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ABSTRACT 
 

Laguna San Ignacio (LSI) is located in the west coast of Mexico’s Baja California Peninsula and it is one of the four 
main calving-breeding lagoons of the eastern North Pacific gray whale (Eschrichtius robustus). Boat surveys utilizing 
standardized methodology to count the number of gray whale visiting LSI during the winter were conducted from 1978-1982 
(Jones and Swartz 1984), 1996-2000 (Urbán et al. 2000),  2003 and 2005 (Urbán unpublished), 2006-2007 (Swartz et al. 
2007) and 2008 (this paper). Counts from these surveys were compared as four distinct time series that corresponded to 
specific periods and events in the population’s recent history: 1978-1982 the baseline period; 1995-1997 the pre-die-off 
period; 1998-2000 the period of the range-wide die-off; and 2003 to 2008 the post die-off period. Counts of the total number 
of adult whales, female-calf pairs, and single non-calf whales were greatest during the baseline period from 1978-1982. 
Counts of adult whales decreased during the pre-die-off and die-off periods to approximately two-thirds those seen during 
the baseline period and continued to decline during the post-die-off period. This post-die-off decline included counts of 
single non-calf whales and mother-calf pairs. Mother-calf pair counts declined during each time period and were the lowest 
recorded during the post-die-off period from 2003-2008.  Overall counts in 2008 were the lowest ever recorded in LSI 
during winter. The length of the winter season of lagoon occupation also shortened approximately two weeks following the 
baseline period (1995-2008) as gray whales arrived later and departed sooner from the lagoon. There was also a general shift 
in the timing of the maximum counts of whales of approximately 7-12 days later than during the baseline period. The 2008 
arrival and occupation of LSI was the latest and shortest ever recorded for gray whales this lagoon. Comparison of these 
trends with other breeding lagoons is needed to determine if these decreasing counts, shortening and shift in the timing of the 
winter lagoon occupation by gray whales reflect actual population declines or changes in gray whale distribution to other 
areas within their winter range. 

 
KEY WORDS: GRAY WHALE, BREEDING LAGOONS, ABUNDANCE COUNTS, MOTHER-CALF PAIRS, 
CARRYING CAPACITY, MORTLAITY, ABUNDANCE DECLINE 
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INTRODUCTION 

  
The eastern North Pacific gray whale population increased to its historical maximum in 1998 of approximately 29,758 (95% 
LN CI 24,241-36,531) whales and, following an unusual range-wide mortality event during 1999-2000, the population 
estimate declined to approximately 18,178 (95% LN CI 15,010-22,015) whales by 2002 (Rugh et al., 2005). 

 
Laguna San Ignacio is located in the west coast of the Baja California Peninsula in Mexico and it is currently the only one of 
the four calving-breeding lagoons of the Eastern Pacific gray whale (Eschrichtius robustus) that remains mostly undeveloped 
(Urbán et al., 2002). San Ignacio lagoon has a long history of commercial fishing by several fishing cooperatives, and since 
the mid-1990´s a significant eco-tourism industry that focuses on winter whale-watching has developed in the lagoon 
(Dedina and Young, 1995).  The lagoon lies within the Vizcaino Desert Biosphere Reserve, Mexico's largest refuge 
administrated by Secretaria de Medio Ambiente, Recursos Naturales y Pesca (SEMARNAT) (Fig. 1). This is a popular 
destination for recreational whale watching which began in the mid-1970´s. Beginning in the mid-1990’s and continuing to 
the present, seven land-based “eco-tourism” camps operate whale watching tours throughout the winter gray whale 
occupation of the lagoon (January through April), and a few boat-based “natural history” tours from the United States also 
conduct whale-watching  tours in Laguna San Ignacio (Dedina and Young, 1995).  

 
Boat surveys utilizing standardized methodology were used to count the number of gray whale residing within LSI during 
the winter were conducted from 1978-1982 (Jones and Swartz 1984), 1996-2000 (Urbán et al., 2000), 2003 and 2005 (Urbán 
unpublished), 2006-2007 (Swartz et al. 2007) and 2008 (this paper). Counts from these surveys were compared as four 
distinct time series that corresponded to specific periods and events in the population’s recent history: 1978-1982 the 
baseline period; 1995-1997 the pre-die-off period; 1998-2000 the period of the die-off; and 2003 to 2008 the post die-off 
period.  

