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Database  Management 

Fish/Shellfish  Study  Number 30 
Final  Report 

Study History:  Fish/Shellfish  Study  Number 30 was  initiated  as 
part of a  1992  detailed  study  plan  (Database  Management)  in 
recognition  of the need to  catalog  and  maintain  electronic  copies 

projects. 
of raw data  generated by  natural  resource  damage  assessment 

Abstract: In  order  to  evaluate  the  extent of damage  and  injury 

the following  types  of  data  would  need  to  be  synthesized  and 
to  natural  resources  as a result  of the Exxon Valdez  oil  spill, 

carefully  managed: 1) historical  baseline  data  to  establish 
conditions  prior  to  the  spill; 2) data  generated  by  damage 
assessment  projects to establish  damage  and  extent  of  injury;  and 
3) data  generated  by  ongoing  monitoring  projects to  determine  the 
effectiveness  of  restoration  programs.  This  project  was 

maintained by the Alaska Department of  Fish  and Game, and to 
implemented to facilitate access to historical datasets 

address  the  need  to  preserve  the  raw  data  generated by selected 
damage  assessment  projects  associated  with  the Exxon Valdez  oil 
spill.  Procedures  for  developing  data  schemata  and  data 
dictionaries  were  implemented  to  support  the  possibly  of 
integration  of  independently  generated  databases  into  geographic 
information  systems  (GIS)  and  other  consolidated  databases.  As 
this  project  closed out, final  project  data  with  spatial  and 
temporal  coverage  descriptions  were  solicited  from  principal 

to  allow  for  ecosystem  views  of affected habitat  and  injured 
investigators to facilitate  future  integration  of  databases,  and 

resources. 

Exxon Valdez,  geographic  information  systems,  historical  baseline 
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Executive  Summarv 

damage  and  injury  to  natural  resources as the  result  of  human 
error. In the  case  of  the  oil  spill  caused by the T/V Exxon 
V a l d e z  in  March  of 1989, it  was  recognized  that the following 
types  of  data  would  need  to  be  synthesized  and  carefully  managed: 

Data  play  a  fundamental  role  in  determining the extent  of 

historical  baseline  data - 
to establish  conditions  prior  to the spill 

data  generated by damage  assessment  projects - 
to  establish  damage  and  extent  of  injury 

data  generated  by  ongoing  monitoring  projects - 
to determine  the  effectiveness  of  restoration  programs 

This  project  was  implemented  to  facilitate access to 
historical  datasets  maintained by the Alaska  Department  of  Fish 

generated  by  selected  damage  assessment  projects  associated  with 
and Game, and to address  the  need to  preserve  the  raw  data 

the Exxon Valdez  oil  spill. 

databases  into geographic  information  systems (GIS) and  other 
Although the integration  of  independently generated 

consolidated  databases  was  not  part  of  this  project’s  objectives, 
procedures  for  developing  data  schemata  and  data  dictionaries 
were  implemented  to  support  this  possibility. A s  this  project 

descriptions  were solicited  from  principal  investigators  to 
closed out, final project  data  with  spatial  and  temporal  coverage 

facilitate  future integration  of  databases,  and to  allow  for 
ecosystem  views  of affected  habitat  and  injured  resources. 

Introduction 

The  Alaska  Department  of  Fish  and  Game  (ADF&G)  maintains 
several  extensive  historical  and  active  databases  to  support  its 
ongoing  research and  management  activities.  These  datasets  are 

damage  assessment  effort  related  to  the Exxon Valdez  oil  spill. 
an  important  component  of  the  baseline  data  required  in  the 

Because of  the  importance  of  new  data  generated  by  damage 

protection.  Existing  computer  and  telecommunications  facilities 
assessment  projects,  special  measures  were  taken to ensure  their 

within the ADF&G  provided  the  backbone  for these  efforts, with 
additional  resources  applied  as  needed by oil  spill  projects. 

principal  investigators  of  damage  assessment  projects  in the form 
of  computer  networking,  data  archival,  database  definition  and 
documentation,  report  preparation,  and  software  support. 

