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The following highlights some of the fisheries activities of the USA in the 
central and western Pacific: 

1. The USA-Pacific island nations' tuna access agreement was "initialed" 
on 2 April 1987 at Port Moresby, Papua New Guinea. Signatories included 12 
of 16 island nations belonging to the Forum Fisheries Agency. Two other 
nations have initialed the treaty since the April 2nd session, and hopes 
are high that the two remaining nations will sign. Before the agreement 
can be implemented, several procedural activities will take place, e.g., 
governments' approving the treaty. 

2. Hawaii's skipjack tuna fishery continued its recent trend of declining 
landings. Hawaii's skipjack tuna landings for 1986 was an estimated 1,200 
metric tons (t), a dramatic decline from the annual average of 5,000 t 
landed in the 1950's. Although the low availability of skipjack tuna has 
been a major factor for the decline in recent years, the availability of 
"season size" fish appeared to be reasonably good in 1986. The low catch 
for 1986 was attributed to a reduced fleet size and a reported self-imposed 
catch limit by the industry to maintain market supplies and prices. The 
fleet, which is now down to eight active vessels, has had no new vessels 
enter the fishery over the past several decades, and with the 1985 closure 
of the only tuna cannery in Hawaii, additions to the fleet are not expected 
until a new market develops. 

In 1986 the Honolulu Laboratory organized a workshop and a subsequent 
planning meeting to review the Hawaii skipjack tuna fishery, identify 
problem areas, and seek possible solutions. In the planning session, it 
was noted that many high-priority problems were related not to research but 
to marketing, insurance, and economic issues. The problems identified in 
the research areas concerned baitfish and the need to define the inter
relationship of skipjack tuna fished in Hawaii and at other locations. 

3. The commercial lobster fishery in Hawaii landed 520 t (whole weight) of 
spiny and 485 t of slipper lobsters in 1986, a record high for the slipper 
lobster. The $6.0 kk ex-vessel value of the catch also represented an all-
time high for this 10-year-old fishery. 

The fishery is managed by the Western Pacific Fishery Management Council, 
one of eight councils established by the USA government. Presently, 
minimum size regulations for the spiny and slipper lobsters are 50 mm and 
56 mm tail width for the spiny and slipper lobster, respectively. Minimum 
size values were established based on maintaining a healthy spawning 
biomass. The Council plans to undertake a study to review the merits of a 
limited entry scheme for the lobster fishery. 
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To prevent mortality of "shorts" and berried female lobsters that are 
returned to the sea, the Southwest Fisheries Center Honolulu Laboratory 
conducted a series of experiments to determine the optimal size of escape 
gaps to be used. Because the two lobster species differ in minimum size 
length regulations and in morphological configurations—the slipper being 
relatively flat compared to the spiny lobster—the optimal size computed 
for the two species was a compromise. The escape gap proposed to the 
Council was a set of two panels of four circular escape holes, each 67 mm 
in diameter, placed horizontally 15 mm apart and within 85 mm of the 
bottom. The panels are at opposite sides of the trap. 

4. In early 1987, seven commercial trollers from the USA fished for 
surface albacore in the Southern Hemisphere. This is the second year that 
USA trollers have fished for albacore in the South Pacific. The seven 
vessels caught 1,000 t of albacore compared to only 108 t caught by two 
vessels in 1986. The 1987 catch was off-loaded in Papeete, Tahiti. 

For the second year, the NOAA research vessel TOWNSEND CROMWELL accompanied 
these commercial trollers to collect environmental and biological data. 
Additionally, all viable albacore caught on the CROMWELL were tagged and 
released. The tagging by the CROMWELL and the commercial vessels for 1986 
and 1987 were as follows: 

CROMWELL 

19_S6_ 

21 

1987 

426 

Commercial vessels 702 ca.400 

The research initiative is part of an international cooperative program 
that currently involves the USA, New Zealand, France (ORSTOM), and the 
South Pacific Commission. 

