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Section 2: Structure and design of the Avifaunal Database 

The preceding section describes how to use the menu system to carry out many straightforward procedures such as data 
entry, data checking and data extraction as spreadsheets and reports. This section provides the information required to 
understand the design and structure of the database and to enable you to design and run new queries and reports. 
 
 
IMPORTANT 
 
·  I t is strongly recommended that you have at least a basic knowledge and level of familiar ity with Access 

databases before you try to design new quer ies and repor ts – it is very easy to obtain results that are 
incor rect or  incomplete if you are not aware of the cor rect way to do things. I t is also possible to make 
ir reversible changes to data in the data tables.  Especially at the beginning, all results should be checked 
against the data tables to ensure that you really are getting the correct results. Section 3 provides several 
examples of how to structure quer ies to obtain the results you require. 

 
 

The Relational Database concept 

 
The Avifaunal Database has been designed in Microsoft Access, a relational database package within the Microsoft 
Office Professional software package. Office is user-friendly yet powerful, allowing the easy interchange and linking of 
data between the five Office components (Microsoft Access, Excel, Word, PowerPoint and Outlook), as well as between 
other software packages. 
 
Many people think of a database as, for example, one large spreadsheet containing all their data. A relational database 
is, in fact, made up of many tables, each containing parts of the whole dataset(s) and related to each other by defined 
relationships (see Figure 1 for a structural overview of this database). Duplication of information is minimised by careful 
planning of tables and relationships, so that information common to many data items is stored only once, rather than 
repeated for every data item. There are several advantages to using a relational database compared to, for example, a 
spreadsheet application: 
 
¨  relational databases deal efficiently with very large amounts of data – much more than spreadsheets can handle 

conveniently 
¨  relational databases minimise information duplication by requiring repetition of only those data items by which 

multiple tables are linked 
¨  relational databases easily link two or more tables so that they appear to the user as if they are one table. This is 

difficult or impossible to accomplish with spreadsheets 
¨  queries are updated automatically when data are added, deleted or edited. 
 
Because relational databases eliminate the duplication of information, they minimise data storage and memory 
requirements. Updating or changing data is also simplified. Defining relationships between tables ensures that Access 
can manipulate the data contained within them correctly. A suitable database structure must be in place before queries 
based on the tables will produce correct results. 
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Figure 1 gives an overview of the relationships between all tables incorporated in the database; in addition, relationships 
for the tables used in each dataset are presented at the end of each data set description. In database terminology, a 
column in a table is referred to as a 'field'. Relationships between tables are indicated by lines joining common fields and 
are defined in the Relationship window. Three main types of relationships are possible: 
 

·  one to many 
·  many to one 
·  one to one 

 
A ‘one to many’  relationship exists when a field containing unique values in one table is linked to the same field in a 
second table which has repeat occurrences of those values. For example, say all bird species present at Windhoek 
sewage works were counted on a particular day. These data might then be entered into two tables. One table would 
contain perhaps three fields (site code, date and weather) and the second would also contain perhaps three fields (site 
code, species name and number of birds). In the first table, each site code would appear only once, whilst in the second 
table this code would be present for each species recorded. In this case, for each single occurrence of a site code in the 
first table, there are many occurrences of that site code in the second table. This type of relationship is shown using “1”  
and “¥ ”  where a line starting with 1 and leading to ¥  represents the “one to many”  relationship. The “1”  field is defined 
as a primary key i.e. a field which can contain a piece of information only once. A “many to one”  relationship is simply 
the same in reverse.  
 
A “one to one”  relationship is rarely used, and is not used in this database. It can be used, for example, to split a large 
table into two for easier manipulation or to ensure security of some sections of data. 
 

Organisation and naming of data sets 

 
Within the database the data are organised as follows: 
 
SABAP data are in tables beginning ....................SABAP_ In Figure 1 these are colour coded ...... Pale blue 
Raptor road count data .........................................RRC_ ............................................................ Brown 
Wetland data ........................................................WC_ ............................................................ Dark blue 
Museum data ........................................................Museum_ ............................................................ Red 
Nest record card data ...........................................Nest_Record ............................................................ Green 
Damara Tern nest record data...............................Damara_Tern_ ............................................................ Orange 
Endemics data.......................................................Endemics_ ............................................................ Orange 
 
Within all data sets, a unique number has been assigned to each entry in the database and this number is recorded on the 
original data sheets to facilitate cross-referencing. For example, the first wetland count entered is referenced in the 
database as WC1 and the number 1 has been written on the original data sheet. 
 
There are also a few additional tables, referred to here as Central Tables. These contain species, location and protected 
area information; the majority of data tables are linked directly or indirectly to one or more of these tables. These are 
colour coded Black in Figure 1. 
 