In  addition,  this  project  provided  technical  assistance  to 
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Obiectives 

This database  management  project  was  implemented  with  the 
following  objectives: 

1) to  facilitate  access  to  selected  historical  and  active 
datasets  maintained by the Alaska  Department  of  Fish 
and Game  (ADF&G) in a variety  of  electronic  formats, 

2 )  to ensure  that  new  data  generated by  selected  damage 
assessment  projects  would  be  protected  from  accidental 
loss and  would  be  suitably  archived,  and to help  ensure 
the  longevity  of  these  data  after  projects  close-out, 

3 )  to  coordinate  cost  effective access to ADF&G's  existing 
computer  and  telecommunications  facilities  for  oil 
spill  related  projects  and  activities,  and 

4) to provide  technical  assistance  to  principal 
investigators  where  possible  and  appropriate. 

Methods 

Database  Management - Historical  Datasets 

Population  levels  of  injured  species  in  the  area  affected by 
the  oil  spill  form  an  important  component  of  the  baseline 
information  required  for  damage  assessment.  Several  databases 

were  identified,  including  the  department's  historical  harvest 
routinely  maintained by  ADF&G that  relate  to  population  levels 

database  (multiple  species),  and  species  specific  databases  of 
historical  escapement  and  agelweightllength  data. 

The importance  of  the  department's  historical  harvest 
database  was  immediately  recognized.  This  database  is  maintained 

years  of  data  on  some 200 species  of  fish  and  shellfish.  Because 
by the  division  of  commercial  fisheries,  and  contains  over  twenty 

many  species  in the area  of the  oil  spill,  many  damage  assessment 
harvest  data  play a  key  role in  estimating  population  levels  of 

projects  required  access  to  this  database.  In  addition,  it  was 
anticipated  that  there  would  be  an  increased  demand by the public 
and  other  agencies  for  information  contained  in this  database. 

on  this  historical  data  according  to  the  following  priorities: 
(1) completeness  and  accuracy  of  the  contents  of  the  database, 
(2) speed  and  ease  of  retrieval,  and ( 3 )  support  for  a  variety  of 
software  formats. 

This  project  developed a system  to  address  these  new  demands 
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per-project  basis.  Access  to  these  datasets  was  facilitated 
through  technical  support  provided 

by 
this  project. 

Database  Management - Damage  Assessment  Datasets 

Other  historical  datasets  maintained 
by  ADF&G were  used  on  a 

second  year  after  the  oil  spill.  Damage  assessment  projects  were 
already in place  at the time, and  principal  investigators  had 
assumed  responsibility  for  developing  and  maintaining  datasets 
for  their own  projects.  This  approach  was  not  replaced  when  this 
database  project  was  created; 

it was  recognized  that 
the design 

and  care of 
databases  is  best  managed 

by 
those  responsible  for 

the acquisition,  synthesis, and  interpretation  of  data. 

This d
a
t
a
b
a
s
e
 management  project  was  initiated  during  the 

datasets  is  a  technical  issue  that 
may  impede  the  stated  purpose 

Nevertheless,  proper  archival and  detailed  documentation  of 

of 
specific  damage  assessment  work.  Furthermore,  when  separately 

conceived  and  executed  projects  must  be  archived  with  an  eye  for 
future  use  and  integration,  it  is  cost-effective 

t
o
 dedicate a 

single  project  to  coordinate  this  task. 

networks,  data  backup  and  archival,  database  documentation,  and 
For  these  reasons, 

personnel  experienced  with  computer 

other  technical  issues  were  made  available  to 
the principal 

documenting  datasets,  along  with  examples  and  associated  software 
investigators  of  damage  assessment  projects.  Guidelines  for 

tools,  were  distributed  to  project  leaders  and  key  staff. 

Technical  Support 

In  addition  to  database 
work, this  project  provided  computer 

technical  support  for  selected  oil spill projects  in  ADF&G.  This 

network  (WAN)  interconnection  between  project  administration  and 
support  was  provided  at  three  levels: (

1
)
 computer  wide  area 

project  staff  using  existing  telecommunications  facilities  within 
the  ADF&G, (2) computer  local  area  network  (LAN)  support  at 

undertaken,  and (
3
)
 detailed  technical  support  to  principal 

regional  and  field  offices  where  oil  spill  projects  were 

investigators  of  oil  spill  projects  on  specific  issues. 

