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ABSTRACT

In response to greatly increased sport harvest of burbot (Lota Iota
Linnaeus) in Alaska, the Department of Fish and Game initiated research on
the naturally occurring burbot stocks in interior and southcentral Alaska.
To clarify the status of present knowledge of burbot biology, a worldwide
literature search on the genus Lota was performed. This bibliography is
the result of that literature search. A total of 599 primary and
secondary references were obtained using several computer literature
search facilities as well as library searches. References available after
May, 1987 are not included in this bibliography. Since the major focus of
this bibliography was to review burbot population biology, fisheries, and
life history information, many references dealing only with biochemical
research were omitted. Key words are listed for each reference, and a key
word index is presented. A short annotation is also provided for each
article that the author reviewed.

INTRODUCTION

Statewide harvests of burbot (Lota lota Linnaeus) in Alaska have more than
tripled since 1977 (Mills 1986). Concern that increasing harvests would
affect burbot populations prompted the Alaska Department of Fish and Game
(ADF&G) to initiate major new studies of burbot in Alaska. Increased
availability of Federal Aid in Fish Restoration monies (Dingell-Johnson
Act and Wallop-Breaux Amendment) provided the funding base for new studies
including: a population study of lake resident burbot in the interior and
southcentral Alaska; Tanana River burbot population studies; and a
worldwide literature review of burbot research.

This bibliography presents 599 scientific and popular publications and
references on the genus Lota. All primary sources, either on file in the
Fairbanks office of the ADF&G, or found through the wvarious searching
mechanisms noted below, are included through 1 May 1987. Secondary
sources, those cited in the primary papers above, are also included.
References dealing with strictly biochemical research on burbot were often
deleted when it was felt their content strayed from practical fisheries

application. Omissions and errors no doubt occurred and the author
gratefully accepts any criticism or additions to the content of this
paper. These errors may have particularly occurred in citing and

annotating secondary and informally written papers and popular articles.
However, it was felt that exclusion of questionable material would be best
left to the user for fear of eliminating potentially valuable material.

METHODS

Several sources for references of burbot literature were accessed during
the preparation of the bibliography. Material from DIALOG Information
Services, Inc., was the most comprehensive. Through this commercial
online computer information retrieval service, several databases were



accessed with the key words burbot or Lota lota. These databases
included: 1) the BIOSIS PREVIEWS file, which contained citations from
Biological Abstracts, Biological Abstracts/Reports, reviews, meetings,
BioResearch Index, the major publications of BioSciences Information
Service from 1969 to March 1987; 2) the OCEANIC ABSTRACTS database, which
contained citations on worldwide marine-related subjects from 1964 to
February 1987; 3) the AQUATIC SCIENCES AND FISHERIES ABSTRACTS (ASFA)
database on life sciences of the seas and inland waters which contained
primary journals and books, proceedings, and technical research reports
from 1978 to March 1987; 4) the DISSERTATION ABSTRACTS ONLINE database
which contains American, as well as Canadian, and other foreign
dissertations dealing with fisheries and other subject matters.

The Fish and Wildlife Reference Service, operated by Informatics General
Corporation wunder contract with the U.S. Fish and Wildlife Service,
Division of Federal Aid, was also utilized to obtain burbot references.
This computerized information retrieval system provides access to selected
technical reports generated by the Federal Aid in Fish and Wildlife
Restoration Program, the Anadromous Sport Fish Conservation Program, and
the Cooperative Fishery and Wildlife Research Units, These reports
included both unpublished and published articles, monographs, theses, and
dissertations.

Considerable material was retrieved from a database search of the Sport
Fishery Abstracts files, a quarterly publication of the Editorial Section,
Office of Information Transfer, U.S. Fish and Wildlife Service. Several

Canadian databases were searched. Those included ASTIS: Arctic Science
and Technology Citations and Abstracts, Boreal Institute - Northern Titles
Database, and an Environmental Database. ' Additional Canadian fisheries

publications were obtained through the Alaska Department of Fish and Game
Juneau 1library staff who requested burbot information from the seven
Canadian Fisheries agencies and searched their various publication indexes

and technical reports. The University of Alaska’s Cooperative Fisheries
Research Unit provided copies of two student-generated burbot literature
searches that provided a sound base for this bibliography. Manual

searches by name and subject were also conducted by the author in the
Regional Fish and Game library in Fairbanks, and at both the University of
Alaska’'s general library and Institute of Arctic Health Biomedical library
in Fairbanks.