(Three further tables are present: Map_Data, Query_Data and Query_Route_Data. These are used by Access for some of 
the processes which operate when queries and reports are run, and should not be modified or deleted). 
 
Primary key fields are indicated in the following pages with a # symbol. 



 97 

Central tables 

Rober ts_Code 

This table contains species information for all species which occur in southern Africa i.e. all species which have a 
Robert’s number. This is a key table which is used by many of the forms/tables to provide user-friendly species names 
and data. 
 
Field name Data type Meaning 
#Roberts Number Roberts' number for the species. 
Roberts_Name Text Common name, as in “Roberts' Birds of Southern Africa” . 
Afrikaans_Name Text Common Afrikaans name, as in “Roberts' Birds of Southern Africa” . 
Order Text Order name. 
Family Text Family name. 
Genus Text Genus name. 
Species Text Species name. 
Habitat Status Text Indicates whether the species is primarily found in wetlands or non-wetlands. 
Red Data Status Text Indicates the Red Data Status, either critical, endangered or vulnerable. 
Endemic Status Text Indicates whether the species is endemic to southern Africa or Namibia. 
W_T_M Status Text Indicates whether the species is a wetland, marine or terrestrial species. 
Location Text For Red Data species, indicates whether it occurs in Caprivi, Cunene or Orange 

River. 
 

Rober ts_Synonyms 

This table contains information on alternative names for species which occur in Namibia. This was derived from a 
number of historical sources, primarily (Winterbottom 1971) and is used mainly in conjunction with Museum data, 
which often includes old species names. 
 
Field name Data type Meaning 
Roberts No Number Roberts' number for the species, as in Roberts_Code. 
Genus Text Genus name used previously. 
Species Text Species name used previously. 
 

Protected_Area_Codes 

This table contains information on the codes used in many of the data tables for protected areas. 
 
Field name Data 

type 
Meaning 

#Protected_Area_Code Number Protected area code used in data tables. 
Protected_Area_Name Text Meaning of protected area code. 
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QDS 

The QDS table contains data on the location, vegetation, protection status and land tenure of every quarter degree square 
(QDS) in Namibia. It also contains location data for half degree squares (HDS) which are referred to as the first 5 
characters of the QDS code e.g. 1914D. 
 
Field name Data type Meaning 
#QDS Text QDS code. 
QDS_Name Text Name of the QDS as on the 1:50 000 topographical map sheets. 
QDS_Long_DD Number Longitude (in decimal degrees) of the centroid of the QDS. 
QDS_Lat_DD Number Latitude (in decimal degrees) of the centroid of the QDS. 
HDS_Long_DD Number Longitude (in decimal degrees) of the centroid of the HDS. 
HDS_Lat_DD Number Latitude (in decimal degrees) of the centroid of the HDS. 
Avi-Veg_Code Number Avi-vegetational zone within which the QDS lies: 1 Namib, 2 Namibian 

escarpment, 3 Mopane, 4 Arid woodland, 5 Northern Kalahari, 6 Central 
Kalahari, 7 Southern Kalahari, 8 Nama Karoo, 9 Succulent Karoo. 

Zone Number Raptor Road Count zone within which the QDS lies, as in 
RRC_Zone_Description. 

Protected_Area_Code Number Protected area within which all or much of the QDS lies. 
Region Text Region of Namibia within which the QDS's centroid falls. 
QDS_Area_sq_km Number Area (km2) of the QDS. 
Communal_sq_km Number Area (km2) of the QDS within Communal land. 
Farmscomm_sq_km Number Area (km2) of the QDS within Communal farmland. 
Mining_sq_km Number Area (km2) of the QDS within Mining area. 
Protected_sq_km Number Area (km2) of the QDS within National Parks/Protected areas. 
Tourist_sq_km Number Area (km2) of the QDS within West Coast Tourist Recreation Area. 
Commercial_sq_km Number Area (km2) of the QDS within Commercial farmland. 
 
The data on area of QDS falling within each land tenure category were derived using the map of Major Land Uses in 
Namibia produced by the National Remote Sensing Centre (Barnard 1998). 
 

Gazetteer 

The Gazetteer was obtained from the National Botanical Research Institute in Windhoek. It lists every farm in Namibia, 
together with some other localities (small towns etc.). The gazetteer contains co-ordinates for over 8600 specific 
locations within Namibia, to the level of sixteenth-degree square (SDS). Each farm/place has been assigned a unique 
gazetteer number. The associated latitude and longitude co-ordinates, District and Region (pre-1998 changes) are listed. 
The Gazetteer table is used by many of the datasets to provide consistent detailed location information for bird records. 
 