efficient  and  cost-effective  transport  of  data  and  project 
documentation  between  project  personnel 

and  oil  spill 
administration.  At  the  LAN  level,  additional  disk  capacity  was 
allocated  on  ADF&G  computer  networks  to  store  new  project  data. 
Network  wiring  dovetailed  with  existing  token-ring  and  ethernet 
backbones  on  ADF&G  CF’s  LANs.  Additional  backup  and  archival 
procedures  were  implemented  on  existing  file  servers,  with  the 
express  intent  of  reducing  the  risk 

of  accidental loss of 
assessment  data  as  it  was  acquired.  Support  for  principal 
investigators  included  development  of  database  management 

Support  on  ADF&G  CF’s  WAN  was  implemented  to  ensure 
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procedures,  data  export  facilities,  base  level GIs, assistance 
with  document  production and  preparation of presentation 
materials,  and  support  for  hardware  and  other  technical  issues. 

Results 

Databases 

databases  used or created  by  selected  ADF&G  damage  assessment 
The primary  work  products  of  this  project  relate to the 

projects.  The  extent  and  availability of documentation  of  these 
datasets  is  a  function  of the  involvement  of  principal 

detail  of  documentation  which  is  available  includes  complete 
investigators  in  the  data  management  process.  In  some cases, the 

database  schema and  data  dictionaries,  but  more  typically this 
documentation  is  at  the  level of general  database  descriptions 
and  lists of electronic  files. 

Historical  Datasets 

A  complete  work-up of  the  harvest  database  was conducted, 
including  a  full  schema  and  detailed  data  dictionary,  updated 
internal  code  lists,  and  procedures  for  data  maintenance  and 
version  control.  The  database  was  ported  to a UNIX  platform 

Software  was  written  to  provide access to  the  database  over  the 
(funded by the ADF&G  independent  of  the  oil  spill  project). 

ADF&G  commercial  fisheries  WAN;  backend  procedures  were 

numerous  database,  spreadsheet,  and  statistical  formats. 
implemented  to  provide  reports  and  electronic  data  extracts  in 

Requests  for  information  are  automatically  logged  in  a  relational 

report  parameters. 
SQL database  for  resubmittal  with  or  without  modification  of 

During  the  development  of  this system,  access  to  historical 
harvest  data  was  provided by project  personnel  on  a  case-by-case 

the  last  phases  of  beta-testing,  with  final  implementation  and 
basis.  At the  time of this  writing,  the  automated  system  is  in 

unattended  custom  reporting  and  data  extracts  in  a  wide  variety 
documentation  due  in  October  of 1993. The system  will  provide 

of  formats on the ADF&G  commercial  fisheries  WAN. 

data  contained  in  this  harvest  database  was  implemented  in  the 
A  comprehensive  review  of  the  contents  and  correctness  of 

made to the  historic  data  was  published,  along  with  periodic 
initial  phases  of  this  project. A  report  detailing  the  changes 

reports  relating  to  subsequent  version  control. 

Daily  harvest  records  from 1969 through  the  present  are 
represented  in this  database.  Locations  are  coded by  ADF&G 

used  by  management  and  research  at the ADF&G.  The  main  fields  of 
statistical  area,  the  primary  means  of  defining  GIS  parameters 

this  database  that  are  useful  to  assessment  work  include  species, 
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catch  in  numbers  and  pounds,  gear type, harvest  type,  and  data  on 
specific  permits  used to land the catch.  Distribution  of 
information  in this  database  is  constrained by  Alaska  law  (in 
order to protect  the  fishing  interests  of  private  individuals); 
the  system  has  been  designed  to  take  this  into  account. 

Output  can  be  provided  in a wide  variety  of  electronic 

packages. A large  number of printed  reports  are  also  supported 
formats  suitable  for  databases,  spreadsheets,  and  statistical 

by the  system. 

A  portion  of the database  documentation  for  this  historical 
database  has  been extracted  and  included  in  Appendix  A. This is 
representative  of the documentation  available  for  this  database. 

Damage  Assessment  Datasets 

Individual  damage  assessment  projects  on the ADF&G  CF  WAN 
were  allocated  disk  space  on  file  servers  in  local  ADF&G  offices. 
These  file  servers  have  regularly  scheduled  archive  and  backup 
procedures,  which  were  used  to  preserve  copies  of  historical 
databases and  new  data  collected by damage  assessment  projects. 

were  supplied  to  principal  investigators,  along  with the fully 
completed  documentation  of  the  historical  harvest  database. 
Recommendations  for  version  control  of  evolving  datasets  were 
made,  as  well  as proposed  procedures  for  the  orderly  release of 
project  data as they  came  available. 

