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Dear Dr. Traveset:

We thank you and the reviewers for their time in reviewing our manuscript entitled “SPECIES INTERACTIONS IN AN ANDEAN BIRD-FLOWERING PLANT NETWORK: PHENOLOGY IS MORE IMPORTANT THAN ABUNDANCE OR MORPHOLOGY”.  We agree with most of the suggested changes by the reviewers and believe that the manuscript has been improved with their thoughtful and extensive comments.  We outline below where these changes have been made.  In a few cases, we disagree with a particular change and provide justification for not making the change.  Below you will find specific responses to each of the reviewers.  We hope that you find these changes to be acceptable and look forward to your response.

Best regards, 


Oscar Gonzalez & Bette Loiselle			
University of Florida 	


OUR RESPONSES ARE IN UPPERCASE AND BOLD
Reviewer 1 (Anonymous)
L. 48-50.
See also Maruyama et al. 2015. Nectar robbery by a hermit hummingbird: association to floral phenotype and its influence on flowers and network structure.
Oecologia 178: 783793.
REFERENCE ADDED
L. 108: To make this more general and not just applicable to the Andes, see also Dalsgaard et al. 2009. Oecologia 159, 757-766.
WE ADDED THE REFERENCE, AND CHANGED THE SENTENCE WHERE IT IS CITED IN THIS WAY: “Elfin forests, like other highland sites, are characterized by …”
L. 118. See also Vizentin-Bugoni et al. 2016. Journal of Animal Ecology 85, 262-272. See also “general comments” for more citations.
REFERENCE ADDED
L. 139-142.
You sample three localities up to 1.7 km apart and pool them into one network. There is a matrix of pasture in between the sites. I would expect this to be able to structure the network, eg tendency that the sites form separate modules (even if having some species in common). Did you test if ok to pool these three networks together into one big network?
WE ANALYZED EACH SITE SEPARATELY AS WELL AS TOGETHER. BIRDS, PLANTS AND NETWORKS WERE SIMILAR, BUT FEEL DATA ARE MORE ROBUST WHEN PRESENTED AS A SINGLE NETWORK GIVEN THIS SIMILARITY AMONG SITES AND THE FACT THAT SOME BIRD POLLINATORS LIKELY CAN CROSS THESE PASTURES AND SITES ARE NOT TRULY INDEPENDENT. WE ADDED A FEW SENTENCES TO SUPPORT SIMILARITY AMONG SITES IN TERMS OF COMMUNITY COMPOSITION.
L. 148-151.
You made observations based on both focal observations and walking along set transects inside the forest and along forest edges observing birds and recording which plants and how many flowers they visited during visits to the sites. If the bird visited more than one flower on a given plant during a visit, this was still scored as a single visit. Based on this procedure I would expect abundance to be important structure the resulting network, as abundant species will be observed more often just by chance. In other system, eg the cited Vizentin-Bugoni
et al. 2016 paper, purely used focal observations rather than transects. I would think this difference in sampling would cause the present study to bias toward abundance being important, which indeed was the identified results. Could you also elaborate / convince me that I am wrong that transect observations should cause abundance to become important in
structuring the network? It is unsure how many observations were based on transects and how many based on focal observations. Could you please specify?



THE REVIEWER MAKES A GOOD POINT THAT ABUNDANCE OF BIRDS MIGHT INFLUENCE THE POSSIBILITY OF BIRDS BEING ENCOUNTERED AND INFLUENCING HOW THE NETWORK APPEARS TO BE STRUCTURED.  WE PROVIDED INFORMATION HERE ABOUT HOW MUCH EFFORT (PERCENT TIME) WAS SPENT IN EACH OF THE TWO OBSERVATION METHODS (TRANSECT, FOCAL PLANT WATCHES) AND HOW MANY INTERACTIONS WERE RECORDED (IN NUMBER AND PERCENTAGE) BY EACH METHOD.  GIVEN THE GREATER EFFORT ON TRANSECT SAMPLING OF OBSERVATIONS, THERE MAY BE A POTENTIAL BIAS OF FINDING THAT ABUNDANCE DRIVES FREQUENCY OF INTERACTIONS, AND, POTENTIALLY, SOME NETWORK STRUCTURAL PROPERTIES.  WE MENTION THIS POTENTIAL BIAS LATER WHEN DISCUSSING THE RESULTS, HOWEVER, DESPITE DIFFERENCES IN HOURS OF OBSERVATIONS BETWEEN TRANSECTS (79%) AND FOCAL WATCHES (21%), IN REALITY THE NUMBER OF OBSERVATIONS RECORDED VIA TRANSECTS (141) AND FOCAL WATCHES (137) WERE NEARLY IDENTICAL. OTHER STUDIES HAVE SIMILARLY USED A COMBINATION OF BOTH METHODS WERE USED BY WALTHER & BRIESCHKE (2001).  WE ADDED A PARAGRAPH POSTING THIS INFORMATION THERE.

