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SUMVARY OF THE 1988
U S. TUNA/ PORPO SE OBSERVER DATA

Alan R Jackson
Sout hwest Fi sheries Science Center
Nati onal Marine Fisheries Service, NOAA
La Jolla, California 92038

| NTRCDUCTI ON

Since 1971, the National Marine Fisheries Service's (NWS)
Tuna/ Por poi se Observer Program has collected data on the nortality,
life history, distribution and abundance of dolphins (historically
referred to as "porpoise") associated with yellowfin tuna (Thunnus
al bacares) in the eastern tropical Pacific Ocean (ETP). Thi's
program whi ch became nandatory for the U S. fleet in 1976 under
the Marine Mammal Protection Act, places biological, technicians
(observers) aboard conmercial U.S. urse seiners  hol ding
certificates of inclusion (certificated U S. seiners) under a
general permt to take (chase and/or set nets on) certain species
of dol phins within the "permt area" (that area of the Pacific
Ccean bounded by 40°N latitude, 40°S latitude, 160°W | ongitude and
the coastlines of the Anericas). The yellowfin tuna purse seine
fishery exploits the tuna-dol phin bond by netting the highly
visible, surface-swimmng dolphins in an attenpt to catch the tuna
schooling below them This fishing strategy is referred to by the
fishermen as "porpoise fishing" or "fishing on porpoise," and, as
enpl oyed by the international fleet, accounted for about 20% of the
wor | dawi de yellowfin tuna catch in 1987, or about 5% of the
wor | dwi de catch of all tunas and tuna-like species (IATTC 1989, FAO
1989) . Each year, thousands of dolphins are killed in the purse
sei nes before they can be separated fromthe tuna and safely

returned to the open ocean.®  Mst frequently killed in this
fishery are the offshore spotted dolphin (Stenella attenuata), the

eastern and whitebelly spinner dolphins (S. longirostris) and the
common dol phin (Del phinus del phis).

The primary responsibility of the tunal/porpoise observer is
to keep an accurate count of the number, the species and the stock
of dolphins killed in each purse seine set.  The observers are
enpl oyees of NWMFS, and collect data under the direction of either
the NVMFS' s Tuna/ Porpoi se Managenment Branch or the Inter-Anerican
Tropi cal Tuna Commi ssion (IATTC), an international agency concerned
with the biology and conservation of tunas and associatéd dol phins
in the ETP. Dependi ng on the type of observed trip, whether

'The estimted nunber of dol phins killed by the international

fleet for 1988 was 84, 881 #U.S. Marine Manmmal Conm ssiaon 1990).
The annual allowable quota for certificated U S. seiners is 20,500

dol phi ns.
1988 Tuna/ Por poi se Qoserver Administrative Handbook. Edited
by Ben Meyer, National Marine Fisheries Service. 1520 State

Street, Suite 200, San Diego, CA 92101.



directed by, NVFS or IATTC, slightly different sets of data are
collected.™ However, dolphin nortality information is collected
by all observers. (Observers are also placed by IATTC on a sanple
of fishing trips nade by foreign purse seiners. Data on these
foreign trips are not included here.

This report is the second in a series of annual reports that
summarize U.S. tunalporpoi se observer data collected in the ETP
I ncluded here are dol phin set totals, nortality rates and sightings
categorized by dol phin popul ati on and geographic area for the 1938
cal endar year

SAMPLI NG COVERAGE

Al US tuna purse seiners fishing on dol phins within the
permt area are required to carry observers on sone or all of their
fishing trips, based on a sanpling schene designed to provide a
reliable estimate of the total dolphin nortality attributable to
the entire certificated U S. fleet (Lo et al. 1982). In 1988
certificated U S purse seiners made 148 fishing trips entirely or
partgalky wi thin the calendar year, for a total of 7,882 fleet
days. .S. observers were aboard 81 of these trips for _a total of
4,173 days and an overall observer coverage rate of 54.7% of trips
and 52. 9% of fleet days. O the 37 certificated U S. seiners
active in the ETP in 1988, 36 carried an observer on at |east one
trip: 1 seiner, making its naiden voyage in late 1988, went
unobser ved. The average length of an observed_tr|P_(echud|ng
transit time outside the permt area and unload|n3 ime) was 5
days, shorter by 11 days than the average of 69 days for 1987.
Trips in 1988 ranged from 25 to 110 days in duration (Table 1).
There was very little. difference, on average, in trip |lengths
t hroughout the year.