  
 

METHODS 
Boat Surveys (census) 
 
One hundred and seventy-three (173) complete census surveys to determine whale abundance and distribution within the 
lagoon were conducted during the periods from January 4 to 15 April each year (Tables I-III). The surveys were conducted 
by following a standard survey transect (Fig. 2) and observer methodology to allow comparison with previous survey counts 
from 1978-1982 (Jones and Swartz 1984) and 1995-2006 (Urbán et al., 2002, and unpublished), 2007 (Swartz et al. 2007) 
and in 2008.  No complete whale surveys were conducted in the years 1983-1995, or in 2001-2002, or 2004.   
 
For each survey a standard transect line was followed using a 7-m boats powered by an outboard motor, travelling at an 
estimated speed of 11 km/hr. Speed and transect course were verified using visual landmarks (1978-1982 surveys) and with a 
hand-held GPS (Global Position System) device (1996-2008 surveys). This survey speed minimizes the likelihood that 
whales (which typically travel at 7 to 9 km/hr) do not move ahead of the survey boat and thus be counted more than once. 
The transect line ran along an imaginary line drawn through the lagoons deep water areas (i.e., > 2.0 m deep) from the 
breaker line at the lagoon entrance to Isla Garzas at the north end of the lagoon. Each survey required about 2.5 to 3.0 hr to 
complete. The maximum distance from the transect line to the 2 m depth contour along shore was 2.5 km and the minimum 
was 0.8 km. Thus, waters inhabitable by whales and both shorelines were clearly visible at all times within the lagoon (it was 
assumed that essentially all animals within 2.5 km of the trackline were seen). Whales in the "North End" of the upper 
lagoon (north of the transect termination) were counted from a stationary location located at the centre of the upper portion 
of the lagoon by observers searching in 360-degrees around the stationary boat (Fig. 2).  Surveys were aborted when sea 
conditions exceeded Beaufort 3 sea state (winds greater than 18 km/hr and consistent white caps). 

 
By convention, we considered “cow-calf pairs” (i.e., female whales with calves of the year) as a single unit and counts of 
these pairs are equivalent to calf counts.  “Single whales” refer to non-parturient females, adult males, and immature animals. 
 
Analysis Procedure 
 
Counts of gray whales during each winter season were analyzed as total adult (non-calf) whales, single whales, and cow-calf 
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pairs counted within each of the three primary zones (i.e., the lower, middle, and upper lagoon zones including the north end 
area) (Fig. 2). Survey counts were compared as four distinct time series that corresponded to specific periods and events in 
the population’s recent history: 1978-1982 the baseline period; 1995-1997 the pre-die-off period; 1998-2000 the period of 
the range-wide die-off; and 2003 to 2008 the post die-off period. 
  
 

RESULTS 
 
Counts of gray whales from boat surveys are used as an index of the minimum abundance of whales within the lagoon each 
survey day during the winter breeding season and do not represent estimates of total abundance or the total number of whales 
that visit the lagoon during a winter season.  
 
2008 Survey Counts: 
 
Fourteen surveys were conducted to count gray whales between 25 January and 3 April 2008. The maximum count of adult 
whales was 139 on 28 February (103 "single" whales and 36 cow-calf pairs). The highest count of single whales was 110 and 
occurred on 9 March, and the highest cow-calf pair count was 39 on 4 and 21 March (Anex I-III). The high count of 139 
adult whales was 66% less than the highest recorded count of 407 adult whales on 14 February 1982, and occurred from two 
to 31 days later in the season than in 12 of the previous 15 winter surveys suggesting a continuing decline in the number of 
whales utilizing this lagoon along with a delay and shortening of the winter occupation of the lagoon by whales (Figs. 3-5).   

