  -,O N Ú . ’ M t C ' C
7 E H N E R I  A S CA f i P A  ( L . F . )  S ON O.  2 4  3 0 0 D

28 31 C 0 ESHOWE O I S T  
2 7 31AA

MAPUMULO O I S T
2 6  3 1 A C

3 1 2  9 0 A r R A N S K E I  
2 6 3 1  AC
29  3 1 AD L OWE R  T U G E I A  O I S T .  
2 4 3 0 D B  P I L G R I M S  R E S T  O I S T .  
3 J 3 3 C 6  P ORT  S H E P S T O N E

2 3 3 OC A E A S T E R N  C AP E  
30 SOCb PORT  SHE P S T O N r
2 5  3 I CO

MBABANE O I S T .
28  3 1 CA NK ANDL *  O I S T .

22  3 1 C A K R U G E R  N A T .  P A R K

29 3 1 4 0
26  3 1 0 0

N OU MU G A x *  R E S .
2 7 31 C d
2 9 3 3 C E P I E T E R * *  A R I  T 7 3 U R G  O I S  
2 7 3 1 3 C

HE I OE L &E . WG O I S T .
2 9 2 ?  BC 3 E T H L E K E M  O I S T .  
282800

7 I J UR R E R G

2 7 3 1 0 A 
2 9 3 0 C C  
2 1 31 CO 
28 32AA 
28 32AA 
2'> 3 1 C C

H U R I  S»
H L A P I S A  O I S T .

A MA TO L A MTS
B E R G V I L L E  O I S T ,  
NORT HERN D I S T .  
ML * B I  SA O I S T .
Z UL UL AND 
I N G W A V j f l A  B I S T ,  
S I M S A  O I S T .  
f l T U N Z l N l  D I S T .  
GRA S * OP

o h l i n ; *  e o r
MAKANE S 
T H R I N G S  P O S T .
MBABANE
H A R I E P  SKOP D I S T .
NT A F U F U  
MBABANE 
ST ANGER 
MA R I E P  SK OP
S T .  M I C H A E L * S - O N - S E A  
M T U N Z I N I  O I S T .
HL A B I  S A O I S T .
OU I  WE L S K L O O F
S T .  M I C H A E L * S - O N - S E A

NKANDL A O I S T .
U K U T U L A  F O R .
N K A N O L A  F Of t .
MA R I E P  SK OP D I S T .  
P U N D A  “ I L I A  
I N A N O A  O I S T .
L A K E  S T .  L U C I A  
MA P UT A
KHONOO S A N D  F O R

HDR L O S  V I E W
L A K E  S t & A Y l
M 4 P U M U L 0  O I S T
G» O O T WA O E R S f t O S C H  F OR
G O L O E N G A T E  I  G h L A ND
MONT AUX S O U R C E S
AL F R r  0 O I S T
NE N H A N O V E R  O I S T .
S J RDWANA  b a t

K E E R O m

E SHOWE
HL UHL U NE GAME R E S .  
H L U H L U W E  GAME R E S .  
R A M B E R T ) i  

V I C T O R I A  E A S T  
ORA * * "  N S 0 E R G  NAT P A R *  
MU T SO I
ML UHL U WE GAME R E S .  
U M H L A T U Z !  L A K E  
MA P UTA
TATE VOMOO F O R .  R E S .  
N J 0 YE F J < .  - i t s .  
K O N T N S ° A S

F i g . 17.— Example  o f  specimens sorted for two habitat factors.

G E N U S  S P E C I E S  SCI w a n e .

d w a r f  S H R u & S  OF  F i n  B O S  L l * £ S T O M £  S O I L S  

11/28/81 

G R I O  r t A J R *I*<R

6 50  J O 00  / 0 0  CHI  AONI  A B A C C I F F R A  L .
6 2 3 7 0 0 0  1 6 0 0 0  L R l  CA C U R T O P H Y L L A  C U T M .  (  6 C L .
6 2 3 7 0 0 0  1 6 0 0 0  E R I C A  C U R T O P H Y L L A  O U I H *  I  B T L .
6 2 3  7 0 0 0  5 5 9 0 0  E R I C A  P U L C H E L L A  H O U T T .  V A R .  P U L C H E L L A
6 2 3 r  0 0 0  5 6 7 0 0  E R I C A  R  Uft I G  IN OS A O U L F E <  V A R .  R U B I  GI  NOSA
5 * 3 6 0 0 0  1 0 0 0  S T R U T H I O L A  DOOE CANORA ( L . )  OP UCE
5 A 3 6 C 0 0  1 0 0 0  S T R U T  HI QL A O J C E C A N O R »  ( L . )  O K U C f

34 21 A C 
3 4 2 1  AC
3 4 2 0 9 0  M E L K H D J T  « ‘U A L  
34 20 C A 
3 4 1 9 0  A 
3 4 1 9 0 A S O U T H - W F S T E R N  C A P E

« HEDAS OO* / »  J I V .
» 1 V E f t S O A L E  
B I  V E R S O A L T  
ROWOEKOP 
«R ED A SOB RT 
H A G E L K R A A L  R I V E A  
H A E L K R A A L  R I V E R  AREA