Instructions  for  the  detailed  documentation  of  databases 

the  final  phases of completion, requests  for  electronic  copies of 
As  this  project and  other damage  assessment  projects  were  in 

project  data  increased.  This  project  was  asked  to  facilitate 
consolidation of project  data  and  databases  for  selected  ADF&G 
assessment  work. A publication  is  in  preparation  which  will 
summarize the results of this  effort. 

Location  Specific  Activities 

Primary  support  for  this  project  was  coordinated  out  of  the 
computer  services  section  of  the  division of commercial  fisheries 
of the  ADF&G,  headquartered  in  Juneau.  Through the ADF&G  CF  WAN, 
network  resources  and  databases  were  monitored  and  managed  from 
the  Juneau office. 

project to ensure  that  the  data  associated  with  damage  assessment 
projects  were  secure  and  safe  from  accidental loss. In  general, 
the  support  provided  took  advantage of systems  already  in  place; 
these  systems  were  enhanced  where  needed by damage  assessment 
projects . 

Multiple  offices  of  the  ADF&G  required the  support  of  this 
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required  in  local  offices of the  ADF&G,  and  indicates  the  level 
of support  needed  to  coordinate  damage  assessment  work  of 
multiple  projects, and to  ensure  that  critical  datasets  are 
protected  from  accidental loss. 

The following  summarizes the major  activities  which  were 

Juneau 

Work on the historic  harvest  database  was  done  in  Juneau, 
which  required  the  installation  of  additional  hardware and 
software  architectures,  partially  funded  out  of  this  oil 
spill project's  budget.  Additional  disk  capacity  was 
installed,  an SQL database of job requests  was  designed and 
installed,  a  UNIX  workstation  was  commissioned  to  handle 
reporting  and  data  extracts,  and  telecommunications 

availability  for oil  spill projects. 
facilities  were established which  were  used to monitor WAN 

Network  support  was  coordinated  out  of  this  office; 
documentation  and  guidelines  detailing  the  use  of  the  ADF&G 
CF  WAN  were  provided  for  oil  spill  projects by personnel 
from the Juneau office.  In  addition,  support  for the 
preparation  of  reports  and  presentations  was  headquartered 

were the installation  of a simple  baseline  GIS  package,  and 
in  this  office.  Along  these  lines, the most  important  items 

procedures  for the cost  effective  production  of 35 mm slides 
needed  for  formal  presentations. 

The Juneau  office  also  assisted  with  coordinating  efforts  of 
the NOAA  Auke  Bay  Lab  (ABL)  and the  principal  investigators 
of  oil  spill  projects.  ABL  was  provided  with  a  set  of  the 
database  documentation  tools  developed by this  project. 
Preliminary  steps  at  integrating  the  ABL  hydrocarbon 
database  with  ADF&G  historical  and  damage  assessment 
datasets  were  completed. 

Cordova 

The Cordova  office  required  substantial  support.  While  a 
direct  telecommunications  connection  to  this  office  had  been 
planned by the ADF&G  for  some time, the oil  spill  made  this 
data  link  critical.  Through the  state  agency  responsible 

path was  installed  that  connected  the  Cordova  office  with 
for the management  of  telecommunications,  a 19.2 KB  data 

the rest of the ADF&G  CF's WAN. 

The Cordova  LAN  file  server  was  upgraded  to  Novel1  Netware 
3.11, and  additional  disk  capacity  was  made  available  for 
storing  oil  spill  datasets. 

An  additional  complication  at  the  Cordova  office  arose 
through  the  temporary  lease of a building  dedicated to oil 
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spill  projects,  which  was  not  easily  connected  to  the  WAN. 
This  building,  with  its  significant  datasets,  was  connected 
to the WAN  through  the  installation of a  spread  spectrum 
ethernet  bridge.  With  the  completion  of  a  thinwire  ethernet 
backbone,  the  datasets in this  building  were  incorporated 

office LAN. 
into  the  regular  archive  and  backup  cycles  of  the  Cordova 

Anchorage 

The Anchorage  office  of  the  ADF&G  served  as  a  focal  point 

of  oil  spill  activities.  Most  of  the  correspondence 
for the interaction  of  principal  investigators  and  managers 

reports,  final  reports,  proposals  for  ongoing  work,  and 
relating to damage  assessment  projects,  interim  status 

budget  management  passed  through  this  office. This  project 
provided  direct  support  for  this  communication,  through  the 
use of electronic  mail  on the  WAN, and  additional  storage 
capacity  for  the  electronic  documents  and  datasets  involved. 