To date there have been two tag recoveries from the USA tagging efforts. 
Both tagged fish were caught on longline gear from vessels off-loading in 
American Samoa. The tag release and recovery data were as follows: 

Date of tag release 

Location of tag release 

Date of recovery 

Location of recovery 

First Recovery 

9 March 1986 

40 20'S 
145 50'W 

16 April 1987 

38 23'S 
133 45'W 

Second Recovery 

28 February 1987 

39 43'S 
151 04'W 

26 April 1987 

38 23'S 
145 38'W 

One of the interesting findings from this study of the South Pacific 
albacore was the presence of large numbers of juvenile jack mackerel, 
Trachuraus murphyi, in the stomachs of albacore caught by the CROMWELL. 
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This species supported a harvest of 2.4 million metric tons in 1984, 
primarily in fisheries executed off Chile and Peru. Because the CRCfWELL's 
areas of operation was 1,200 miles south of French Polynesia, the question 
is raised of a possible large population of jack mackerel in the high seas, 
far from the islands. 

5. In 1986, the Honolulu Laboratory initiated a project to assess the 
population size of Hawaiian anchovies (nehu), Bicrasicholina purpurea, in 
Pearl Harbor. The State of Hawaii is considering diverting the fresh water 
flowing into Pearl Harbor by streams and underground springs for land-based 
use. What impact this freshwater diversion will have biota is the problem 
to be addressed. The focus of the research is the nehu, the principal 
baitfish species for the pole-and-line fishery for skipjack tuna. To date, 
the nehu population in Pearl Harbor has been estimated at 0.5 to 5.0 t. 
The technique used to assess the population is the egg production method 
developed by scientists of the Southwest Fisheries Center in La Jolla. 

As part of the nehu assessment study, Honolulu Laboratory scientists were 
successful in maintaining nehu in captivity for an extended period. One 
group of post-larval nehu placed in a tank still has a few survivors after 
11 months in captivity. This is believed to be the first successful 
attempt to hold tropical anchovies in captivity for long periods. An 
unexpected benefit of the nehu holding experiment was the discovery that 
nehu spawn in captivity without any difficulty, e.g., without resorting to 
hormone injections. Once the nehu reached maturity, spawning took place in 
the tank every evening. The maximum survival of nehu larvae achieved to 
date has been 89 days. The single survivor was at a stage just prior to 
assuming adult characteristics. 

6. A program to help the USA-Pacific island territories collect and 
publish fishery statistics on a routine basis reached a milestone early in 
1987 with the publication of Volume 2 of "Fishery Statistics of the Western 
Pacific." Volume 2 included the statistics for the Territory of Guam for 
the period 1979-84. Volume 2, which was issued in early 1986, included 
monthly and annual summaries of fishery statistics for the State of Hawaii 
(1979-84), American Samoa (1982-84), and Commonwealth of the Mariana 
Islands (1979-84). Plans are to produce these statistics on an annual 
basis for the future. 

7. The Honolulu Laboratory conducts routine examinations of "stranded" 
turtles. Scientists and conservationists are becoming concerned with the 
increased incidence in Hawaii of green sea turtles with neoplastic tumors 
on the head, neck, mouth, or the soft tissues at the bases of the flippers. 
In 1986 and 1987, Honolulu Laboratory scientists examined 165 stranded 
green sea turtles; 38% had visible signs of neoplastic tumors. That the 
tumors may be a factor contributing to the increased number of stranded 
animals is cause for concern. 

8. The research program on the endangered Hawaiian monk seal achieved a 
milestone during the year. One of the successful projects has been a 
"head-start" program at Kure Atoll where female pups born at the 
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atoll were placed in an enclosed area for safe keeping for a period 
extending to 7 months. 

with the natural population, there has been virtually no survival of pups 
to adulthood since the 1970'sf and the Kure population currently is only a 
fraction of the population of several decades ago. The milestone was the 
birth of a pup by a female head-start graduate from the first year of the 
program. The data provide firm evidence that the Hawaiian monk seal is 
capable of reproducing at age 6. 

To accelerate the Kure rehabilitation program, eight pups born at French 
Frigate Shoals were added to the Kure population. These pups were 
abandoned by their mothers for some unknown reason and would have perished 
if they had not been removed to Honolulu and fed over several months. 