All suitable sources were typed on a personal computer by the author in a
format compatible with the commercially 1licensed Martz-BIBLIOFILE
software. Entering format fields consisted of author(s), date, title,
reference source, annotation, and applicable key words. The style format
for the citations follows the CBE Style Manual 5th ed., with consistent
exceptions as required by the author.

Whenever possible, serial sources were not abbreviated and format followed
the style recommended in the SERIAL SOURCES FOR THE BIOSIS DATA BASE, Vol.
1987. Webster’s Ninth New Collegiate Dictionary (1984) was consulted for
spelling. Annotations are brief and contain the minimum of content
description necessary to characterize the citation. Citations that were



not reviewed are so noted and generally consisted of ambiguous secondary
references. Key words were assigned according to following citation
content criteria for burbot:

Age and Growth - Presents age, weight, and length data.

Behavior - Describes habits and behavior patterns.

Capture Methods - Sampling gear and methods of fish capture.

Classification - Taxonomic keys to species classification.

Feeding - Food gathering methods and digestion.

Geographic Distribution - Citation noting geographic location or
presence.

Harvest - Contains sport, subsistence, or commercial harvest
statistics.

Hatchery Culture - Describes artificial propagation and rearing.

Management - Describes population assessment and harvest
recommendations.

Morphology - Presents physical body parameters.

Movements - Contains spatial and temporal location, movements, and
migrations.

Parasites and Disease - Describes infestations and disease.
Physiology - Biochemical, neurological and physical parameters.
Population Dynamics - Contains data on dynamic population rates.
Reproduction - Describes spawning and early life history.
Species Description - Contains a general species review.

Utilization - Describes utilization by harvesters and other fish
species.

When the citation was either not available or only cited in primary
sources, a key word was assigned that characterized the content as stated
in the primary report or as intimated by the title. Such key words may be
limited in their accuracy of content description. Whenever possible,
copies of publications cited in this bibliography were obtained and are on
file at the Fairbanks office of the Alaska Department of Fish and Game,
Sport Fish Division, 1300 College Road, Fairbanks, Alaska 9970Ll.
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other causes, with the disappearance of the deepwater sculpin from Lake
Ontario during the early 1950's.

KEY WORDS: GEOGRAPHIC DISTRIBUTION; FEEDING.

74. Bruce, W. J. 1974, The limnology and fish populations of Jacopie
Lake, West Forebay, Smallwood Reservoir, Labrador. St.
John'’s, NF: Department of Fisheries and the Environment,
Fisheries and Marine Service Fisheries Operations Directorate,
Technical Report Series No. NEW/T-74-2:74p.

This report describes the results of a limnological and fish inventory
investigation. Distribution, general behavior, and food habits of burbot
in Canada are discussed.

KEY WORDS: CAPTURE METHODS; GEOGRAPHIC DISTRIBUTION; SPECIES DESCRIPTION.

18



75. Bruce, W. J., and R. F. Parsons. 1979. Biology of the fishes of
Ossokmanuan Reservoir, Labrador, 1976. St. John's, NF:
Department of Fisheries and the Environment, Fisheries and
Marine Service, Research and Resource Services Directorate,
Technical Report 836:33p.

This report describes fishery survey information including species

composition, CPUE, catch by mesh size, and age and growth information for
burbot captured in the reservoir.

KEY WORDS: AGE AND GROWTH; CAPTURE METHODS; GEOGRAPHIC DISTRIBUTION.

76. Breder, C. M., Jr., and D. E. Rosen. 1966. Modes of reproduction in
fishes. New York: American Museum of Natural History:p.376.

Original not reviewed.

KEY WORDS: REPRODUCTION.

77. Burgermeister, G., M. Bedrani, and J. Tarradellas. 1982. The burbot
as an indicator of the contamination of continental waters by
organochlorinated pollutants. 1Inst. Genie Environ., Ecole
Polytech. Fed. Lausanne, 1015 Lausanne, Switzerland.

Original not reviewed. This paper reportedly discusses PCB levels in
burbot from selected Swiss waters.

KEY WORDS: GEOGRAPHIC DISTRIBUTION; PHYSIOLOGY.

78. Burgner, R. L., D. E. Rogers, and J. Reeves. 1965. Observations of
resident fishes in the Tikchik and Wood River Lake systems.
Seattle, WA: University of Washington, Publications in
Fisheries Circular No. 229:14p.

Original not reviewed. This paper reportedly describes burbot presence in
these systems in southwest Alaska.

KEY WORDS: GEOGRAPHIC DISTRIBUTION.