Field name Data type Meaning 
#Gazetteer_Number Number Unique number assigned to each location/farm. 
Place Text Farm/location name. 
Farm_Number Text Farm number. 
Minor_Area Text Magisterial district e.g. Gobabis. 
Major_Area Text Region e.g. Omaheke. 
SDS Text Sixteenth degree square reference e.g. 1914ABD 
Gaz_Lat_DD Number Latitude, in decimal degrees. 
Gaz_Long_DD Number Longitude, in decimal degrees. 
Gaz_Lat Number Latitude, in degrees and minutes. 
Gaz_Long Number Longitude, in degrees and minutes. 
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SABAP Data 

The Avian Demography Unit in Cape Town collated all SABAP records for southern Africa and provided computerised 
Namibian data to Namibia. 
 
The relationships between SABAP tables are shown in Figure 55. 
 

SABAP_Card_ID 

This table contains details of all SABAP record cards completed for Namibia. Each card is for a maximum of one 
calendar month: start and finish days are indicated.  
 
Field name Data type Meaning 
#Card_ID Number Unique number assigned to each card. 
QDS Text QDS code. 
Day_Start Number First day of card recording period. 
Day_Finish Number Last day of card recording period. 
Mth/Year Date/Time Month of card recording period. 
 

SABAP_Data 

This table contains information on the species recorded, and their breeding status, for each SABAP record card 
completed for Namibia. 
 
Field name Data type Meaning 
Card_ID Number Card ID number, as in SABAP_Card_ID. 
Roberts Number Species Robert's number. 
Breeding_Code Number Breeding status code used in SABAP_Breeding_Code. 
 

SABAP_Breeding_Code 

This table details the breeding codes used in SABAP_Data. 
 
Field name Data type Meaning 
#Breeding_Code Number Breeding status code. 
Short_Description Text Brief description of breeding status. 
Description Text Full description of breeding status. 
 
 



 100 

Figure 55 SABAP relationships 
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Raptor Road Count Data 

The relationships between Raptor Road Count tables are shown in Figure 57. 
 
Due to changes in the way data have been handled since the beginning of the raptor road count project, this dataset 
comprises data at two main levels of resolution: 
 
·  Data collected between 1977 and 1984 were previously computerised in a partially summarised form whereby 

observations were attributed to one of eight vegetation/habitat zones (see Figure 25). As a consequence, although 
the majority of bird sightings were recorded at QDS level, data on the corresponding distances travelled are only 
available at zone level. Analysis of these data at a resolution finer than zone level is therefore not possible.  

 
·  Data collected since 1984 have been treated in two ways: road sections travelled frequently have been designated as 

defined ‘ routes’  e.g. Windhoek to Okahandja is Route 1. In total, 125 unique routes have been defined. The start 
and stop points of each route are listed by the report illustrated in Figure 24 and the geographical coverage of the 
routes is illustrated in Figure 56. Of these 125 routes, 110 have been divided into 1km sections each of which has an 
associated latitude and longitude position, and all observations of raptors along each route have been attributed to a 
particular ‘ route-section’  i.e. a specific 1 km stretch. For the remaining 15 routes each 1km section has been 
attributed to a QDS i.e. the dots shown in Figure 56. These routes are mostly in the desert. Observations from off-
road counts or counts along roads which have been travelled infrequently have (as with the 1977-1984 data) been 
attributed to a zone.  

 
Two types of data can therefore be extracted and analysed depending on requirements: 
 
1. summaries of observations at zone level for all years i.e. 1977 – present 
2. summaries of observations at any scale from 1km sections upwards, for data from 1984 - present. This resolution 

obviously allows greater flexibility for analysis. For example, data can be extracted for any spatial location 
required, such as particular road sections, a protected area, district or QDS.  

 
The Road Count dataset comprises many tables in the database, however the majority provide supplementary 
information and only four are crucial for data extraction. RRC_Info and RRC_Data comprise all the data recorded on 
road count forms, RRC_Locations contains the information used to link observations to route sections or zones and 
RRC_Distances contains a summary of the number of times each route-section/zone was travelled each month. 
 
Data are entered through the RRC_Info form, which puts data into the RRC_Info and RRC_Data tables as appropriate. 
The RRC_Info form also calculates which route section (or zone) should be attributed to each observation and enters the 
appropriate distance information in RRC_Distances. 
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RRC_Info 

RRC_Info contains information on the date, start/stop places, times and odometer readings, observer, weather conditions 
etc. of each road count and whether the count has been assigned to a route or a zone. 
 