_There were 37 certificated U S. purse seiners active in the
ETP in 1988 (up fromthe 1987 total of 34), but by year's end, the
nunber of active vessels stood at 31. Ten vessels left the US.
fleet in 1988: 8 vessels were sold to foreign concerns éS to South
Korea, and 1 each to France, Vanuatu and Venezuela) and 2 vessels
left the ETP for fishing grounds in the western Pacific. There
was, however, the addition of 4 vessels to the fleet: 2 vessels
that did not fish at all in 1987 were reactivated: 1 vessel entered

_ %1988 Tuna/ Porpoi se Cbserver Field Manual.  National Marine
Fi sheries Service. 1520 State Street, Suite 200, San D ego, CA
92101.

#1988 Inter-American Tropical Tuna Commi ssion Tuna- Dol phin
| nvestigation Field Manual.  Edited by David Bratten, Inter-
Amrerican Tropical Tuna Conm ssion. c/o Scripps Institution of
Cceanography, La Jolla, CA 92093.

°Ben Meyer, National Marine Fisheries Service, 1520 State
Street, Suite 200, San Diego, CA 92101, pers. comun. July 1990.
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%hehETP fromthe western Pacific: and 1 newy built vessel began
i shing.

DOLPHI N SETS

The 148 trips observed in 1988 resulted in 1,958 intentional
dplﬁhln sets (setting the net in an attenpt to capture dpl phins)
with a total catch of 33,898 short tons of yellowfin tuna’ (catch
estimated at sea--Table 2). The average observed yellowfin tuna
catch-per-set on a school of dolphins was 17.3 short tons,
identical to the 1987 observed catch-per-set rate and Practically
unchanged fromthe 1983-87 rate of 17.6 short tons. he average
observed yel lowfin tuna catch-per-set on a school of dol phins for
1976 to 1988 is given in Figure 1. In addition to the 1,958
intentional dolphin sets, 3 accidental dolphin sets (sets in which
dol phins were captured nerely by chance or w thout intention) and
1 set on a whale were reported for 1988.

_ The geographic patterns of fishing on dolphins in 1988
differed somewhat from those of 1987 (Jackson 1989). In general,
sets were dispersed over a wider area, and fishing effort was |ess
concentrated between 10-15°N and 95-110°W an area that has
traditionally been the center of dol phin fishing. The observed
fleet ventured farther west than in 1987, setting on dol phins west
of 140°,Wand farther south, with some dol phin fishing occurring in
an area centered at about 10°S and 85°W (Figure 2A).

Dol phin fishing areas tended to change over the course of the
1988 cal endar year, generally reflecting a pattern that has become
establ i shed over the past ten years (IATTC 1985). As in 1987
activity for the first %Farter of the year was generally confined
to an area within 500-600 mles of the coastline betwen 5-18°N
with a concentration of sets centered at about 12°N and 90°W (Figure
2B).  Unlike 1987, however, but not unusual for the first quarter
of the- year, there was sonme dol phin fishing in the southern area
centered at about 10°S and 85°W  Anot her-change from 1987 was an
area of dolphin fishing (primarily involving common dol phins) off
Costa Rica. Fishing effort shifted westward in the second quarter
(Figure 20). During the third quarter, nost dol phin fishing
activity noved eastward to an area centered at 10°N and 100°W
al though there was some activity as far west as 140°W (Figure 2D
Igere w%%)a return to nearer-shore area in the fourth quarter

igure :

°Al though yellowfin tuna is the expected catch in dol phin
sets, skipjack tuna (Katsuwonus pelanis) is also occasional
caught in these sets. In 1988, a total of 1,360 short tons o
ski pjack tuna were caught in the 1,958 observed intentional dol phin
sets.