handle the increased  load  induced  by  oil  spill  activities. 
In  addition,  ADF&G  upgraded  the  file  server  in  Anchorage  to 

was  made  available  to  projects  upon  close-out.  Additional 
Electronic  storage  was  allocated  in  a  data  repository,  which 

protect  the  data  stored  in  this  repository. 
archive  and  data  backup  procedures  were  implemented  to 

Kodiak 

The  technical  support  provided by this  project  to  the  ADF&G 
Kodiak  office  included  upgrades  to  electronic  mail  services, 
and  an  extensive  reworking  of  network  design  and  software  by 
ADF&G’s  commercial  fisheries  computer  services  staff.  The 
local  computer  staff  in  Kodiak  assumed  responsibility  for 
data  archival  and  backup  procedures. 

Kenai  Peninsula 

peninsula  is  representative  of  the  difficulty  inherent  in 
The  support  for  offices  of  the  ADF&G  located  on the Kenai 

managing  major  damage  assessment  work  in  remote  areas  of 
Alaska.  Like  many  of  the  isolated  offices of the  ADF&G, 
these  sites  are  not  connected  to  the  ADF&G CF WAN,  yet  there 
is need to  archive and  backup  data,  facilitate  communication 

management, to assist  with  version  control  of  evolving 
between  researchers,  staff,  biometric  support,  and  project 

hardware  and  software. 
datasets,  and  provide  technical  support  for  computer 

The oil spill  exacerbated this problem  in the  Kenai 
peninsula  offices;  in  particular,  while  the  additional 
demands  on  local  resources  were  successfully  met,  it  was  not 
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without  exceptional  effort by the  principal  investigators 
involved  with  damage  assessment  work. 

This  project  worked  with  ADF&G  staff  and  computer  services 

WAN. This  important  data  link  provided  communication 
to implement  access  to  the  electronic  mail  facility  on  the 

Anchorage  and  Juneau. 
between  project  personnel  and  oil  spill  management  in 

were  somewhat  atypical  for  damage  assessment  work;  in 
The raw data  acquired  by the  projects  out  of  these  offices 

particular,  large  volumes  of  data  were  obtained  and  analyzed 
using  specialized  equipment.  Because the interpretation  of 
these  data  are  dependent  on  dedicated  equipment,  data  for 
these  projects  were  kept  on-site.  The  local ADF&G offices 
assumed  responsibility  for  archive  and  backup  of  these  data. 

Discussion 

of  injury to  natural  resources. In  addition,  demands on  data  are 
Data play a  vital  role  in determining  damages  and the extent 

often  made  that  exceed  their  original  scope  and  purpose.  For 
example,  within  the  scientific  arena,  integration  of  separately 
acquired  data  is the  key  to  rational  views  of  ecosystems  and 

political  arena,  data  can be  used to justify  litigation  claims 
realistic  definition  of  natural  habitat;  in the legal  and 

and to  drive  management  policies. 

program  of  data  acquisition  and  scientific  effort to determine 
The Exxon Valdez  oil  spill  resulted  in  an  unprecedented 

injury to  natural  resources.  Millions  of  dollars  were  spent 

part,  were  separately  conceived  and  executed. 
acquiring  data by damage  assessment  projects,  which,  for  the  most 

It  is  inherent  in  disasters  of  this  sort  that  there  is  no 
lead  time  for  creating a centralized  effort  with  standards  for 
data  formats,  frequency  and  extent  of  sampling,  and  systems  for 
analysis  and  synthesis.  The  best  that  can  be  done  is to  act 
quickly,  with  the  best  talent  available,  to  establish  good 
projects  with  demonstrable  utility.  The  approach  might  be 
different,  if,  for  example,  oil  spills  and  other  disasters  were 
scheduled  events,  or  alternatively, if  it were  assumed  that  there 
is a non-zero  probability  that  oil  spills  and  other  disasters 
will  occur  in  certain  areas  in  specified  time  frames. 