 
Comparison with Previous Years: 

 
Adult Whale Counts: Counts of adult whales in Laguna San Ignacio were greatest during the baseline period from 1978 to 
1982 and reached average maximum numbers of between 300 to 400 whales in mid-February each year (Fig. 3) (Jones and 
Swartz 1984).  Maximum counts of adults during the years from 1995 to 1997 ranged from 200 to 250 whales and occurred 
from 7 to 10-days later in the season than during the baseline period (Urbán et al., 1996 and 1999). Maximum counts during 
the die-off years from 1998 to 2000 were similar in magnitude and timing as the previous period, but post-die-off maximum 
counts from 2003 to 2008 were generally lower than previous counts and occurred 5-7 days later in the season (Swartz et al., 
2007, and this paper).  

 
At the beginning of the season the first counts over 50 whales occurred during the first week of January (4 January) during 
the 1978-1979 baseline period, and by week 15 (12 April) at the end of the winter season it was not unusual for 100 or more 
whales (mostly females with calves) to remain in the lagoon (Fig. 6). By the 1990’s counts of 50 whales or more were not 
obtained until the third or fifth week of the winter season (January 18 to February 8), and the end of the season counts below 
50 whales occurred as early as week 11 (March 15). In 2008 the first count over 50 whales occurred at week 5 (8 February) 
and the last count of 50 whales occurred after week 12 (29 March). Overall, these counts of adult whales suggest a continual 
decline in the number of adult whales counted in Laguna San Ignacio over three decades, a shortening of the winter season 
of lagoon occupation from 15+ weeks to 9-10 weeks, and a shift of the timing of the migration to the lagoon of up to two 
weeks from mid-February during the baseline period to late February or early March in recent years. 

 
Single whale counts: Counts of single adult whales in Laguna San Ignacio were also greatest during the baseline period 
from 1978 to 1982 and reached average maximum numbers of between 200 to 250 single whales in mid-February each year 
(Fig. 4) (Jones and Swartz 1984).  Maximum counts of single whales during the years from 1995 to 2008 ranged from 
approximately 140 to 175 whales and occurred approximately two weeks later in the season than during the baseline period 
(Fig 7). Maximum counts during the die-off years from 1998 to 2000 were similar in magnitude and timing, but post-die-off 
maximum counts from 2003 to 2008 occurred later in the season than in previous years (Swartz et al 2007, and this paper). 
The lowest single whales counts signalling their departure from the lagoon was similar in all years and occurred from mid-
March to early April. It was noted that the arrival of single whales in 2008 was 7-10 days later than in previous years, 
although their departure was similar to all other years.  

 
Cow-calf pairs counts: Counts of cow-calf pairs in Laguna San Ignacio were greatest during last weeks of each season 
during the baseline period from 1978 to 1982. As noted by Jones and Swartz (1984), cow-calf counts reached peak numbers 
in March each survey years and ranged from around 175 to over 250 cow-calf pairs (Fig. 5). They attributed this late season 
increase to mother-calf pairs that were migrating northward from areas south of Laguna San Ignacio and entering the lagoon 
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during the last weeks of the winter breeding season. This seasonal trend in cow-calf pairscounts changed drastically with 
fewer cow-calf pairscounted in the lagoon (less than 100 pairs compared to 200), and their reduction to fewer than 20 pairs 
(rather than an increase) by early April during the years from 1995 to 2008 (Fig. 8).  Maximum counts of approximately 100 
cow-calf pairsoccurred in late-February to early-March during the 1995 to 1997 surveys. Counts of cow-calf pairsthen 
declined to less than 60 pairs during the post-die-off years from 1998 to 2008. These counts suggest that fewer gray whale 
calves were being born during and after the die-off, that fewer cow-calf pairswere utilizing Laguna San Ignacio as a winter 
nursery area, or both.  The 2008 mother-calf-pair counts were the lowest recorded in this lagoon since surveys began in 
1978. 
 