L. 185-188.
Abundance of birds was estimated using mistnets. Please make a note that these data may be biased, as you estimate the abundance of those birds flying the high of the mistnets. You recognize this yourself (L. 194-199).
I would think the preferred way would be to estimate bird abundance using point counts and distance sampling. You seems to have collected these data too, but do not use them. Please
explain why (could just be in the coverletter).

WEATHER CONDITIONS IN THE ELFIN FOREST ARE HYPER-HUMID MOST OF THE TIME. MIST IS OFTEN PRESENT LIMITING ONE’S ABILITY TO DETECT BIRDS, ESPECIALLY WHEN BIRDS ARE NOT SINGING NOR MAKING MUCH NOISE WHILE FORAGING, AS IS THE CASE WITH NECTARIVORES. LLOYD ET AL (2012) ALSO RECOGNIZED THE PROBLEM OF DETECTABILITY IN HABITATS LIKE THIS. GIVEN THE GENERAL SHORT STATURE OF ELFIN FORESTS THAT ENABLE BIRDS FORAGING AT ALL LEVELS TO BE INTERCEPTED BY MIST NETS, AND THE PROBLEMS OF DETECTABILITY,  WE DECIDED TO RELY ON MIST NETS TO PROVIDE RELATIVE ABUNDANCE OF BIRDS AS DID MAGLIANESI ET AL (2015).

L. 205-207.
Please see new reference from same authors now using a 80% tongue extension estimate (Vizentin-Bugoni et al. 2016. Journal of Animal Ecology 85, 262-272). This could cause a big difference. 

THIS ARTICLE WAS NOT AVAILABLE AT TIME OF SUBMISSION.  THE 2016 PAPER, WHEN COMPARED TO VINZENTIN-BUGONI’S 2014 PAPER, CHANGED FROM USING 33% TO 80% EXTENSION.  THIS CHANGE WAS BASED ON A MEASUREMENT OF EXTENSION OF ONE SPECIES OF HUMMINGBIRD.  THE AUTHORS NOTE THAT FEW DATA EXIST ON TONGUE LENGTH, AND THE EXTENT TO WHICH HUMMINGBIRDS MIGHT ACTUALLY EXTEND TONGUES WHILE FORAGING.  AUTHORS NOTE THAT IN ANY CASE, THE EFFICIENCY OF FORAGING DECLINES WITH FLOWER LENGTH.  FURTHER THE 2016 PAPER NOTES THAT WHEN ANALYSIS WAS REPEATED USING THE ORIGINAL 33% THRESHOLD, RESULTS WERE NOT ALTERED.  THEREFORE, GIVEN THE LACK OF TONGUE MEASUREMENTS AND APPARENT ROBUSTNESS OF RESULTS FOUND IN VIZENTIN-BUGONI ET AL. 2016 PAPER, WE DID NOT REPEAT ANALYSIS AND KEPT 33% TONGUE EXTENSION MEASURE. WE NOTE THAT LATER PAPERS RECOMMEND A 80% EXTENSION IN THE MANUSCRIPT.

Abstract: please in the abstract define what you mean with “neutral processes”. That is not clear from reading the abstract only.

WE ADDED THE PHRASE BETWEEN PARENTHESES (random interactions)

L. 59: “species interact with a subset of species” seems unfinished.

WE REWORDED TO “…species interact with a subset of other species…”

L. 63: “not to” should be “less to”.

CHANGED TO “less connected to”

L. 65-70:
found the language too strong. Suggest using eg “may” rather than “has been shown to”.

THE OPENING PHRASE OF THIS PARAGRAPH CHANGED TO “Recent research suggests that how networks are structured may influence their stability and co-evolutionary dynamics”

L. 95: Suggest “hummingbird” instead of “bird”.

DONE

L. 108. Suggest adding “In mainland americas”, so become “In mainland Americas,
these forest, while”.

DONE

L. 113-115:
also because the flower pierces themselves are less restricted morphologically, right? But up until now I am a little unsure whether you include the flower pierces in your study, or you hypothesize that hummingbird-plant networks will be less structured by morphology because of flowerpierces being present. Important to make this 100% clear already here in the Introduction.