Of the 15 female pups processed through the head-start program at Kure 
Atoll, 14 are still living, thus demonstrating the success of the program. 

9. The tuna tracking work continued during the 1986-87 period. Recent 
efforts have been directed toward the vertical and horizontal movements of 
skipjack tuna and mahimahi, Coryphaena hippurus. Unlike the yellowfin 
tuna, the skipjack tuna appeared to remain in the vicinity of the fish 
aggregating devices (FADs) during day and night; the yellowfin tended to 
move away from the FAD during the night. The limited data on mahimahi 
suggested that they knew their location relative to the FAD. Mahimahi 
generally stayed in the surface zone during the day and in deeper water 
during the night. 

10. The papers presented at the workshop on snappers and groupers held in 
Honolulu in 1985 have been published in "Tropical Snappers and Groupers: 
Biology and Fisheries Management," edited by Honolulu Laboratory scientists 
Jeffery J. Polovina and Stephen Ralston. The book is published by Westview 
Press in their Ocean Resources and Marine Policy Series. 

11. A quantitative study of the impact of artificial reefs on the fish 
populations has been completed by J. J. Polovina of the Honolulu Laboratory 
and I. Sakai of Otaru, Japan. The study examines long-term fisheries data 
collected before and after the deployment of large-scale artificial reefs 
in waters off Hokkaido, Japan. The most pronounced finding was the 
reported increase of the octopus population from pre-reef placement: Each 
1,000 cubic meter of artificial reef volume increased the octopus catch by 
an estimated 4% or about 1.8 kg/cubic meter. Similar impact for other 
important fish species (e.g., flatfishes and Atka mackerel) in the vicinity 
of the artificial reefs was not demonstrated; thus, while the reefs 
aggregated these species, they did not increase the stocks. 

12. The Honolulu Laboratory is currently conducting an assessment of the 
deepwater shrimp resource in the Hawaiian Islands archipelago. In 1981, a 
large catcher-processor operation using three catcher vessels fished in the 
Hawaiian Islands for deepwater shrimp, principally Heterocarpus laevigata-
For economic reasons, the company went out of business in 1984, and 
presently the shrimp are only caught by a few small-scale fishermen to meet 
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local needs. Still, catch records kept by one of the catcher vessels 
clearly show that a substantial resource exists. Over a 14-month period, 
75 t of shrimp were taken by one boat, with an average catch per unit of 
effort of 12 kg/trap-night. Catch rates were highest around the main 
islands and diminished to the northwest. Recent assessment work aboard the 
TOWNSEND CROMWELL has shown that the shrimp are highly vulnerable to the 
large pyramidal traps developed by the company. An assessment cruise is 
planned for September to estimate the standing stock of fl. laevigatus 
around several of the main islands of the Hawaiian archipelago. 

13. The status of several Fishery Management Plans (FMPs) developed by the 
Western Pacific Fishery Management Council is as follows: 

a. Crustacean FMP—The FMP went into effect on 9 March 1983. 
Currently the plan is being modified to include management of the 
slipper lobster. 

b. Bottomfish and Seamount Groundfish FMP—The FMP went into effect on 
27 August 1986. A limited entry structure has been developed to 
provide access only to vessels engaged in that fishery in the 
Northwestern Hawaiian Islands prior to August 1985. The limited 
entry amendment has been approved by the Council and is being 
reviewed by government offices in Washington, D.C. (This status 
applies to the spiny lobster FMP as well.) 

c. Pelagic FMP—The FMP went into effect on 23 March 1987 and includes 
under its management strategy the several species of billfishes, 
mahimahi, wahoo, and pelagic sharks. 

d. Precious Coral FMP—The FMP went into effect on 29 September 1983 
and includes the pink, gold, and bamboo corals. The FMP does not 
include the black coral under its management regulations. 

14. In early 1987, the TOWNSEND CROMWELL conducted bathymetric work in 
coastal waters of Niue in response to a request by the Government of Niue. 
The bathymetric data were summarized and published as chartlets. In 
addition, scientists aboard the CROMWELL provided Niue government officials 
with some advice on management of fishery resources, especially snappers 
and groupers. 