79. Byczkowska-Smyk, W. 1968. Observation of the ultrastructure of the
hepatic cells of the burbot, Lota lota L. Zoologica Poloniae
18(2):287-295.

Original not reviewed.

KEY WORDS: PHYSIOLOGY.

19



80. Byczkowska-Smyk, W. 1969. Fatty pseudodegeneration of the burbot,
Lota lota L., hepatocytes as revealed with the electron
microscope. Folia Histochemica et Cytochemica 7:79-80.
Original not reviewed.

KEY WORDS: PHYSIOLOGY.

81. Cahn, A. R. 1936. Observations on the breeding of the lawyer (Lota
maculosa). Copeia 1936(3):163-165.

Original not reviewed. Burbot spawning behavior is reportedly discussed.

KEY WORDS: REPRODUCTION.

82. Cameron, J. N. 1973a. Coronary blood supply in Teleost fish.
American Zoologist 13(4):1297.

Original not reviewed.

KEY WORDS: PHYSIOLOGY.

83. Cameron, J. N. 1973b. Oxygen dissociation and content of blood from
Alaskan burbot, Lota lota, pike, Esox lucius, and grayling,
Thymallus arcticus. Comparative Biochemistry and Physiology
46(3):491-496. )

Original not reviewed.

KEY WORDS: PHYSIOLOGY.

84. Cameron, J. N. 1974. Evidence for the lack of bypass shunting in
teleost gills. Journal of the Fisheries Research Board of
Canada 31(2):211-213.

Original not reviewed.

KEY WORDS: PHYSIOLOGY.

85. Cameron, J. N. 1975. Morphometric and flow indicator studies of the
teleost heart. Canadian Journal of Zoology 53(6):691-698.

Original not reviewed.

KEY WORDS: PHYSIOLOGY.

20



86. Carl, G. C., W. A. Clemens, and C. C. Lindsey. 1967. The freshwater
fishes of British Columbia. British Columbia Provincial
Museum. Handbook No. 5:p. 141-142.

This report includes a brief description, distinguishing characteristics,
distribution, and biological notes of burbot.

KEY WORDS: BEHAVIOR; CLASSIFICATION; FEEDING; GEOGRAPHIC DISTRIBUTION;
HARVEST; UTILIZATION.

87. Carlander, K. D. 1942. An investigation of Lake of the Woods,
‘Minnesota with particular reference to the commercial
fisheries. Minnesota Department of Conservation,
Investigative Report No. 42:534p.

Original not reviewed. Burbot distribution and harvest levels are
reportedly discussed.

KEY WORDS: CAPTURE METHODS; GEOGRAPHIC DISTRIBUTION; HARVEST.

88. Carlander, K. D. 1944. Relationship between standard, fork, and
total lengths of some Minnesota fishes. Minnesota Bureau of
Fisheries Research. Investigative Report No. 19:50p.

Original not reviewed.

KEY WORDS: MORPHOLOGY.
89. Carlander, K. D. 1969. Handbook of freshwater fishery biology.
Volume 1. Ames, IA: The Iowa State University Press, 3rd.

ed.:p. 572-575.

The author includes general life history data for burbot of the United
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model for a fish community based on Lake Ladoga, Russian SFSR, USSR. The
model describes trophic relations and includes burbot.
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KEY WORDS: UTILIZATION.

334, Lindsey, C. C. 1956. Distribution and taxonomy of fishes in the
Mackenzie drainage of British Columbia. Journal of the
Fisheries Research Board:'of Canada 13(6):759-789.
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This report provides a general species description of burbot including
distribution, habitat, habits, food, harvest, age, growth, and economic
value.
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Tagging of burbot in streams was performed during September with
ultrasonic transmitters. Burbot moved mainly at night (activities peaked
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Migration speeds were uniform, rarely exceeding 10 meters per minute.
Burbot displaced downstream returned to the point of capture; those
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released upstream often did not. Aquarium studies of vision, smell, and
vibrations indicate smell and movement lead burbot to prey.

KEY WORDS: BEHAVIOR; FEEDING; MOVEMENTS; PHYSIOLOGY.