This  project  made  clear  the  efficacy of managing  project 

principal  investigators  are actively  building  and  analyzing  new 
data  in  two  separate  modes: the  "work in  progress" mode,  where 

datasets, and the  "close-out"  mode,  where  the  data  associated 
with a  project  are  archived  and  suitably  documented  to  ensure 
longevity  after the  project  ends,  and  the  possibility  for  use  in 
new  contexts. 
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Support  for  Work  in  Progress 

During the "work  in  progress" mode,  principal  investigators 
must  be  given  support  as  they  build  data  structures  and  systems 
for  data  entry,  version  control,  archival,  and  analysis. It is 
clearly  desirable to minimize  the  impact  of  such  technical  issues 
on  an  investigator's  time. In  Alaska,  where  an  adequate 
telecommunications  network  is  available  for  monitoring  and 
managing  electronic  copies  of  databases  (within the ADF&G),  it 
appears the most  cost  effective  means of  accomplishing this is 
through  centralized  support. 

complete  control  and  ownership  of  data  while  a  project  is 
underway.  This  ensures  the  flexibility  needed  for  data 

ultimately,  the  best  science  possible. 
development,  new  views of  project data, ease  of analysis, and 

It is  essential  that  principal  investigators  maintain 

It is  also  essential  that  simple  and  effective  tools  for 
proofing  data  points,  data  analysis,  and  data  archival  be  made 

must  be  provided  in  the  use  of  these  tools, so that  investigators 
available  to  principal  investigators  "at  their  desks".  Training 

can  be  active  participants  in  procedures  designed to provide 
integrated  views  of  data  from  multiple  projects. 

Specific areas for  which  clear needs were  identified  during 
the  scope of this  project  include  a  simple  PC-based GIs, methods 
for  version  control of evolving  datasets,  and  suitable  software 
for  accessing  and  analyzing  large  databases.  Investigators  also 
were  in  need  of  technical  assistance  with  hardware  and  software 
installation, and  with the preparation  of  presentation  materials 
and final  reports.  In some cases, it  makes  sense to centralize 
at  least  part  of these  functions,  to  realize  economies  of  scale. 

Support  for  Projects  upon  Completion 

A s  projects  close out, it is  important  to  implement  specific 
data  management  procedures  that  document  datasets  for  possible 
use  in  other  contexts.  This is often  an  area  where  investigators 
have  little  experience,  as  it  depends  on  principles  of  data 
abstraction  and  other  esoteric  concepts  about  internally 
consistent  views  of  data  entities  and  their  attributes. 

Nevertheless,  properly  conducted  data  documentation is 
heavily  dependent  on  the  investigator  who  acquired the data, as 

measurement,  methods  for  dealing  with  missing  values  and 
datasets  very  typically  include  internal  codes,  assumed  units  of 

outliers,  and  other  project  specific  idiosyncracies. 
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projects close-out,  since this is  when conclusions  based on data 
It is  most  reasonable to develop this  documentation as 

are  finalized, and the  content of a  database  is  essentially 
static.  However,  it  is  not  unusual  for  a  database to continue to 
evolve  after  final  reports  are  published,  especially  if  other 
programs  assume  responsibility  for  future  use  and  updates  to the 
data. In such cases, it  is  important  that  procedures  for  version 
control  and  mechanisms  for  providing  "snapshots"  of  databases  be 
carefully  implemented. 

An  overview  of  detailed  database  documentation  is  included 
in  Appendix A ,  with  examples  extracted  from  various  databases 
tracked  by this  project. 

Conclusions  and  Recommendations 

Baseline  and  assessment  data  are  the  key to determining 
damages  and the extent  of  injury to  resources.  Similarly,  data 
acquired  through  monitoring  projects  provide  the  means  to  prove 
the  effectiveness of  restoration  programs. 

Data  management  is  not  a  trivial  exercise,  particularly  if 
one  takes  seriously  the need to  ensure  the  longevity of data 

difficult,  a  balance  must  be  struck  between  burdening  an 
beyond the scope  of  a  particular  project.  Though  it  is 

ensuring  that  a project's  data  can  have  utility  in  broader 
investigator  with  extensive  data  management  procedures,  and 

contexts  after  the  project  closes  out. 