15. Additional activities related to Pacific island nations included 
discussions on assessment and management of bottomfish resources held 
in late July 1987 between Honolulu Laboratory scientists and Dr. A. Lewis 
of the Fiji fisheries department in late July 1987. The meetings were held 
in Honolulu. Similar discussions are scheduled to be held with scientists 
from the fisheries department of Tonga in August 1987. 

16. Enclosed as Appendix A is a list of technical reports produced by the 
Honolulu Laboratory in 1986. 

17. Enclosed as Appendix B is a list of technical reports produced by the 
Honolulu Laboratory up to June 1987. 
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1986 PUBLICATIONS 
SOUTHWEST FISHERIES CENTER HONOLULU LABORATORY 

Abe. H., R. W. Brill, and P. W. Hochachka. 
1986. Metabolism of L-h i s t id ine , carnosine, and anserine in skipjack 
tuna. Physiol. Zool. 59:439-450. 

Alcorn, D. J., and A. K. H. Kam. 
1986. Fatal shark attack on a Hawaiian monk seal (Monachus 
schauinslandi). Mar. Mammal Sci. 2:313-315. 

Balazs, G. H. 
1986. Fibropapillomas in Hawaiian green t u r t l e s . Mar. Turt le Newsl. 
39:1-3. 

Balazs, G. H. 
1986. Ontogenetic changes in the plastron pigmentation of hatchling 
Hawaiian green turtles. J. Herpetol. 20:280-282. 

Balazs, G. H. 
1986. Resuscitation of a comatose green t u r t l e . Herpetol. Rev. 
17(4):79-80. 

Balazs, G. H., and S. Hau. 
1986. Geographic distribution: Lepidochelys olivacea (Pacific 
ridley). Herpetol. Rev. 17(2):51. 

Boehlert, G. W. 
1986. An approach to recruitment research in insular ecosystems. J!n 
A. Yanez-Arancibia and D. Pauly (editors), IREP (OSLR) Workshop on 
recruitment in tropical coastal demrsal communities, Ciudad del 
Carmen, Campeche, Mexico, April 1986. IOC Workshop Rep. 44. (In 
press) 

Boehlert, G. W. 
1986. Current-topography interactions and the biological productivity 
of seamounts. EOS, Trans. Am. Geophys. Union 67:984-985. [Abstract.] 

Boehlert, G. W. 
1986. Productivity and population maintenance od seamount resources 
and future research directions, ^n R. N. Uchida, S. Hayasi, and G. W. 
Boehlert (editors). Environment and resources of seamounts in the 
North Pacific, p. 95-101. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. 
NMFS (Natl. Mar. Fish. Serv.) 43. 

Boehlert, G. W., and A. Bakun. 
1986. Local recruitment in isolated bank and island ecosystems. EOS, 
Trans. Am. Geophys. Union 67:991. [Abstract.] 
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Boehlert, G. W., M. Kusakari, M. Shimizu, and J. Yamada. 
1986. Energetics during embryonic development in kurosoi, Sebastes 
schlegeli Hilgendorf. J. Exp. Mar. Biol. Ecol. 101(3):239-256. 

Dailey, M. D., and S. Ralston. 
1986. Aspects of the reproductive biology, spatial distribution, 
growth, and mortality of the deepwater caridean shrimp, 
Heterocarpus laevigatus, in Hawaii. Fish. Bull., U.S. 84:915-925. 

Everson, A. R. 
1986. Lutjanidae, ehu. J[n R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 
p. 106-107. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 38. 

Everson, A. R. 
1986. Lutjanidae, gindai. j[n R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, 
p. 116-117. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 38. 

Everson, A. R. 
1986. Lutjanidae, kalekale. In R. N. Uchida, and J. H. Uchiyama 
(editors). Fishery atlas of the Northwestern Hawaiian Islands, 
p. 114-115. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 38. ' * 

Everson, A. R. 
1986. Lutjanidae, onaga. Jhi R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, 
p. 108-109. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 38. 

Gilmartin, W. G., R. J. Morrow, and A. M. Houtman. 
19 86. Hawaiian monk seal observations and captive maintenance project 
at Kure Atoll, 1981. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, 
NOAA-TM-NMFS-SWFC-59, 9 p. 