L. 119-124.
I am unsure whether you also include the flower pierces in these questions, or whether it is only the hummingbirds and their plants.

TO BE CLEAR, WE MENTIONED THE INCLUSION OF HUMMINGBIRDS AND FLOWERPIERCERS PRIOR TO DEFINING OUR QUESTIONS.

L. 406: Sounds as if this is characteristics for all elfin forest in the world, but I guess this applies to your specific study, right? Make that clear please, eg “We found that…”.

WE CHANGED THIS WORDING AS REQUESTED TO “We found that bird-flowering plant networks in the elfin forests studied here are characterized by fewer interactions than those possible” TO CLARIFY THAT THE RESULTS REFER TO OUR STUDY SITES.

L. 422: The study by Vizentin-Bugoni et al is from Atlantic rainforest, not savannah. In addition, please look at their 2016 study where the find that binary nestedness is significant but Weighted nestedness is (as you cite) not nested.

WE CHANGED SAVANNAH FOR ATLANTIC FOREST AND ADDED A PARAGRAPH COMMENTING THE RESULTS OF NESTEDNESS FOR THIS STUDY.

L. 437: Please add “may” to ie “may affect”.

DONE

L. 448-451.
Again, the studies by Vizentin-Bugoni et al (2014 , 2016) are not from the savannah. But Actually there is a Brazilian savannah study on similar subject: Maruyama et al. 2014. Biotropica 46, 740–747. Be sure to which system you refer –the atlantic rainforest or the savannah. Both systems are welworth referring to as very similar studies to this one here.

CORRECTED

L. 464. Climate change may also affect network structure, see the already cited paper
by Dalsgaard et al. 2011. Plos One, also on hummingbird-plant networks.

REFERENCE ADDED IN THIS LINE

L. 470-489.
See also Maruyama et al. 2015. Nectar robbery by a hermit hummingbird: association to floral phenotype and its influence on flowers and network structure. Oecologia 178: 783793.

THIS PAPER IS INTERESTING, HOWEVER THEY USED ONE SPECIES AND THE NUMBER OF ILLEGITIMATE INTERACTIONS WERE VERY SMALL COMPARED TO ALL THE INTERACTIONS. SO THEIR RESULTS WERE THAT NO OBVIOUS CHANGE IN SPECIALIZATION HAPPENED WHEN COMPARING VISITATION AND POLLINATION NETWORKS. WE CITE THEM IN THE METHODS, ACKNOWLEDGING THAT THEY DID A SIMILAR ANALYSIS AS OURS.

In the Discussion, please discuss that you did not include the role of bird body size
and nectar production, which are known to be correlated, ie determine interactions
between hummingbirds and plants (eg Dalsgaard et al. 2009. Oecologia 159, 757766).
Do you think including this would change your results, and why or why not.
Would like to see that in the discussion.

A PARAGRAPH WAS ADDED TO THE END OF THE DISCUSSION TO REFLECT ON HOW TRANSECTS MIGHT IMPACT RESULTS, AS WELL AS NECTAR PRODUCTION AND BODY SIZE. 



Reviewer 2

Figure 1 could be considerably more informative if the two trophic levels were labelled, and if legitimate and illegitimate (flowerpiercers) visitors where marked (for example with different colors). The caption can also be improved by including information relative to the location of the study and a very brief explanation of what the boxes and lines represent.

WE IMPROVED THIS FIGURE, LABELED THE TROPHIC LEVELS, ADDED COLOR TO THE BOXES AND EXPLAINED MORE IN THE LEGEND.

I believe that figures 2 and 3 would be easier to interpret if they were merged into a single figure and if the same scale was used for panels reporting the same metric.