 

DISCUSSION 
 
It is well documented from the central California census of the NEP gray whale population that following a population wide 
mortality event in 1999-2000 (LeBoeuf et al., 1999) the population declined almost one-third from approximately 30,000 to 
18,000 individuals by 2001-2002 (Rugh et al., 2005). It is possible that this decline was in part due to the population 
increasing beyond the carrying capacity (K) of the environment (Moore et al., 2001). 
 
The counts of gray whales residing within Laguna San Ignacio during the 2008 winter season were noticeably lower than in 
any previous years counts dating back to 1978, and this was especially true of female-calf pairs (which are equivalent to calf-
counts) (Table III, Fig. 8). This decreasing trend in the number of whales observed in the lagoon could be a reflection of the 
overall decline in the NEP gray whale population since its peak abundance in 1997-1998 (Fig. 9) and/or a shift in the winter 
distribution of gray whales to areas other than Laguna San Ignacio.  

 
Unfortunately, systematic surveys to count gray whales throughout their winter range and specifically in the breeding 
lagoons of Baja California have not been conducted since the 1979-1980 winter (Jones and Swartz, 1984), and thus it is not 
possible to determine if gray whales may have shifted their winter distribution from Laguna San Ignacio to other breeding 
lagoons and areas along the pacific coast of Baja California, Mexico. Photographic identification studies suggest that, 
historically, both single adult whales and females with calves of the year can circulate within the Baja California breeding 
lagoons and coastal areas within the same winter, and that they may visit alternate areas across years (Jones 1990; Jones and 
Swartz 1984).  
 
Gray whales are sensitive to some underwater noise created by human activities such as oil and gas exploration and 
development (Malme et al. 1984) and the playback of industrial and novel underwater noise in a breeding lagoon (Jones et al 
1985). It is possible that the development of whale-watching within Laguna San Ignacio during the 1990’s and early 2000’s 
is contributing to the gray whales shifting to other areas for their winter breeding and calving activities (Gomez-Gallardo, 
2004; Swartz et al., 2007). Similar time series of gray whales counts from other lagoon areas and from the coastal shorelines 
of Baja California are, unfortunately, not available to test this hypothesis. Overall trends in the numbers of whales seen in 
Laguna San Ignacio do track the estimated one-third decline in the ENP population following the 1998-2000 range wide die-
off (Le Boeuf et al., 2000, Rugh et al., 2005), and this suggests that counts of gray whales in Laguna San Ignacio may serve 
as a reliable index of the status of the overall population.  

 
Counts of gray whales during any one year can be affected by physical factors such as sea temperature. For example, in 1999 
and 2008 the sea temperature was unusually colder than normal, what is referred to as a “La Nina” event (Urbán et al., 1999 
and this paper).  Urbán et al. (1999) documented a decrease in the number of gray whale cow-calf pairs visiting Laguna San 
Ignacio during the 1997-1998 El Nino and 1998-1999 La Nina events, along with increases in gray whale mortality, and a 
general shift in the winter distribution of gray whales to the northern areas during the warmer El Nino, and a shift to more 
southern areas during the cooler La Nina. During the first half of the 2008 winter the sea temperature in Laguna San Ignacio 
was 15º C and counts of gray whales were lower than expected compared to previous years. Gray whales were reported by 
vessel captains gathering in groups around the bays and points along the Baja California’s Pacific coast, and they were seen 
migrating south around the southern tip of Baja California and into the Gulf of California as far north as Loreto (J. Urbán 
pers com). Presumably the whales were seeking the warmer water temperatures generally encountered in lower latitudes. By 
mid-February the sea temperature within Laguna San Ignacio had increased to 19º C and counts of whales in the lagoon had 
also increased to numbers comparable with recent years (S. Swartz, pers. com and this paper). Counts of cow-calf pairs also 
increased late in the 2008 season in March, presumably as whales that had migrated south of Laguna San Ignacio earlier in 
the season where now returning to begin their northward spring migration to the summer feeding areas. 
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Changes in the phenology of ENP gray whale migrations may also result from changes in the distribution and availability of 
prey in the Arctic and elsewhere (Highsmith et al., 2006; Grebmeier et al., 2006; Moore et al., 2003). Low gray whale calf 
counts in Laguna San Ignacio and during their northward spring migration are especially troublesome, as they could indicate 
a reduction in the reproductive potential of the population. Perryman et al. (2002) observed that gray whale calf production 
appears linked to summer ice conditions in the Arctic which may limit pregnant female whales’ access to prey resources in 
some years, and subsequently lower calf survivorship. Their observation suggest that short-term, annual changes in oceanic 
sea ice conditions along with longer-term basin scale changes may ultimately affect gray whale productivity. Low calf counts 
could be indicators that some gray whale females are having to range further to obtain sufficient energy resources to 
conceive, or if pregnant to bring calves successfully to term.  
 