DOLPH N MORTALITY
A total of 10,200 dol phins’ were killed in observed U.S. tuna

purse seine trips in 1988 (Table 3). These dol phins were all
Killed in intentional dolphin sets--there were no nortalities
resulting from accidental dol phin sets. The of fshore spotted

dol phin popul ation sustained the nost nortalities (4,967), followed
by the whitebelly spinner dolphin (1,791), the eastern spinner
dol phin (1,457) and the comon dol phin (1,413). The geographic
distributions of the total observed dolphin nortality, by
popul ation, are depicted in Figures 3A-E.

Because dol phins from different populations (especially
spotted and spinner dol phins) often school together and,
consequently, are often netted together, determning dol phin
mortality rates (kill-per-set and kill-per-ton) by dol phin
popul ation is problematical. For this report, the followng
met hods were used: The overall dolphin Kkill-per-set and kill-per-
ton rates are the total nunber of dol phins Fof al | popul ati ons)
killed in intentional dolphin sets, 1) divided by the total numnber
of intentional dolphin sets; or 2) divided by the total nunber of
short tons of yellowin tuna caught (estinmated at sea) from
intentional dol phin sets. I ntentional dol phin sets include sets
in which no dol phins were successfully captured. For nortality
rates by specific dol phin %qulatlons, a set is included for a
popul ation only if the dol phin school that was chased and set upon
contained individuals of that population (observer's determnation
recorded on the sighting record as one percent, or nore, of the
entire school); no attenpt was nade to allocate or proportion the
tuna catch between populations if, more than one dol phin popul ation
was involved in the set. Exanpl es of these nethods are given by
Jackson (1989).

The dol phin nost frequently set on by observed U S. seiners
in 1988 was the offshore spotted dol phin (1,850 intentional sets),
resulting in average kill-per-set and kill-per-ton of yellowin
tuna rates of 2.68 and 0.15 dol phins (Table 4). This was followed
bK the eastern spinner (630 sets), with rates of 2.31 and 0.12, and
the whitebelly spinner (328 sets), with rates of 5.46 and 0.24.

The 1988 overall dolphin kill-per-set and kill-per-ton rates
of 5.21 and 0.30 were higher than the 1987 rates of 3.11 and 0.18
and the 1983-87 average rates of 4.26 and 0. 24. Sone of the
factors contributing to the higher kill rates were:  higher
proportion of sets on comon dol phins in 1988 (8.49% than in 1987
(4.49%; lower proportion of dolphin sets in an area (east of 132°W
and north of 5°N) historically characterized by lower kill rates in
1988 (76.1% than in 1987 %92.3@6; | ower proportion of no-kill sets
in 1988 (55.0% than in 1987 (61.9); and higher proportion of very

‘The estimted number of dolphins killed by the entire
certificated U S. fleet, including unobserved fishing trips, for
1988 was 19,712, based on the 10,200 observed nortalities and the
observer coverage rate (U S. Mrine Mammal Conmi ssion 1990).
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high kill sets (nmore than 50 dol phins killed) in 1988 (1.7% than
in 1987 (0.8%. After tremendous inprovenments in dolphin kill-per-
set and kill-per-ton rates in 1977, the performance of the U S
fleet has renmined relatively constant over the past 12 years
(Figures 4A B).

O the 1,958 intentional dolphin sets, 1,077 sets (or 55.0%
of the total) resulted in no dolphin nortality, and 136 (6.9% of
the total) were sets in which nore than 15 dol phins were kill ed
(Figure &?. This compares poorly to 1987 when no-kill sets
accounted for 61.9% of the total and >15-kill sets accounted for
4.3% and to the 1983-87 average rates of 60.2%and 5.4% Over 70%
of the dolphin nortality in 1988 occurred in >15-kill sets (Figure
5B). The greatest nunber of dolphins killed in a single set in
&%8?Ymaf 567 (524 whitebelly spinner and 43 offshore spotted
ol phi ns).