Govoni, J. J., G. W. Boehlert, and Y. Watanabe. 
19 86. The physiology of digestion in fish larvae. Environ. Biol. 
Fishes 16(1-3):59-77. 

Harrison, J. T. III. 
1986. Recent marine studies at Enewetak Atoll, Marshall Islands. 
Bull. Mar. Sci. 38:1-3. 

Honda, V. A. 
1986. Acanthuridae, kala. I_n R. N. Uchida, and J. H. Uchiyama 
(editors). Fishery atlas of the Northwestern Hawaiian Islands, 
p. 124-125. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 38. 
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Honda, V. A. 
1986. Acanthuridae, naenae. In R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, 
p. 122-123. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 38. 

Humphreys, R. L., Jr. 
1986. Carangidae, greater amber jack, Jji R. N. Uchida, and J. H. 
Uchiyama (editors), Fishery atlas of the Northwestern Hawaiian 
Islands, p. 100-101. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS 
(Natl. Mar. Fish. Serv.) 38. 

Humphreys, R. L., Jr. 
1986. Lutjanidae, opakapaka. In R. N. Uchida, and J. H. Uchiyama 
(editors). Fishery atlas of the Northwestern Hawaiian Islands, p. 112-
113. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Humphreys, R. L., Jr., and D. T. Tagami. 
1986. Review and current status of research on the biology and ecology 
of the genus Pseudopentaceros. In R. N. Uchida, S. Hayasi, and G. W. 
Boehlert (editors). Environment and resources of seamounts in the 
North Pacific, p. 55-62. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. 
NMFS (Natl. Mar. Fish. Serv.) 43. 

Johanos, T. C., and J. R. Henderson. 
1986. Hawaiian monk seal reproduction and injuries on Lisianski 
Island, 1982. U.S. Dep. Commer., NOAA Tech. Memo. NMFS, NOAA-TM-NMFS-
SWFC-64, 7 p. 

Johanos, T. C., and A. K. H. Kam. 
1986. The Hawaiian monk seal on Lisianski Island: 1983. U.S. Dep. 
Commer., NOAA Tech. Memo. NMFS, NOAA-TM-NMFS-SWFC-58, 37 p. 

Jones, D. R., R. W. Brill, and D. C. Mense. 
19 86. The influence of blood gas properties on gas tensions and pH of 
ventral and dorsal aortic blood in free-swimming tuna, Euthynnus 
affinis. J. Exp. Biol. 120:201-213. 

Kam.. A. K. H. 
1986. The green turtle, Chelonia mydas, at Laysan Island, Lisianski 
Island, and Pearl and Hermes Reef, summer 19 82. U.S. Dep. Commer., 
NOAA Tech. Memo. NMFS, N0AA-TM-NMFS-SWFC-65, 49 p. 

Kramer, S. H. 
1986. Lutjanidae, uku. _In R. N. Uchida, and J. H. Uchiyama 
(editors). Fishery atlas of the Northwestern Hawaiian Islands, p. 104-
105. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 
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Kramer, S. H. 
1986. Octopodidae, hee. ^n R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 74-
75. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Kramer, S. H. 
1986. Scombridae, wahoo. ^n R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 126-
127. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Milsom, W. K., and R. W. Brill. 
1986. Oxygen sensitive afferent information arising from the first 
gill arch of yellowfin tuna. Respir. Physiol. 66:193-203. 

Mundy, B. C. 
1986. Fishery resources surveyed with deep-sea camera. Hawaii 
Fish. News 11(5) :30. 

Myers, E. P., D. E. Hoss, W. N. Matsumoto, D. C. Peters, M. P. Seki, R. N. 
Uchida, J. D. Ditmars, and R. A. Paddock. 

1986. The potential impact of ocean thermal energy conversion (OTEC) 
on fisheries. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. 
Mar. Fish. Serv.) 40, 33 p. 

Olson, R. J., and C. H. Boggs. 
1986. Apex predation by yellowfin tuna (Thunnus albacares): 
Independent estimates from gastric evacuation and stomach contents, 
bioenergetics, and cesium concentrations. Can. J. Fish. Aquat. Sci. 
43:1760-1775. 