Field name Data type Meaning 
#RRC_No Number Unique number which identifies every raptor road count, and is written on the 

data sheet. 
Route/Zone Text Indicates whether the road count has been assigned by route or by zone 
Month/Year Date/Time Date of road count as e.g. Dec-89. 
Date Date/Time Date of road count as e.g. 31-Dec-89. 
No_Counters Number Number of observers during the road count. 
Temp Number Temperature category during the road count: 1 hot, 2 warm, 3 cool, 4 cold. 
Cloud Number Cloud cover during the road count: 1 clear, 2 light cloud, 3 overcast, 4 rain. 
Wind Number Wind category during the road count: 1 still, 2 breeze, 3 wind, 4 gale. 
Start_Place Text Location at start of road count. 
Start_Odometer Number Odometer reading at start of road count. 
Start_Time Date/Time Time at start of road count. 
Stop_Place Text Location at end of road count. 
Stop Odometer Number Odometer reading at end of road count. 
Stop_Time Date/Time Time at end of road count. 
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Figure 56 Routes defined for  use in analyses of Raptor  Road Count data. See Figure 24 for  a listing of routes. 

 
 

 



 104 

RRC_Data 

This table contains data on the raptors observed during every road count including route-section, zone, odometer, time, 
species, number of birds (including adults and immatures), and activities.  
 
The final field, Zone_QDS, is used to allow data to be extracted by QDS for all observations entered at the resolution of 
zone. Data extracted using this field cannot be used to determine raptor  densities. It is provided so that analyses 
using relative measures can be undertaken, for example, determining proportions of adults:immatures within QDS, using 
both earlier (1977 – 1984) and later data (1984 onwards). 
 
Field name Data type Meaning 
RRC_No Number Unique number which identifies every raptor road count, and is written on the 

data sheet, as in RRC_Info. 
Route-Code Text A code which identifies the zone or every 1 km section of road within a route. 
Zone Number Zone ID for each observation 
Odometer Number Odometer reading at every observation (recalculated to start at zero). 
Time_of_Obs Date/Time Time of observation as e.g. 06:55. 
RRC_Species Text Species code, as in RRC_Species. 
No_of_Birds Number Total number of birds seen. 
No_of_Adults Number Number of adult birds seen. 
No_of_Imm Number Number of immature birds seen. 
Activity_Code Text Activity of the bird, as in RRC_Activity. 
Influenced Text Indicates whether the bird's behaviour was influenced by the observer: Y or N. 
Substrate Text Substrate code, as in RRC_Substrate. 
Nat_Equiv Text Indicates whether there was an equivalent natural substrate nearby: Y or N. 
Zone_QDS Text Quarter degree square code. Only for those road counts which have been 

assigned only to a zone but with observations recorded at QDS level. 
 

RRC_Locations 

RRC_Locations contains the co-ordinates for every route section (i.e. points at 1 km intervals along the route). Each 
route section is attributed to a QDS and where appropriate, a code identifying the protected area within which it falls.  
  
Field name Data type Meaning 
#Route-Code Text A code which identifies the zone or every 1 km section of road within a route. 
Route Number The route number as indicated on Road count data sheets. 
Section Number The km section of the route. 
Long_DD Number Longitude of the route section in decimal degrees. 
Lat_DD Number Latitude of the route section in decimal degrees. 
QDS Number QDS code for the route section. 
Protected_Areas Number A code assigned to route sections falling within protected areas, as in 

Protected_Area_Codes. 
QDS_only Number Indicates where route sections have only been assigned to QDS level and not 

1km sections. 
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RRC_Distances 

This table provides a summary of the number of times each route section has been travelled within each month/year. 
(For zones, the replicates column represents the number of km travelled in the month/year). 
 
Field name Data type Meaning 
#Month/Year Date/Time Date, as e.g. Dec-89. 
#Route_Code text A code which identifies the zone or every 1 km section of road within a route. 
Replicates Number Number of times the route section or zone has been travelled in each 

month/year. 
RRC_Zone Number Zone within which the route section falls. 
 

Supplementary Tables: 

Most of the supplementary tables provide descriptions of codes used in the main RRC tables. In most cases they are 
used to provide a drop-down list on the data entry forms to allow data to be entered by selecting options from a list 
rather than typing in codes. 

RRC_Species 

Lists the codes used for all raptor and stork species included in the study e.g. wbv, te. 
 
Field name Data type Meaning 
Roberts Number Roberts' number for the species, as in Roberts_Code. 
#RRC_Species Text Species code, as in RRC_Data. 
 

RRC_Activity 

RRC_Activity lists the codes for the activities used in recording observations e.g. flying, perched. 
 
Field name Data type Meaning 
#Activity_Code Text Activity code used in RRC_Data. 
Activity Text Meaning of the activity code. 
 

RRC_Substrate 

This table contains codes for all substrates recorded e.g. green tree, pylon. 
 
Field name Data type Meaning 
#Substrate Text Substrate code. 
Substrate_Desc Text Description of substrate. 
Natural/Artificial Text Type of substrate. 
 

RRC_Routes 

This table lists all routes and start and stop locations. 
 
Field name Data type Meaning 
#Route Number The route number as indicated on Road count data sheets 
Place1 Text Beginning or end point of the route 
Place2 Text Beginning or end point of the route 
km Number Length of route. 
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RRC_Counters 

This table lists the names of all people who have filled in road count forms, with their unique counter number. 
 