Specific  suggestions  for  improved  data  management  are  found 
in the discussion  section  of  this  paper.  The  main  points  are 
summarized  here. 

rn Do recognize the importance  of  baseline data, newly 
acquired  assessment  data,  and data obtained  by  future 
monitoring  work  in the  restoration  program. 

rn Do insist  that  investigators  realize  that  the  data 
which  they  collect  may  have  utility  beyond the scope of 
the  project  that  originated  it. 

rn Do take  advantage of  existing  computer  networks  and 

rn Do establish  centralized  standard  basemaps  and  other 

data  management  facilities  where  possible. 

global  resources;  do  provide  minimal  guidelines  for 

principal  investigators  with  the  support  and  tools  to 
data  documentation  and  data  management;  and do provide 

meet  and  utilize  these  centralized  standards  and 
guidelines. 
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Do recognize and  support the  two  arenas  in  which  data 
must  be  managed: the period of time  when  a  project  is 
in  progress  and  its  databases  are  under  development, 
and  when  a  project  closes  out,  and  its  databases  must 
be  archived  and  documented  for  possible  future 
applications. 

w Do not  attempt to centralize  data  before  its  time; 
specifically,  do  not  solicit  and  centralize  data  while 
a  project  is  in  progress. 

Do not  attempt  to  centralize  data,  particularly to feed 
centralized  projects,  without  providing  immediate 
utility  to  the  investigator  who  acquired  the  data. 

Do not  expect  investigators  to  manage  their  own  data 
without  providing  investigators  and  their  staff  with 
suitable  technical,  hardware,  and  software  support. 

8 Do not  allow  projects  with  significant  datasets to 
close  out  before  ensuring  that  adequate  documentation 
and  archival of data  has  taken  place. 

In  conclusion,  it  is  cost-effective  to  spend the small 

dollars  worth  of  effort  will  have  longevity  and  can  be  used  in 
amount  necessary  to  ensure  that  data  acquired  through  millions of 

broader  contexts. The data  obtained  today  will  very  likely  be 
the  baseline  data  of  tomorrow. 
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APPENDIX A - Database  Documentation:  Samples  and  Extracts 

wherever  possible,  include  each of the following  items.  Samples 
from  documentation  created by this  project  for the historical 
harvest  database  and  selected  assessment  projects  are  attached  in 
this  appendix.  Complete  sets of this  documentation are in 
preparation  for  publication  in  a  separate  report. 

A comprehensive set of  database  documentation  should, 

Database  Cover  Sheet . . . . . . . . . . . . . . . . . . .  A.2 

A single  page  description of the  database,  providing an 
overview of its  contents  (spatial  and  temporal  extents)  and 
data  format.  (Figure 1) 

Dataschema . . . . . . . . . . . . . . . . . . . . . . . .  A.2 

A  visual  representation  of the database's content, 
indicating  the  relationship of keys, records, and  fields. 
(Figure 2) 

Data  Dictionary . . . . . . . . . . . . . . . . . . . .  A.3-A.5 

descriptions  of  record  layout  and  field  attributes,  and a 
Comprehensive  lists  of  records  and fields,  detailed 

complete  set  of  internal  codes  used  in the database. 
(Figures 3 ,  4 ,  5, 6, and 7 )  

GIS  Coverages  and  Associated  Graphics . . . . . . . . . . .  A.6 

A t  a  minimum, a simple  location  map  indicating  areas  for 
which  data  is  available.  (Figure 8 )  

Miscellaneous 

Information  on  how  data  was  sampled,  including  copies  of 
data  forms  and  procedures  for  acquisition  and  entry  of  data, 
information  on  update  cycles  and  anticipated  continued  use 
of the  database, and known  written  reports  known  to  have 
made  use  of the data. 
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Figure 1. DatabaBe cover Sheet . (Sample1 

This document  provides a general  description of the  databaee, 
including size, number of recorda,  primary  fields,  format, 

O I C C B S L I  and  content,  related databb.se8, update/modification 
apatial  and  temporal  extents,  individuals  responaihle  for 

codes are used in the databaee. 
schedules,  and an indication of the extent  to which internal 

Figure 2 .  Databaee  Schema - (Sample) 