Polovina, J. J. 
1986. Corrections for the listings of the ECOPATH model. Fishbyte 
[ICLARM] 4(1):21. 

Polovina, J. 
1986. Fortunes to be made on the deep slopes. Pacific Islands 
Monthly 57 (10) :3 2-33. 

Polovina, J. J. 
1986. Some results from research on Japanese artificial reef. 
Proceedings of the Pacific Congress on Marine Technology, PACON 86, 
March 24-28, 1986, Honolulu. Hawaii, p. MRM4/16-MRM4/17. 

Polovina, J. J. 
1986. A var iab le ca tchabi l i ty version of the Lesl ie model with 
appl icat ion to an in tensive fishing experiment on a mult ispecies 
stock. Fish. Bul l . , U.S. 84:423-428. 
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Polovina, J. J., and S. Ralston. 
1986. An approach to yield assessment for unexploited resources with 
application to the deep slop fishes of the Marianas. Fish. Bull., 
U.S. 84:759-770. 

Ralston, S. 
1986. An intensive fishing experiment for the caridean shrimp 
Heterocarpus laevigatus at Alamagan Island in the Mariana 
Archipelago. Fish. Bull., U.S. 84:927-934. 

Ralston, S., R. M. Gooding, and G. M. Ludwig. 
1986. An ecological survey and comparison of bottom fish resource 
assessments (submersible versus handline fishing) at Johnston Atoll. 
Fish. Bull., U.S. 84:141-155. 

Seki, M. P. 
1986. Carangidae, butaguchi. J[n R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 96-
97. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Seki, M. P. 
1986. Carangidae, omilu. JTn R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 88-89. 
NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. Fish. 
Ser.) 38. 

Seki, M. P. 
1986. Carangidae, rainbow runner. _In R. N. Uchida, and J. H. 
Uchiyama (editors). Fishery atlas of the Northwestern Hawaiian 
Islands, p. 94-95. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS 
(Natl. Mar. Fish. Serv.) 38. 

Seki, M. P. 
1986. Carangidae, ulua. In R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 86-
87. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Seki, M. P. 
1986. Serranidae, hapuupuu. I_n R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 82-
83. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Seki, M. P., and D. T. Tagami. 
1986. Review and present status of handline and bottom longline 
fisheries for alfonsin. Iji R. N. Uchida, S. Hayasi, and G. W. 
Boehlert (editors). Environment and resources of seamounts in the 
North Pacific, p. 31-35. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. 
NMFS (Natl. Mar. Fish. Serv.) 43. 
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Shiota, P. M. 
1986. Carangidae, bigeye scad. In R. N. Uchida, and J. H. Uchiyama 
(editors). Fishery atlas of the Northwestern Hawaiian Islands, p. 98-
99. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Shiota, P. M. 
1986. Carangidae, mackerel scad. _In R. N. Uchida, and J. H. Uchiyama 
(editors), Fishery atlas of the Northwestern Hawaiian Islands, p. 90-
91. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. NMFS (Natl. Mar. 
Fish. Serv.) 38. 

Shio ta , P. M. 
1986. Carangidae, r e d t a i l scad, ^n R. N. Uchida, and J . H. Uchiyama 
( e d i t o r s ) , F i shery a t l a s of the Northwestern Hawaiian I s l a n d s , p . 92-
93 . NOAA ( N a t l . Oceanic Atmos. Adm.) Tech. Rep. NMFS ( N a t l . Mar. 
F i sh . Serv . ) 38 . 

Shomura, R. S. 
1986. NMFS research on captive monk seal needed to help save the 
species. Hawaii Fishing News 11(3) :17. 

Shomura, R. S. 
1986. Seamounts: A biological concourse in the open sea. An 
introductory statement. In R. N. Uchida, S. Hayasi, and G. W. 
Boehlert (editors), Environment and resources of seamounts in the 
North Pacific, p. 1-2. NOAA (Natl. Oceanic Atmos. Adm.) Tech. Rep. 
NMFS (Natl. Mar. Fish. Serv.) 43. 

Skil lman, R. A. 
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