Field name Data type Meaning 
RRC_Counter_No Number Counter number used in RRC_Info. 
Last_Name Text Counter's last name. 
First_Names Text Counter's first name. 
 

RRC_Info_Counters 

This table stores data on all counters participating in each road count. As more than one registered counter may 
participate in any one count, these data were not incorporated directly into the RRC_Info table. Providing this 
information in a linked table allows the user to easily extract data for a particular counter.  
 
Field name Data type Meaning 
RRC_No Number Unique number which identifies every raptor road count, as in RRC_Info. 
RRC_Counter_No Number Counter number, as in RRC_Counters. 
 

RRC_Season 

This table provides the information needed to run queries based on rainfall/season. Each month is assigned to the wet or 
dry season.  The table is updated automatically when data from new month/years are added. 
 
Field name Data type Meaning 
#Month/Year Date/Time Date as e.g. Dec-89. 
Season Text Assigns months to wet or dry seasons. Dry = May to Oct; Wet = Nov to April. 
 

RRC_Zone_Descr iption 

This table provides information on the RRC_Zones used in RRC_Info and related tables. 
 
Field name Data type Meaning 
#Zone Number Number of RRC zone. 
Description Text Description  of RRC zone. 
 
 
 
 
IMPORTANT 
 
·  All road count data are spatially referenced and any subset based on geographical location can be extracted. Note, 

however, that distance data are summarised by month and are not linked to individual road counts.  There are five 
cases when the extraction of a subset of data from RRC_Info/RRC_Data tables will not be reflected in the 
RRC_Distances data i.e. when a subset of data is required based on 1) Counter ID, 2) temperature, 3) cloud, 4) 
wind or 5) time. If calculation of raptor density is not required then this presents no problem. However, if the 
purpose of extracting these subsets of data is to derive densities, then an alternative method is required. In order to 
extract distances for such subsets of data, the user would need to use the start and stop odometer fields in the 
RRC_Info table. This has its limitations however as it is not possible to extract these data in any spatially referenced 
form. Distances would be calculated for the whole journey travelled and in many cases would include counts which 
pass through several zones. 
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Figure 57 Raptor  Road Count relationships 
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Wetland Data 

The relationships between Wetland tables are shown in Figure 58. 
 
Data are entered through the WC_Info form containing two sub-forms which automatically enter the count details into 
WC_Info and the bird count data into the WC_Data_Wets and WC_Data_Nonwets tables. These three tables represent 
the main data tables for wetland data; all other WC tables contain supplementary data used to facilitate data entry etc. 
 
Data can be queried by site, date, species etc. Note that a query which provides information on, for example, every date 
a species was counted at a particular site, will only produce information for those dates when the species was observed 
unless the join type is set so that all records from WC_INFO are used. 
 

WC_Info 

WC_Info contains information on the date, site name, count type code, coverage code, condition code and observer for 
each wetland count. 
 
Field name Data type Meaning 
#WC_No Number Unique number identifying every wetland count, written on the data sheet. 
Count_Date Date/Time Date of wetland count, as e.g. 17-Jan-96. 
WC_Site_Name Text Wetland site name, as listed in WC_Sites. 
Type Text Type of wetland count, as listed in WC_Types. 
Coverage Text Coverage of wetland, as listed in WC_Coverage. 
Condition Number Condition of wetland, as listed in WC_Condition. 
Compiler's Name Text Name of person doing wetland count, as e.g. Darwin C 
 

WC_Data_Wets 

This table contains count data for those species listed on WC forms.  
 
Field name Data type Meaning 
WC_No Number Unique number which identifies every wetland count, as in WC_Info. 
Roberts Number Robert's number. 
No_of_Birds Number Number of birds counted during the wetland count. 
 

WC_Data_Nonwets 

Contains count data for species recorded during wetland counts but which are not listed on WC forms. The table has the 
same format as WC_Data_Wets. 
 
Field name Data type Meaning 
WC_No Number Unique number which identifies every wetland count, as in WC_Info. 
Roberts Number Robert's number. 
No_of_Birds Number Number of birds counted during the wetland count. 
 

Supplementary Tables: 

Most of the supplementary tables provide descriptions of codes used in the main WC tables. In most cases they are used 
to provide a drop-down list on the data entry forms to allow data to be entered by selecting options from a list rather 
than typing in codes. 
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WC_Sites 

This table lists all the wetland sites ever counted under this scheme. Each site has been allocated a site code, and the 
district, nearest town, QDS, protection status codes and threat codes are listed. Wetland sites are grouped by site codes 
so that, for example, all the Bushmanland pans have a unique name but the same site code. 
 