346. Mansfield, P. A., D. J. Jude, D. T. Michaud, D. C. Brazo, and J.
Gulvas. 1983. Distribution and abundance of larval burbot
and deepwater sculpin in Lake Michigan. Transactions of the
American Fisheries Society 112(2 Part A):162-172.
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Original not reviewed. This article reportedly discusses burbot
classification and morphology in Russia.
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in Lake Opeongo, Ontario. Clear zones in the otolith were considered to
have occurred during summer growth.
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This paper describes the results of an extensive fisheries study conducted
in the vicinity of the mouth of the Yukon River in areas associated with
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captured in numerous freshwater locations. Growth, location, habitat
preferences, and food preferences were studied.
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This paper discusses age and growth, food habits, spawning, and maturity

of burbot. Fish were captured with hoop traps set in tributary streams to
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443. Percy, R. 1975. Fishes of the outer Mackenzie Delta. Victoria,
BC: Department of the Environment, Beaufort Sea Project,
Technical Report No. 8:11l4p.

Original not reviewed- Existing knowledge of migration routes, timing,
food habits, and life histories of several fish species, including burbot,
are reportedly discussed in this report.
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(17):76p.

This paper contains references dealing with fishes of the Beaufort Sea

(Northern Alaska) and/or immediately adjacent regions, including selected
Russian references.
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447. Pflieger, W. L. 1975. The fishes of Missouri. Missouri Department
of Conservation:p. 30, 226-227.

A general species description for burbot in the state of Missouri is

provided. Classification, distribution, habitat, and life history of

burbot are discussed.

KEY WORDS: CLASSIFICATION; GEOGRAPHIC DISTRIBUTION; HARVEST; SPECIES
DESCRIPTION.

94
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Hydrobiologia Uurim 4:235-248.
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some teleost fishes. Journal of Fisheries Biology 22(3):351-
361.

Original not reviewed. This article reportedly discusses the milt
composition of burbot.
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KEY WORDS: GEOGRAPHIC DISTRIBUTION; HARVEST.

456. Pirozhnikov, P. L. 1968. Increasing the fish production of large
reservoirs. Problems in Ichthyology 8(1):40-48.
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Original not reviewed.
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burbot. Acta Soc. Zool. Bohemoslov. 30:168-178.

Original not reviewed. This article reportedly addresses burbot
classification in Europe.
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459. Pivnicka, K. 1967. To the systematic of the burbot, Lota lota
(Linnaeus, 1758). The plastic characters of the European
burbot. Acta Rerum Naturalium Musei Nationalis Slovaci
Bratislava 13:101-120.

Original not reviewed. This article reportedly addresses burbot
classification in Europe.
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460. Pivnicka, K. 1970. Morphological variation in the burbot (Lota
lota) and recognition of the subspecies: a review. Journal of
the Fisheries Research Board of Canada 27(10):1757-1765.

The morphometric and meristic variations of the burbot, from 24 areas
worldwide are compared. Two forms are identified: Lota lota lota, with a
long, low caudal peduncle and high meristic values; and Lota lota
lacustris (maculosa) with a short, high caudal peduncle and low meristic
values. The author presumes the separation of the species into two
subspecies is due to the origin and subsequent geographic dispersal
associated with glaciation.
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Correlation between fish distribution in the pelagic zone and
the bottom relief of open arms of Rybinsk Reservoir, Russian
SFSR, USSR. Voprosy Ikhtiologii 25(6):933-941.

Original not reviewed. This paper reportedly establishes a correlation
between characteristic elements of the relief of the reservoir bottom and

the density of the pelagic fish, including burbot.
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464. Preble, E. A.  1908. Fishes of the Athabaska-Mackenzie Region.
U.S. Biological Survey, North American Fauna 27:p. 502-515.

Original not reviewed. This article reportedly discusses brackish water
burbot habitat.
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Original not reviewed. This article reportedly discusses lethal oxygen
levels and other factors for burbot.
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ciscos of Lake Ontario. Toronto, ON: University of Toronto
Studies No. 35, Publications of the Ontario Fisheries Research

Laboratory 41l:p. 1-77.

Original not reviewed. This paper reportedly documents the eating of
semi-planktonic burbot eggs by ciscos.
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473. Rawson, D. S. 1951. Studies of the fish of Great Slave Lake.
Journal of the Fisheries Research Board of Canada 8(4):207-
240,

The author presents data on preliminary fish investigations of Great Slave
Lake, 1944-47. Spatial and depth distribution, relative catch frequency,
preliminary age, growth, and food habits are discussed for burbot.
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Early fisheries investigations in these northern Canadian water bodies are
discussed. Burbot were captured in limited numbers.
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Winnipeg, MB.