We conclude that the ENP gray whale population is now responding in several ways to environmental changes and possible 
over utilization and decline of its primary food resources, and we cannot rule out the potential influence of human activities 
to contribute to these responses. These responses include decreased abundance since the mid-1990s, reduction in the 
production of calves, and changes in the timing of migration and distribution of ENP gray whales on the winter breeding 
range. 
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Figure 1. Study site              
Figure 2. Boat survey transect for counting gray whales 
in  Laguna San Ignacio. 
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Figure 3. Number of adult whales counted in census surveys of Laguna San Ignacio between 1978 and 2008. 
Black diamonds = 1978-1982 surveys; White circles = 1995-2007 pre-die off surveys; White squares = 1998-
2000 surveys during the die-off; Black Circles = 2003-2008 post die-off surveys.  
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Figure 4. Number of single whales counted in census surveys of Laguna San Ignacio between 1978 and 2007. 
Black diamonds = 1978-1982 surveys; White circles = 1995-2007 pre-die off surveys; White squares = 1998-
2000 surveys during the die-off; Black Circles = 2003-2008 post die-off surveys.  
 
 
 
 

 

 
 
Figure 5. Number of cow-calf pairs of gray whales counted in census surveys of Laguna San Ignacio between 
1978 and 2007. Black diamonds = 1978-1982 surveys; White circles = 1995-2007 pre-die off surveys; White 
squares = 1998-2000 surveys during the die-off; Black Circles = 2003-2008 post die-off surveys.  

 



DRAFT MANUSCRIPT – DO NOT CIRCULATE OR CITE – 15 MARCH 2008 
 

 9  

 
 
 

 
 
Figure 6. Trends in the number of adult (non-calf) gray whales counted within Laguna San Ignacio 
between 1978 and 2008. Broken line = 1978-1982; Black triangles = 1995-1997; Black squares = 1998-
2000; Black circles = 2003-2008; and White diamonds = 2008 counts. 
 
 
 

 
 
Figure 7. Trends in the number of single (non-cow-calf pair) gray whales counted within Laguna San 
Ignacio between 1978 and 2008. Broken line = 1978-1982; Black triangles = 1995-1997; Black squares 
= 1998-2000; Black circles = 2003-2008; and White diamonds = 2008 counts. 
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Figure 8. Trends in the number of cow-calf pairs of gray whales counted within Laguna San Ignacio 
between 1978 and 2008. Broken line = 1978-1982; Black triangles = 1995-1997; Black squares = 1998-
2000; Black circles = 2003-2008; and White diamonds = 2008 counts. 
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Figure 9. Estimates of the gray whales in the eastern North Pacific population based on visual census of the fall 
migration past the Granite Canyon, California observation station between 1967/1968 to 2001/2002 (from Rugh 
et al. 2005). 

Annex I. Survey counts of adult (non-calf) gray whales in Laguna San Ignacio, B.C.S. from 1978 to 2008. Bold 
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numbers are maximum counts during the season. 
 

DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
4-Jan 34 
5-Jan 
6-Jan 
7-Jan 
8-Jan 
9-Jan 53 

10-Jan 
11-Jan 53 
12-Jan 
13-Jan 88 
14-Jan 
15-Jan 63 
16-Jan 
17-Jan 86 87 29 
18-Jan 98 129 27 
19-Jan 32 
20-Jan 210 
21-Jan 25 
22-Jan 
23-Jan 102 
24-Jan 
25-Jan 160 75 15 10 
26-Jan 162 
27-Jan 247 78 164 
28-Jan 231 
29-Jan 116 
30-Jan 37 16 
31-Jan 84 
1-Feb 159 179 100 
2-Feb 302 110 
3-Feb 95 
4-Feb 315 112 158 58 
5-Feb 246 113 54 54 20 
6-Feb 76 
7-Feb 147 57 
8-Feb 339 210 227 
9-Feb 245 

10-Feb 96 69 89 63 
11-Feb 223 
12-Feb 242 348 257 
13-Feb 147 230 149 
14-Feb 407 98 
15-Feb 154 197 97 142 74 
16-Feb 332 205 125 
17-Feb 116 170 
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DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
18-Feb 318 172 159 
19-Feb 305 145 200 
20-Feb 294 168 
21-Feb 367 151 
22-Feb 240 217 84 
23-Feb 207 196 
24-Feb 172 194 
25-Feb 
26-Feb 147 284 253 151 
27-Feb 249 99 125 
28-Feb 139 
1-Mar 308 181 
2-Mar 207 167 
3-Mar 221 206 
4-Mar 189 77 74 135 
5-Mar 81 
6-Mar 208 105 
7-Mar 108 124 142 
8-Mar 256 294 
9-Mar 127 37 134 

10-Mar 127 204 78 
11-Mar 65 
12-Mar 229 27 155 
13-Mar 
14-Mar 171 129 79 
15-Mar 125 22 
16-Mar 53 19 
17-Mar 202 220 
18-Mar 234 237 
19-Mar 77 90 71 
20-Mar 187 38 27 87 
21-Mar 53 
22-Mar 36 
23-Mar 58 
24-Mar 155 19 34 55 
25-Mar 124 
26-Mar 119 178 47 28 
27-Mar 51 
28-Mar 180 
29-Mar 73 15 
30-Mar 3 
31-Mar 50 
1-Apr 138 269 
2-Apr 92 28 
3-Apr 234 163 18 
4-Apr 
5-Apr 
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6-Apr 
DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
7-Apr 155 
8-Apr 
9-Apr 156 178 

10-Apr 
11-Apr 108 
12-Apr 
13-Apr 
14-Apr 

15-Apr 34 
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Annex II Survey counts of single adult (non-mother-calf pair) gray whales in Laguna San Ignacio, B.C.S. from 1978 
to 2008. 

 
DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
4-Jan 32 
5-Jan 
6-Jan 
7-Jan 
8-Jan 
9-Jan 25 

10-Jan 
11-Jan 35 
12-Jan 
13-Jan 47 
14-Jan 
15-Jan 42 
16-Jan 
17-Jan 45 30 26 
18-Jan 76 36 15 
19-Jan 20 
20-Jan 149 
21-Jan 3 
22-Jan 
23-Jan 72 
24-Jan 
25-Jan 61 52 5 3 
26-Jan 59 
27-Jan 168 63 44 
28-Jan 183 
29-Jan 94 
30-Jan 14 9 
31-Jan 52 
1-Feb 95 104 64 
2-Feb 235 56 
3-Feb 70 
4-Feb 213 80 123 50 
5-Feb 149 76 29 42 7 
6-Feb 59 
7-Feb 93 32 
8-Feb 246 166 182 
9-Feb 168 

10-Feb 71 43 76 38 
11-Feb 136 
12-Feb 168 207 217 
13-Feb 85 178 127 
14-Feb 270 85 
15-Feb 118 176 71 97 54 
16-Feb 214 108 109 
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17-Feb 74 133 
DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 

18-Feb 164 141 113 
19-Feb 118 129 170 
20-Feb 198 120 
21-Feb 205 108 
22-Feb 117 197 55 
23-Feb 38 174 
24-Feb 104 132 
25-Feb 144 
26-Feb 58 132 127 
27-Feb 97 57 101 
28-Feb 103 
1-Mar 208 146 
2-Mar 115 146 
3-Mar 57 112 
4-Mar 4 38 46 96 
5-Mar 36 
6-Mar 65 78 
7-Mar 6 91 107 
8-Mar 122 13 
9-Mar 44 13 110 