Field name Data type Meaning 
WC_Site_Code Number Code given to each wetland. Several wetland sites may have the same code. 
#WC_Site_Name Text Unique name for each wetland. 
Magisterial_District Text Magisterial district within which the wetland falls. 
Nearest_Town Text Nearest town to the wetland. 
QDS Text QDS within which the wetland falls. 
Protection Number Protection codes applicable to the wetland, as listed in WC_Protection_Codes. 
Threats Text Threat codes applicable to the wetland, as listed in WC_Threats. 
Site Category Text Indicates whether the wetland is a perennial river mouth/section, inland or 

coastal, natural or artificial. 
 

WC_Species_Wets 

This table lists all the species listed on WC form, with Robert’s number and name. It is used to provide a drop down list 
of wetland species on the data entry form and to provide population information for queries based on RAMSAR criteria. 
 
Field name Data type Meaning 
WC_Species Text Species common name. 
WC_Form_Order Number Indicates the order in which these species appear on the IWRB form. 
#Roberts Number Species Roberts’  number. 
1% Ramsar Level Number 1% of population level for use in Ramsar. 
Population Text Population of which 1% level is taken. 
 

WC_Condition 

This table lists the codes used for classifying wetland condition (dry, wet etc.) in WC_Info table. 
 
Field name Data type Meaning 
#WC_Condition_Code Number Code used to indicate condition of wetland. 
WC_Condition Text Meaning of WC_Condition_Code. 
 

WC_Coverage 

WC_Coverage lists the codes used for classifying coverage of wetland survey (75%, 100% etc.) in WC_INFO table.  
 
Field name Data type Meaning 
#WC_Coverage_Code Text Code used to indicate coverage of wetland during count. 
WC_Coverage Text Meaning of WC_Coverage_Code. 
 

WC_Type 

This table lists the codes used for classifying type of wetland survey in WC_Info table. 
 
Field name Data type Meaning 
#WC_Type_Code Text Lists types of wetland counts i.e. by foot, by boat. 
WC_Type Text Meaning of WC_Type_Code. 
 



 110 

WC_Protection 

This table lists the codes used for classifying wetland protection status in WC_Info table. 
 
Field name Data type Meaning 
#WC_Protection_Code Number Code used to indicate protection status of wetland. 
WC_Protection Text Meaning of WC_Protection_Code. 
 

WC_Threats 

This table lists the codes used for classifying threats to wetlands in WC_Info table. 
 
Field name Data type Meaning 
#WC_Threats_Code Text Code used to indicate threats to wetland. 
WC_Threats Text Meaning of WC_Threats_Code. 
 
 
 

Figure 58 Wetland relationships 
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Museum Data 

The relationships between Museum tables are shown in Figure 59. 
 
The level of detail of information available for museum specimens varies with the source, but typically includes at least 
species, collection date and locality. The form Museum_Data is used for data entry, putting all data entered into the 
Museum_Data table. There are two supplementary tables, containing data on Museum names and addresses and age 
codes used in the Museum_Data table. 
 

Museum_Data 

This table contains all information available for each museum specimen. Data are recorded for museum, museum 
accession number, species and location information, collector and information on the specimen type. Where possible, 
collection location has been assigned a gazetteer number, for cross-referencing to the Gazetteer table. 
 
Field name Data type Meaning 
#Museum_Specimen_Number AutoNumber Unique reference number given to every museum specimen entered. 
Museum_Name Text Museum name, as in the Museum_Codes table. 
Accession_Number Text Reference number given to the specimen by the source museum. 
Roberts Number Robert's number of the species. 
Genus Text Genus name. 
Species Text Species name. 
Subspecies Text Subspecies name. 
Day Number Day of specimen collection i.e. between 1 and 31. 
Month Number Month of specimen collection i.e. between 1 and 12. 
Year Number Year of specimen collection e.g. 1997. 
Gazetteer_Number Number Gazetteer number, as listed in the Gazetteer table. 
Minor_Area Text Magisterial district where the specimen was collected (only needed if 

there is no Gazetteer number). 
Major_Area Text Region where the specimen was collected (only needed if there is no 

Gazetteer number). 
(Location_Details) Text Information on the collection location (only needed if there is no 

Gazetteer number). 
QDS Text QDS at which the specimen was collected (only needed if there is no 

Gazetteer number). 
Collector Text Name of the person who collected the specimen. 
Sex Text Sex of the specimen: M or F. 
Age Text Age code for the specimen as in Museum_Age_Codes. 
Preparation Text Preparation of the specimen e.g. skin, egg, skeleton. 
Prep_Notes Text Any notes relating to the specimen preparation. 
Weight Text Weight of the specimen. 
Remarks/Notes Text Any other information, including type specimen information. 
 

Supplementary Tables: 

Museum_Codes 

This table provides details of the source museums used in the Museum_Data table. 
 