THE MOST RELEVANT COMPARISONS IN THESE PANELS IS HOW OBSERVED RESULTS COMPARE TO NULL AND OTHER MODELS.  DO THEY FALL INSIDE OR OUTSIDE 95% CONFIDENCE INTERVALS.  BECAUSE OF THE DIFFERENCE IN SIZE OF MATRIX, THE ABSOLUTE VALUES MIGHT BE EXPECTED TO BE DIFFERENT.  WE DON’T FEEL IT WOULD BE WISE TO COMBINE INTO A SINGLE FIGURE WITH 12 PANELS – HOWEVER, THIS COULD BE DONE IF THE EDITOR AGREES WITH THE CHANGE.  WE HAVE CHANGED AXES IN FIGURES 2 AND 3 TO BE EQUIVALENT TO EASE COMPARISONS.

Figure 4 could be more informative and take up less space in the form of a table.

DONE

Figure A3 lacks a title on the YYs axis (“AIC”).

ADDED

The last page of table A2 is unformatted. It could be simpler to provide this data as an
independent data file.

The biometric measures of flower corollas and birds bills are not provided.

THIS DATA WILL BE PRESENTED IN AN EXCEL FILE WITH THE MEASURES OF FLOWER COROLLAS AND BIRD BILLS

Phenology was convincingly shown to be the best predictor for the observed interaction frequencies (observed matrix), however, Abundance is the best single predictor for 4 out of the 6 network metrics shown in figures 2 and 3 (outperforming Phenology in panels A, C, E and F). I believe that this results should be highlighted in the abstract and discussion even if the current title can be retained.

WE DO HIGHLIGHT THE IMPORTANCE OF ABUNDANCE IN  THE ABSTRACT “OTHER NETWORK METRICS (CONNECTANCE, EVENNESS AND ASYMMETRY), HOWEVER, WERE BETTER PREDICTED BY ABUNDANCE (NEUTRAL PROCESS) MODELS” AND DISCUSSION: “IN THE ELFIN FOREST SYSTEM WE FOUND THAT ABUNDANCE MODELS COMBINED WITH PHENOLOGY OR MORPHOLOGY CAN EXPLAIN NETWORK CONNECTANCE, AS WELL AS EVENNESS AND ASYMMETRY FOR BOTH PLANTS AND BIRDS”. HOWEVER WE AGREE WITH THE REVIEWER THAT WE CAN ADDITIONALLY POINT TO THE IMPORTANCE OF ABUNDANCE.  WE ADDED A SENTENCE IN THE FINAL SUMMARY TO HIGHLIGHT HOW ABUNDANCE EMERGED AS THE BEST PREDICTOR IN NETWORKS WITH AND WITHOUT ILLEGITIMATE INTERACTIONS.

Sampling effort is estimated to have captured approximately half of the interactions in
these communities (74 observed interactions out of 150 estimated; Figure A2). While
this might not be too problematic when testing some hypothesis, it can be important in
evaluating the relative importance of biological and neutral constraints, as biologically
constrained interactions might be less common (e.g. interactions between coevolved
specialists) and therefore less likely to be sampled under suboptimal sampling efforts. My impression is that poor sampling is likely to overemphasize the role of neutral constraints (for example for your results with connectance), but because you still picked a clear signal of biological constraints, more intensive sampling would likely confirm that signal. Please add a brief discussion of the potential effects of insufficient sampling effort on network metrics and specifically on the conclusions of this study.