Fig . 18.— Example of specimens sorted by three habitat factors.
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n O W C A r N G  P H E N O L O C Y O f  T H E H E O A  T R I A N D K *

I  1 / 2 8 / S  1

H O  R E G I O N  A L T  f L O W E R  f R U  I  T C f t !  0

1 T R A N S - 9 9 9 3 2 5 2 0 C O
1 T R A N S - 9 9 9 i 2 5 2 6 C 0
1 T R A N S 3 2 5 2  U R
1 T R A Y S - 9 ? q 3 2 5 3 0 0  9
I  T R A N S I  3 0 0 3 2 5 3  O D D
1 T R A M S 1 3 0  0 3 2 5 3  O D D
1 T R A N S -  9 9 « 3 2 5 3  I C C
I  T R A M S 1 3 7 0 5 2 6 2 S A  A
1 T R A M S - 9 9 9 3 2 6 2  7 A C
1 T R A N S - 9 9  « 3 2 6 2  T C A
1 T R A N S -  9 9  9 3 2 6 2  ^ A A
1 T R A M S I  " J O 3 2 6 2  ^A A
1 T R A N S - 9 9 ' » 3 2 6  2 d  A A
\ T R A ^ S -  9 9 9 3 2 6 2 0  A »
1 T R A N S - 9 9 9 3 2 6 2  S t  0
1 T R A N S - 9 9 ' * 3 2 6 2  9 C D
1 T R 4 N S -  9 9 « 3 2 6 2 9 C  0
1 T R A N S - 9 9 9 3 2 6 2  9 0 P
1 O . F . S ” 9 9 9 3 2  6 2  « P  R
1 T R A N S -  9 9 « 3 2 6 2 9 C  °
1 S W * Z I - 9 9 « J 2 6  3 u e
I  S W A Z I 2 7 5 3 2 6 3 I t O
1 S . W . » - 9 9 9 5 2 7 1  0
t T R A N S -  9 9 9 3 2  7 2 5 1 C
1 T S A N I S I  2 1  i 1 2  7 2 5 0  &
1 t r a m s 1 170 i 2 7 2 á A C
l  o . r . s -  9 9  « 3 2 7 2 ' - ,  B C
i  o . r . s -  9 9  « 3 1  7  2 6 C 0
i  o . r . s -  3 9  * 3 2  7 2 ' t  CO
1 o . r . s -  9 9 9 3 2 7 2  7 8 0
i  o . r .  s - 9 9 9 3 2 7 2 7 C C

1 T R M S -  9 9 9 3 2  7 3  0 8  A
1 N A T 4 L 6 6 7 3 2  73  1 C  *
1 N » T * L -  <*9 -j 3 2 7 3 2 0 *
1 C A P £ - 9 9 « 3 2 « 2 * D 0
1 T R A N S - 9 9 9 3 2 ? 2 < . L C
1 T R A N S - « 9  9 i 2  8 2  í» C C
t  T R * N S -  9 9 9 3 2 * 2  ACC
1 T R A N S -  9 9  9 3 2 P 2 i . C C
1 T R M S - 9 9 9 3 2 ? 2 4 C C
1 T R A N S -  9 9 « 3 2 * 2 U C Z

1 O . f . S I  5 0 0 3 2 1 2  f  A R
l  o . r . s - 9 9 9 3 2 ? 2 7 0 0
1 o . r . s 1 6  ) 9 3 2 P 2 7 D 0
l  q . r .  S - 9 9 « 3 2 1 2  r DO
i  o . r . s i  s r s 3 2  ^ 2  *  A D
i  o . r .  s -  9 9 3 i 2 6 2  « 6 C
l  o . f . s 1 ’ 9 0 3 2 8 2 * 0  *

F ig. 19.— Specimens in a species sorted by month of flowering.

or grasses growing on sand dunes (Fig. 16). The 
fields can also be used in combination for lists of 
forest climbers (Fig. 17), or dwarf shrubs of fynbos 
on calcrete (Fig. 18), for instance.

Phenological data are also available by selecting 
all flowering specimens of a taxon and printing the 
date of collection and other related information such 
as region, altitude or aspect (Fig. 19).

CONCLUSION

The new system, which will retain the name 
PRECIS (PRE Computerized Information System), 
has a smaller but more accessible data base 
contained in a single disk pack for on-line service. It 
is designed primarily to provide specimen data for 
taxonomic and floristic research, but some taxon- 
related specimen data can be extracted from the 
information recorded with the specimens.

From our reappraisal and modification of the 
original system we can make some statements that' 
should apply to all data banks of this type.

1. The data bank should be kept as small as 
possible, preferably covering only a single informa­
tion category, such as specimen related data.

2. Encoding and manipulation of data must be kept 
as simple as possible not only for the collector, but 
also to enable proper maintenance and updating of 
the data bank.

3. Rapid access to the data is essential for research 
and curation, preferably as an on-line service. This 
includes the necessity of modest expense for routine 
or essential queries, updating procedures and 
curatorial output.
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