Original not reviewed. This paper reportedly discusses the results of a
1980 creel census, experimental gillnetting, and sampling program.
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This is a comprehensive study of stream-dwelling burbot (1950-52) from New
York state. Included are a general species description and distribution
notes, habitat preferences, capture methods, life history, age and growth,
behavior, food habits, classification notes, and utilization information.
Also included is an extensive bibliography and text synthesis.
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C):p. 295-298,

This report includes information on lake and stream surveYs conducted on
Alaska’s North Slope. Age and growth of burbot are discussed.
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America. University of California 9:313p.

Original not reviewed. Burbot geographic distribution is reportedly
discussed.
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485. Russell, R. 1980. A fisheries inventory of waters in the Lake
Clark National Monument area. Juneau, AK: Alaska Department
of Fish and Game, Sport Fish Division:197p.

This report presents burbot distribution in the Lake Clark National
Monument and limited age, growth, and food preferences.
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486. Ryan, P. M. 1980. Fishes of the Lower Churchill River, Labrador.
St. John’s, NF: Canadian Department of Fisheries and Oceans,
Fisheries and Marine Service, Technical Report No. 922:189p.

This report describes surveys of the fish populations and water quality of
the Lower Churchill River prior to water impoundment. CPUE (gillnet), age,
growth, sex ratios, maturity, gear selection by size, mortality rates, and
impoundment recommendations are discussed.
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Original not reviewed. This paper is reportedly a compilation of reports
on fisheries investigations in the Great Lakes including biology, stock
dynamics, and fishing gear assessment.
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Selected Coolwater Fishes of North America. Washington, DC:
American Fisheries Society Special Publication 11:39-51.

The role of burbot as food items for adult walleyes in five lakes is

discussed. Burbot feeding behavior is examined and related to nocturnal
feeding by walleyes.
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Original not reviewed. This paper reportedly discusses the gillnet
capture, age and growth, depth of capture, maturity, preferred food items,
and the position of the burbot in the lake ecosystem.
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Burbot presence and growth, gillnet capture rates, and food preferences
are reported.
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Original not reviewed. This paper reportedly assesses the suitability of
fishways for passing a variety of fish species, including burbot.
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Canada. Ottawa: Fisheries Research Board of Canada Bulletin
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This book provides a comprehensive general review of Freshwater fishes of
Canada.
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Original not reviewed. Reportedly, the results of lake surveys from
eastern Canada during which chemical, limnological, and fisheries data
were collected are discussed.
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Original not reviewed. This paper reportedly discusses fish population
dynamics in European streams.
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Original not reviewed. The author reportedly discusses burbot spawning.
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Original not reviewed. This paper reportedly discusses burbot
distribution and general life history.
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Original not reviewed. This paper reportedly describes a popular burbot
sport fishery.
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Original not reviewed. The author reportedly deals with the results of
studies of biological and morphological characteristics of burbot.
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Original not reviewed. The dynamics of fish catches in two Russian
ecosystems that include burbot are reportedly discussed.

KEY WORDS: GEOGRAPHIC DISTRIBUTION; POPULATION DYNAMICS.

506. Smith, H. M. 1892. Report on an investigation of the fisheries of
Lake Ontario. Bulletin of the U.S. Fisheries Commission 10
(1890):177-215.

Original not reviewed.

KEY WORDS: GEOGRAPHIC DISTRIBUTION; SPECIES DESCRIPTION.

507. Smith, M. W., and R. S. Glesne. 1982. Aquatic studies on the north
slope of the Arctic National Wildlife Refuge 1981 and 1982.
Fairbanks, AK: U.S. Fish and Wildlife Service, Fishery
Resources Progress Report No. FY83-1:71p.

This report documents capture of burbot in the Canning River.
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The results of early lake trout and burbot tagging experiments are
presented. One burbot moved 75 miles at an average rate of 0.2 miles/day.
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Originﬁl not reviewed. This paper reportedly discusses burbot feeding on
whitefish.
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Original not reviewed. The author reportedly found evidence for two
burbot species, based upon larval pigmentation.
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Original not reviewed. The author reportedly discusses reproduction in
burbot.
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Burbot spawning in Lake Baikal and Bugul’deyka and Kichera Rivers, Russia
is summarized. Burbot migrate into lake tributaries in September and move
up to 400 km upstream. Spawning occurs in early January to mid-February
and post-spawning downstream movements are described. Egg dispersal,
mortality, and development are noted.
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quantitative feeding characteristics of burbot and other species.
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This is an interim report detailing fisheries studies in the middle to
lower Mackenzie River in northwestern Canada. Burbot distribution, catch
frequencies, tagging and movement studies, migration routes and timing,
spawning and nursery areas, age and growth, and food habits are discussed.
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The author documents subsistence burbot harvest in southwestern Alaska.
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