Field name Data type Meaning 
#Museum_Name Text Museum name as in Museum_Data . 
Postal_Address Text Museum address. 
Contact_Name Text Name of person who deals with bird specimens. 
Phone_no Text Phone number for Ornithological Department. 
Fax_no Text Fax number for Ornithological Department. 
E-mail_Address Text E-mail address for collection manager/curator. 
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Museum_Age_Codes 

Museum_Age_Codes lists the age codes used in the Museum_Data table. 
 
Field name Data type Meaning 
#Museum_Age_Code Text Age code used in Museum_Data table. 
Age_Description Text Meaning of age code. 
 
 

Figure 59 Museum relationships 
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Nest Record Card Data 

The relationships between Nest record tables are shown in Figure 60. 
 
Most nest record cards are for single nests and contain information on the number of eggs and/or young present on one 
or more dates. For those species which nest colonially, a separate type of nest record card exists (Colonial Nest Record 
Card) and data have been recorded on the number of nests with 0, 1, 2 etc. eggs/young per nest. Both types of nest 
records (non-colonial and colonial nests) have certain data in common (e.g.  locality, species) and this information is 
stored in the Nest_Record_Info table. Data are entered through the NRC_Info form, which automatically puts 
information into the four Nest record data tables: Nest_Record_Info, Nest_Record_Data, Nest_Record_Colonial_Info 
and Nest_Record_Colonial_Data. 
 

Nest_Record_Info 

This table contains information for each nest record card, whether for a single nest or a breeding colony. 
 
Field name Data type Meaning 
#NRC_No Number Unique number which identifies every record card, and is written on the card. 
Observer Text Observer name. 
Gazetteer Number Number Gazetteer number, as in Gazetteer table (0 if not known). 
QDS Text Quarter degree square code. 
Locality Text Geographical description of nest location e.g. Hobatere lodge, Kunene region. 
Nest Description Text Data on appearance, structure etc of nest. 
Nest Site Text Data on position/location of nest. 
Height (m) Number Height of nest above ground. 
Habitat Text Description of habitat around nest. 
R/S/U Text Rural/Suburban/Urban (entered as R, S or U). 
Roberts Number Roberts number for the nesting species. 
Colonial Yes/No A yes/no box which indicates if it the record is of a breeding colony. 
Notes Text Additional information e.g. 12-12-93 chicks approx. 3 days old. 
 

Nest_Record_Data 

This table contains data on the date, number of eggs and/or young per nest for non-colonial nest record cards only. 
 
Field name Data type Meaning 
NRC_No Number Unique number which identifies every nest record card, and is 

written on the card, as in Nest_Record_Info. 
Date Date/Time Entered as dd-mm-yy 
Parental Activity Text Parental activity, If known. B nest building, I incubating, F 

feeding young or O other 
Eggs Present? Text Y or N (or ? if it is likely but not definite) 
No Eggs Number Number of eggs, if known 
Young Present? Text Y or N (or ? if it is likely but not definite) 
No Young Number Number of young, if known 
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Nest_Record_Colonial_Info 

This table contains data relating to features of the breeding colony, for colonial nest records only. 
 
Field name Data type Meaning 
NRC_No Number NRC_No, as in Nest_Record_Info. 
Date Date/Time Entered as dd-mm-yyyy 
Nests in Colony Number Number of nests in the colony. 
Pairs in Colony Number Number of pairs in the colony. 
 

Nest_Record_Colonial_Data 

This table contains data for colonial nest records only on the contents of nests in each breeding colony (e.g. 1 egg only, 
1 egg and 1young etc), and the number of nests containing those contents . 
 
Field name Data type Meaning 
NRC_No Number NRC_No, as in Nest_Record_Info. 
Nest_Contents Text Code for nest contents e.g. Empty, 1E+1Y, 6E only etc. 
No_of_Nests Number Number of nests containing the contents shown in ‘Nest_Contents’ . 
 
 

Figure 60 Nest record relationships 
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Damara Tern Nest Record Data 

The relationships between Damara tern nest record tables are shown, with the relationships between the Endemics 
tables, in Figure 61. 
 
Records of Damara Tern nests/colonies pre-1991 (and a few from 1992) are included within the nest record scheme and 
are in the standard nest record format. Damara tern breeding records collected since 1991 consist of different and more 
detailed information and these are contained within this data set. 
 
The Damara_Tern_Info data entry form automatically enters data into the Damara_Tern_Info and Damara_Tern_Data 
tables as appropriate. 
 

Damara_Tern_Info 

This table contains information on the QDS, habitat, substrate etc. of the nest. 
 