The relative frequencies of nunbers of dol phins killed per set
were quite simlar for the three nost frequently set upon

popul ati ons: of fshore spotted, eastern spinner and whitebelly
spi nner dol phi ns. For the common dol phin, however, there is a
pronounced shift to the high end in the kill-per-set frequencies,

wth >15-kill sets accounting for 25.3%of the total (Figure 6).

Common dol phin kill rates have tended to be much higher than
those for the other dol phins involved in the fishery. The 1983-87
average kill-per-set and kill-per-ton rates for comon dol phins are
20.6 and 1.65, conpared to rates of 3.87 and 0.22 on other
dol phi ns. From 1979 to 1988, 2.8% of all observed dol phin sets
were on comon dol phins. These sets accounted for 8.3% of all
observed dol phin nortalities, while the amount of yellowfin tuna
caught in these sets represents only 1.9% of the amount of tuna
caught in all observed dol phin sets for this period. In 1988
1,413 conmon dol phins were killed in a total of only 87 intentional
sets involving this species, wth resulting kill-per-set and kill -
per-ton rates of 16.2 and 1.13, conpared to rates of 4.70 and 0. 27

for sets on other dol phins. The 1988 common dol phin nortality
rates were affected by a single set that resulted in a kill of 229
common dol phins and a tuna catch of 12 tons. Even when this one
set is renoved, the common dol phin kill-per-set and kill-per-ton

rates (13.8 and 0.96) are still high

~ Al though doIRhins can only practicably be herded and set upon
during daylight hours, sonetimes, especially for sets that are
started shortly before or at sunset, dolphins may remain in the
net until after nightfall. These "sundown sets" present pnique
problens to the sare rel ease of the dol phins fromthe net. In
1988, 8.4% of intentional dol phin sets were sundown sets, with
resulting kill-per-set and kill-per-ton rates of 14.0 and 0.76

®°As of January 1, 1989, U.S. tuna-fishermen are required to
con?lete the process of backdown to renove dol phins from the net
no later than 30 mnutes after sundown (Marine Manmal Protection
Act Anmendnents of 1988).



versus 4.51 and 0.26 for daylight sets (Figures 7A B). For 1987
10.2% of all intentional dolphin sets were sundown sets, wth
resulting average kill-per-set and kill-per-ton rates of 7.88 and
0.46, versus 2.57 and 0.15 for daylight sets. During the period
1983-87, 10.5% were sundown sets, wth killg rates of 13.44 and
0.71, versus 3.02 and 0.17 for daylight sets.

Geographically, areas of high dol phin kill-per-set and kill-
per-ton in 1988 tended to be |ocated al ong the southern and western
periphery of the general fishing area, areas that historically have
not been heavily fished, and off Costa Rica (Figures 8A,B).  This
situation is consistent with that of previous years (IATTC 1989).

The dol phin nost often involved in high-kill sets along the
southern and western periphery was the offshore spotted dol phin:
the high-kill sets off of Costa Rica involved the common dol phin,

al most excl usively.
MARI NE MAMVAL WATCH EFFORT AND SI GHTI NGS

Mari ne manmal watch effort is an activity in which the
observer keeps a |ookout for marine mamals, or is otherwise in a
position to note marine mammal sightings made by the seiner's crew.
During periods of watch effort, various conditions are nonitored
and recorded, including vessel speed and position, sea surface
tenperature and sea state