10-Mar 44 71 58 
11-Mar 2 
12-Mar 0 8 117 
13-Mar 
14-Mar 1 84 55 
15-Mar 20 1 
16-Mar 1 
17-Mar 0 30 10 
18-Mar 0 0 
19-Mar 27 49 55 
20-Mar 1 0 9 49 
21-Mar 3 
22-Mar 6 
23-Mar 19 
24-Mar 7 0 12 14 
25-Mar 4 
26-Mar 0 0 19 10 
27-Mar 0 
28-Mar 0 
29-Mar 0 0 
30-Mar 0 
31-Mar 10 
1-Apr 0 0 
2-Apr 0 3 
3-Apr 7 0 4 
4-Apr 
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5-Apr 
6-Apr 
DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
7-Apr 0 
8-Apr 
9-Apr 1 0 

10-Apr 
11-Apr 0 
12-Apr 
13-Apr 
14-Apr 
15-Apr 0 
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Annex III. Survey counts of cow-calf pairs of gray whales in Laguna San Ignacio, B.C.S. from 1978 to 2008. 
 

DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
4-Jan 2 
5-Jan 
6-Jan 
7-Jan 
8-Jan 
9-Jan 28 

10-Jan 
11-Jan 18 
12-Jan 
13-Jan 41 
14-Jan 
15-Jan 21 
16-Jan 
17-Jan 41 57 3 
18-Jan 22 93 12 
19-Jan 12 
20-Jan 61 
21-Jan 23 
22-Jan 
23-Jan 30 
24-Jan 
25-Jan 99 23 10 7 
26-Jan 103 
27-Jan 79 15 20 
28-Jan 48 
29-Jan 22 
30-Jan 23 7 
31-Jan 32 
1-Feb 64 75 36 
2-Feb 67 54 
3-Feb 25 
4-Feb 102 32 35 8 
5-Feb 97 37 25 12 13 
6-Feb 17 
7-Feb 54 25 
8-Feb 93 44 45 
9-Feb 77 

10-Feb 25 26 13 25 
11-Feb 87 
12-Feb 74 141 40 
13-Feb 62 52 22 
14-Feb 137 13 
15-Feb 36 21 26 45 20 
16-Feb 118 97 16 
17-Feb 42 37 
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18-Feb 154 31 46 
DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 

19-Feb 117 16 30 
20-Feb 96 48 
21-Feb 162 43 
22-Feb 123 20 27 
23-Feb 169 22 
24-Feb 68 62 
25-Feb 17 
26-Feb 89 152 126 
27-Feb 152 42 24 
28-Feb 36 
1-Mar 100 35 
2-Mar 92 21 
3-Mar 164 94 
4-Mar 185 39 28 39 
5-Mar 45 
6-Mar 143 27 
7-Mar 102 33 35 
8-Mar 134 281 
9-Mar 83 24 24 

10-Mar 83 133 20 
11-Mar 63 
12-Mar 229 19 38 
13-Mar 
14-Mar 170 45 24 
15-Mar 105 21 
16-Mar 52 
17-Mar 202 190 9 
18-Mar 234 237 
19-Mar 50 41 16 
20-Mar 186 38 18 38 
21-Mar 50 
22-Mar 30 
23-Mar 39 
24-Mar 148 19 22 41 
25-Mar 130 
26-Mar 119 178 28 18 
27-Mar 51 
28-Mar 180 
29-Mar 73 15 
30-Mar 3 
31-Mar 40 
1-Apr 138 269 
2-Apr 92 25 
3-Apr 227 163 14 
4-Apr 
5-Apr 
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6-Apr 
7-Apr 155 
DAY 1978 1979 1980 1981 1982 1995 1996 1997 1998 1999 2000 2003 2005 2006 2007 2008 
8-Apr 
9-Apr 155 178 

10-Apr 
11-Apr 108 
12-Apr 
13-Apr 
14-Apr 

15-Apr 34 
 