Field name Data type Meaning 
#DT_No Number Unique Damara Tern nest record number. 
Year Number The year of the nest record, as a four-figure digit e.g. 1997. 
Colony Text The name of the colony e.g. Meob. 
QDS Text The quarter degree square e.g. 1914DD. 
Nest No Text The number or code given to the nest e.g. Meob1. 
Locality Text The name of the nearest place or feature. 
Distance Text Distance (m) to the nearest place or feature. 
Sea Text Distance (m) to the sea. 
Road Text Distance (m) to the nearest road. 
Nest Text Distance (m) to the nearest nest. 
E/W Text Direction to the nearest nest. 
Habitat Text Either undulating, flat, valley slope or other. 
Substrate(a) Text Either sand, soft powdery, loose gravel, firm gravel, hard rock, soft saltpan or 

hard saltpan. 
Substrate(b) Text Either sandy plain, gravel plain, stony plain, rocky, saltpan, upper beach or 

lichen field. 
Colour Text Either black, grey, dark pink, light pink, white, brown or sandy. 
Size Text Average size (mm) of substrate grains. 
Adjacent Text Type of adjacent coast, either sheltered bay or high energy coast. 
Prom_Feature Yes/No Is the nest within 5 m of a prominent feature? Y or N. 
Microhabitat Text Either stone/rock, drift wood, vehicle track or other. 
N/S/E/W Text Direction to the prominent feature, either N,S,E or W. 
Ring No Text Number of ring put on chick. 
Observer Text Name of person making the nest record observation. 
 

Damara_Tern_Data 

This table contains information on the nest contents, stage of chick development and adult behaviour at one or more 
observation dates. 
 
Field name Data type Meaning 
DT_No Number Damara Tern nest record number, as in Damara_Tern_Info. 
Date Date/Time Date of observation e.g. 12-Dec-94. 
No Eggs Number Number of eggs present in the nest. 
Incubating Yes/No Is an adult incubating the nest? Y or N. 
Chick Text Information on the chick: in nest, downy & mobile, partly feathered, feathered 

but not flying, flying, dead or not found. 
Adults mobbing Yes/No Indicates whether the adults were mobbing the observer: Y or N. 
Mammal tracks Yes/No Indicates whether mammal tracks were near the nest: Y or N. 
Gulls, crows Yes/No Indicates whether gulls or crows were near the nest: Y or N. 
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Endemics Data 

The relationships between Endemics data tables are shown in Figure 61. 
 
Data on the following 10 species of Namibian endemics were collected during field surveys in 1996: Hartlaub’s 
Francolin, Rüppell’s Korhaan, Rüppell’s Parrot, Violet Woodhoopoe, Monteiro’s Hornbill, Carp’s Black Tit, 
Barecheeked Babbler, Herero Chat, Rockrunner and Whitetailed Shrike. Density estimates were made for each 
combination of important environmental variables (e.g. rainfall, altitude). These density estimates were then used to 
predict the numbers of birds of each species per QDS.  A diversity index (Shannon rank) based on number of species 
and birds present was then used to rank all QDS with three or more species. See Jarvis & Robertson (1997; 1999) for 
further details of methodologies.  
 

Endemics_Estimates 

This table contains information on the predicted number of each species per QDS. 
 
Field name Data type Meaning 
QDS Text QDS code. 
Roberts Number Roberts’  number, as in Roberts_Code. 
Birds Number Predicted number of birds. 
 

Endemics_by_QDS 

This table contains information for each QDS on the number of endemic species predicted and the Shannon rank 
(diversity index) of the QDS.  
 
Field name Data type Meaning 
#QDS Text QDS code. 
Number_of_Species Number Number of endemic species  
Shannon_Rank Number Shannon Index ranking (1 = highest). 
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Figure 61 Damara tern and Endemics data relationships 

 

 

Database Maintenance 

 

Backing up the database 

A backup copy of the database should be kept and regularly updated, especially after major changes such as data entry 
or editing sessions. The database should be copied from its location on the C drive of the host computer 
(\\Tony\c\Database\avian database.mdb) to another location and renamed as e.g. avian database 12 Dec. This can be 
done using Windows Explorer. If, in the future, there is any problem with the database, such as it becoming corrupted or 
unreadable, the backup copy should be used to replace the database, by renaming it to the same name as the original 
copy. The amount of data lost will depend on the time interval between the last backup copy being made and the 
replacement. 
 
Compacting the database 
 
1. As the database is used and changes are made to the data, the size of the database will grow. Whilst some of the size 

increase is due to additional data being added, some of it is 'lost' space i.e. space which was once used for data that 
is now no longer used but not available. If the database is substantially bigger than it needs to be because it needs 
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compacting, it will take much longer than necessary to extract or manipulate data. To reclaim the 'lost' space and 
reduce the database size, it is necessary to compact the database. Do this by selecting Compact the database 
(recommended) after selecting the Exit database option from the menu. 

 
 
 
IMPORTANT 
 
·  To avoid data loss, back up the database before and after  making any major  changes. 
 
·  Compact the database regular ly to speed up data extraction and to free up space on the hard dr ive. 
 
 