~In 1988, U.S. observers |ogged 18,063 hours of watch effort,
during which 349,755 kilometers of distance were traveled. There
were 2,558 sightings reported by observers of offshore spotted
dol phins, the popul ation nqrnally sought bK_the fishery, wth an
estimated average school size of 610 dolphins (Table 5).  Also
frequently sighted, and often in association with spotted dol phins,
were eastern spinner dol phins (903 sightings, average school size
of 413) and whitebelly spinner dol phins (425 sightings, average
school size of 254). Qher cetaceans quite frequently encountered,
yet not nornally associated with yellowfin tuna, were bottlenose
dol phins (383 sightings), short-finned pilot whales (Q obicephala
macr or hynchus, 203 sightings) and sperm whales  (Physeter
macroceohal us, 126 sightings). Locations of dolphin sightings, by
popul ation, are depicted in Figures 9A-D. Because of the broad
overlap of the ranges of eastern and whitebelly spinner dol phins,
and because of problens observers have in distinguishing between
these two forns at sea, the distribution data for whitebelly and
eastern spinner dolphins should be regarded as |ess reliable than
the data for spotted and common dol phins (Perrin et al. 1985).

®Coan, A L., KE Willace and AR Jackson. 1988
Conparisons of dolphin nortality rates between day and night sets
for the U.S. eastern tropical Pacific tuna purse seine fishery.
Sout hwest Fisheries Center Admin. Rep. LJ-88-29, 24 p.
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DOLPHI N LIFE H STORY SPECI MENS

Under certain conditions, the observer has access to dol phin
carcasses and can collect data, organs and tissues for later
anal ysis at the Southwest Fisheries Science Center. The m ni mum
anount of data recorded for each processed specinen includes
species identification, sex, date, position of capture and body
| engt h. A nore conplete record includes, in addition to data
collected at sea, information obtained from the |aboratory
exankna%[o?dof the teeth, fetuses and testes or ovaries collected
in the field.

Cbnplete life history data were collected for 1,512 dol phins,

or 15% of the animals that were observed to be taken in the fishery

k? %3886)n1n|nun1data were collected for an additional 369 dol phins
able 6).

SUMVARY

In 1988, 81 of the 148 fishing trips made entirely or
partially wthin the calendar year by U S tuna purse seiners to
the permt area carried observers. On these 81 observed trips,
1,958 intentional dolphin sets were nade, resulting in a yellowfin
tuna catch of 33,898 short tons and 10,200 dol phins killed. The
observed dol phin kill-per-set and kill-per-ton of yellowfin tuna
rates were 5.21 and 0. 30 dol phins, higher than the 1987 rates of
3.11 and 0.18 dol phins and the 1983-87 average rates of 4.26 and
0.24. Over 70% of the dolphin nortality in 1988 occurred in sets
in which nore than 15 dol phins were killed. As in 1987, the 1988
kill-per-set and kill-per-ton rates for comon dol phins were found
to be nmuch higher than for the other dol phins, although there were
only 36 observed sets on comon dol phins in 1987 and 87 sets in

1986. O all 1,958 intentional dol phin sets, 8.4% were sundown
sets, with resulting kill-per-set and kill-per-ton rates of 14.0
and 0.76. These sundown set kill rates were higher than the 1987

sundown set averages of 7.88 and 0.46 dol phins, but practically
unchanged from the 1983-87 average rates of 13.44 and O0.71.
Ceographic areas of high dol phin kill-per-set and kill-per-ton
tended to be |ocated along the southern and western periphery of
the traditional fishing grounds and off Costa Rica.
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Table 1. Trip lengths, in days, of observed U S. tuna purse seine
trips in the eastern tropical Pacific Ccean, 1988.

Observed Trip Lengths (Days)
......... Trips Departing..........
Jan-Mar Apr-Jun Jul-Sep Oct-Dec Total

Average trip length 58 58 57 63 58
Maximum trip length 98 91 88 110 110
Minimum trip length 37 25 32 38 25
Number of departures 14 20 18 10 62

(This table excludes 19 cruises that departed in 1987 and continued
fishing into 1988.)

Table 2.  Sets -on marine manmals from observed U S. tuna purse
seine trips in the eastern tropical Pacific Ocean, 1988.