This document  provides a v imal  repreBentation  of  ths  content 
of the  database,  indicating  the  relationship  between  the tables 
and columna in the  databaee,  with the primary keys and 
cardinality associated With  table linkages. 
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Frol left to right, top  to bottcm: (a) a plot of l n a d r ~ l o u s  atmama in PUS, taken dir-ctly frol M 
almctrolric aprudshemt, (b) the a- plot, r o d  in, with scaled dote indicating the hydrocarbon 
content in o i l 4  and control a.nrp1.s (plotted directly from * PC dat4mns)i (c) M F C G  dietricta .in 

districts in A l S l  (a) a season's worth of historical data, by  diatricti and (f) a harvest timing roae, 
PWS, aaminq M a bas-pt (d) historical harvest  data, apmning nultipls ysars, tied to M F C G  fishing 

showing average catch by statistical week in PUS. 

A.  6 



APPENDIX B - ADF&G  Historical  Harvest  Database 

The ADF&G  Division of Commercial  Fisheries  maintains  a 
centralized  database  of  historical  harvest  records  for  some 200 
species  of  fish  and  shellfish.  The  twenty  years  of  information 
in  this  database  form  a  component  of  many  ADF&G  management  and 
research  activities,  and  are  also  important to many of the 
studies  conducted  as  part  of  the Exxon Valdez  oil  spill. 

Not  all  databases  should  be  centralized;  however,  this 
harvest  database  and  other  historical  and  baseline  databases  are 
typical  of  the  information  for  which  centralized  systems  are 
appropriate.  If  a  centralized  database  of  information is to be 
of  any  real  value,  a  number  of  basic  issues  must  be  addressed. 

(1) Procedures  must  be  implemented  which  ensure  timely  and 
accurate  updates  to  centralized data. 

(2) The  data  must  be  accessible to  end-users,  particularly 
those  who are responsible  for  the  acquisition  and 
proofing  of  raw  data. 

( 3 )  The database  must  be  flexible,  providing  access  to  data 
in a variety  of  electronic  and  printed  formats. 

( 4 )  Access  to  the  data  must  be  as  transparent  and  efficient 
as  possible;  preferably  access  is  automated  and 
requires  no  intervention by technical  support  staff. 

maintaining  the  centralized  database  have  been  in  place  for  many 
In the  case of the harvest  information,  procedures  for 

years.  Because of the increased  demand  for this data, the 

were  enhanced  as  part  of  the  database  management  project. 
additional  items  in the  above  list  received  special  attention  and 

ADF&G  Commercial  Fisheries  Statewide  Computer  Network . . . . B.2 
Statewide  access  to  harvest  data  is  possible  over the 

regional  offices  of  the  ADF&G.  (Figure 1) 
commercial  fisheries  computer  network  that  extends to all 

Flexibility  of  Report  Requests  and  Output  Formats . . . . . B.2 

A  special  user  interface  allows  access  to  harvest  data 
across  each of its  dozen  dimensions;  output  is  provided  in  a 
variety  of  electronic  and  printed  forms.  (Figure 2) 

Automated  End-User  Access  to  Harvest  Data . . . . . . . . . B.2 

Automated,  unattended  access to reports  and  data  extracts of 
harvest  data  is  available  on the ADF&G  Commercial  Fisheries 
Computer  Wide  Area  Network.  (Figure 3) 
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ADF&G Historical Fishery  Harvest  Database 

Figure 1. ADFLG Commercial Fisheries  Statewide Computer Network 

M F L G ' a  Division  of  C-ercial  Fisheries  maintains a wide area 
computer  network tha t   connec t s   t he   d lv i s ion ' a  computer r.sourc.m 
through electronic mil, c l ien t -server  database appl ica t ions .  and 
l o c a l  area f i l e   s e r v e r s .  This network i s  t h e  backbone f o r  
e l e c t r o n i c   t r a n s f e r  of c-uter f i l e s  and data  within  the  divimion. 

I 

Figure 2 .  ADFLG Riatorical   Fishery  Rarveat Datahas. 

Twenty ysara   o f   f i shery   harves t   in fomat ion  ia s to red  i n  t h i s  
c e n t r a l i z e d  database. Usmrs m y  rmqumst da ta   ex t rac t8  and r.portm 
tha t   i nco rpora t e  a l a rge  number of par-t.m, and obtain  Output 
c u s t a i r e d  fo r  a v a r i e t y  of software  packages  and  printers. 
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