Number Tons ) Tons

Sets Yellowfin Skipjack
Intentional dolphin 1,958 33,898 1,360
Accidental dolphin 3 0 10
Whale 1 4 80
-Total- 1,962 33,902 1,450




Table 3. The dol

phin nortality

from observed U S. tuna purse seine

trips, and the NVFS-estinmated nortality attributable to the entire
US certificated fleet in the eastern tropical Pacific Ccean,
1988..
Population Observed Mortality Estimated
Male Female ?-Sex Total Mortality'
offshore spotted 942 1,178 2,847 4,967 9,511
Whitebelly spinner 312 325 1,154 1,791 3,516
Eastern spinner 288 287 882 1,457 2,832
Common 209 189 1,015 1,413 2,790
Costa Rican spinner 35 37 289 361 *
Unidentified 0 0 106 106 *
Striped 22 2 17 41 81
Unidentified spinner 7 9 17 33 *
Fraser's 3 2 10 15 *
Bottlenose 2 6 2 10 *
Rough-toothed 2 1 3 6 *
-Total- 1,822 2,036 6,342 10,200 19,712
'Porpoi se Mortality Status Report No. 88-29. Nat i onal Marine

Fi sheries Service.
22101.

1520 State Street,

Suite 200, San Diego, CA

No estinmation was made for this category.

Table 4. Dol phin kill-per-set and kill-per-ton of yellowfin tuna
resulting fromintentional dolphin sets nmade on observed U S. tuna
purse seine trips in the eastern tropical Pacific Ccean, 1988.
Population Sets Kill Tons Kill Kill
' /Set /Ton
Of fshore spotted 1,850 4,967 32,366 2.68 0.15
Eastern spinner 630 1,457 11,812 2.31 0.12
Whitebelly spinner 328 1,791 7,469 5.46 0.24
Common 87 1,413 1,246 16.24 1.13
-All Dolphin Sets- 1,958 10,200 33,898 5.21 0.30
(Totals do not necessarily equal the sum of the values for each

colum due to the fact that dol phins fromnore than one popul ation

nay be present
dol phins and ot her

in a given set,
popul ations.)

and totals include unidentified

10



Tabl e 5. Marine manmmal sightings made by observers aboard U S.
tuna purse seiners in the eastern tropical Pacific Ccean, 1988.

Population Sightings Average
School Size
Offshore spotted dolphin 2,558 610
Eastern spinner dolphin 903 413
Whitebelly spinner dolphin 425 254
Bottlenose dolphin 383 42
Common dolphin 333 892
Short-finned pilot whale 203 20
Unidentified spinner dolphin 177 218
Offshore common dolphin 151 836
Sperm whale 126 7
Striped dolphin 76 110
Risso's dolphin 41 41
Unidentified rorqual 29 6
Killer whale 26 : 6
Unidentified beaked whale 20 4
Coastal spotted dolphin 18 118
Fraser's dolphin 17 665
Unidentified spotted dolphin 16 294
Rough-toothed dolphin 13 10
Gray whale 12 7
False killer whale 11 13
Humpback whale 11 8
Blue whale 8 1
Pacific white-sided dolphin 6 33
Costa Rican spinner dolphin 5 3,249
Unidentified mesoplodon 3 2
Minke whale 2 2
Bryde's whale 2 2
Melon-headed whale 1 1,000
Cuvier's beaked whale 1 3

11



Table 6. Dolphin life history specimens collected from U S. tuna
purse seiners in the eastern tropical Pacific QOcean, 1988.

Complete Data Minimum Data

Specimens Collected Specimens Collected
Population Male Female Total Male Female Total
Offshore spotted 358 464 822 442 574 1,016
Eastern spinner 126 148 274 152 180 332
Whitebelly spinner 99 95 194 134 131 265
Common . 96 64 160 116 80 196
Costa Rican spinner 23 20 43 27 23 50
Striped 10 0 10 11 0] 11
Spinner, stock unknown 5 1 6 5 1 6
Rough-toothed 1 0 1 2 1 3
Bottlenose 1 0 1 1 0 1
Unidentified 1 0 1 1 0 1

-Total- 720 792 1,512 891 990 1,891

12
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