WE MENTIONED IN THE RESULTS THE SAMPLING EFFORT “WE DETECTED ONLY 55.2% OF THE ESTIMATED INTERACTIONS FOR THE WHOLE NETWORK USING CHAO2 (SUPPLEMENTARY MATERIAL FIG. A2). DESPITE THIS, THE OBSERVED NUMBER OF UNIQUE INTERACTIONS APPEARED TO BE REACHING AN ASYMPTOTE WITH OUR SAMPLING EFFORT”.  WE HAVE THE FIRST PARAGRAPH OF OUR DISCUSSION RELATED TO SAMPLING EFFORT: “THESE RESULTS ARE CONSISTENT WITH MOST OTHER POLLINATION NETWORKS STUDIED. FOR EXAMPLE, CHACOFF ET AL. (2012) ALSO OBSERVED ABOUT 55% OF ALL POSSIBLE INTERACTIONS IN A DESERT PLANT-POLLINATOR NETWORK SAMPLED OVER 4 YEARS. YET, DESPITE THEIR TIME INVESTMENT, CHACOFF ET AL. (2012) ESTIMATE THAT A FIVE-FOLD INCREASE IN SAMPLE EFFORT WOULD BE NEEDED TO EVEN POSSIBLY DETECT 90% OF THE POSSIBLE INTERACTIONS. THE SAMPLING EFFORT INVESTED IN OUR STUDY (190 HOURS) SPREAD OVER MULTIPLE YEARS MATCHES OR EXCEEDS MANY OTHER STUDIES (E.G., RODRIGUEZ-FLORES, STILES & ARIZMENDI, 2012, ORTIZ-PULIDO ET AL., 2012, MARUYAMA ET AL., 2014), BUT IS CONSIDERABLY LESS THAN STUDIES THAT USE VIDEO-CAMERAS TO RECORD INTERACTIONS (MAGLIANESI ET AL., 2014, VIZENTIN-BUGONI, MARUYAMA & SAZIMA, 2014)”.   WE AGREE WITH THE REVIEWER THAT WE SHOULD LOOP BACK TO THE PROBLEM OF SAMPLING AND HAVE DONE SO IN A NEW PARAGRAPH NEAR THE END OF THE DISCUSSION. 

L152. Sampling was not homogeneously spread around the year: some months have been sampled 3 times (July), while others were only sampled once (March). How can this affect the interpretation of plant phenology? This issue might not be too problematic but it might deserve a brief discussion.

THE REVIEWER RAISES AN IMPORTANT POINT.  DUE TO THE REMOTENESS OF THE SITE AND DIFFICULT FIELD CONDITIONS, HOMOGENEOUS SAMPLING WAS NOT POSSIBLE IN THE STUDY AREA. WE SAMPLED MORE DURING THE DRY SEASON THAN IN THE WET SEASON, WHEN CONDITIONS WERE MORE FAVORABLE AND MORE PLANTS WERE FLOWERING.  WE FEEL THAT SOME ISSUES CAN BE DEALT WITH, AT LEAST IN PART, THROUGH REPLICATES ACROSS YEARS.  THIS IS IN ESSENCE ANOTHER SAMPLING ISSUE PROBLEM, BUT WHAT IS IMPORTANT IN TERMS OF EXPLAINING NETWORK PROPOERTIES IS WHETHER PLANTS WERE FLOWERING AT TIME OF BIRD PRESENCE.  WE ARE NOT CERTAIN IF REPEATED SAMPLES IN MARCH WOULD OR WOULD NOT HAVE CHANGED OUR RESULTS REGARDING PHENOLOGY AND PRESENCE OF BIRDS.  WE HAVE ADDRESSED THIS IN PART IN A NEW PARAGRAPH NEAR THE END OF THE DISCUSSION.

L155. Improve sentence

WE CHANGED THIS SENTENCE FROM PASSIVE VOICE TO ACTIVE VOICE.

L160. Were there any interactions observed on flowers not typically visited or suspected to be visited by birds? And if so, on what proportion? This information might be important to validate the option of focus the sampling effort only on ornithophilous plants. Birds can also consume nectar and pollen from unspecialized flowers and if these interactions are frequent they can potentially change the relative importance of biological and neutral constraints.

THERE WERE. USING THE DATA GIVEN IN THE SUPPLEMENTARY MATERIAL THAT SHOWS THE VISITS PER BIRD TO EACH SPECIES, THE PROPORTION OF NON-ORNITHOPHILUS FLOWERS THAT WERE VISITED WAS 7.9% (Berberis lutea, Gaiadendron punctatum, Gaultheria bracteata, Miconia alpina, Monnina salicifolia and Saracha punctata). WE RECOGNIZED THAT THE NECTARIVOROUS BIRDS MIGHT VISIT NON-ORNITHOPHILUS FLOWERS, AND ACKNOWLEDGED Maruyama et al., 2013 IN THE METHODS.

L188. I was a bit confused regarding the length of nets used per month. Presently the range presented is between 60m and 180m. If my math is right (probably isn’t), this correspond only to 1 net of 10 meters operated for 4 hour per site per month (on average). It was not clear why was the pollen load collected from birds’ beaks. Were pollen grains identified and incorporated into the dataset?

THE REVIEWER IS RIGHT THAT THE WAY WE POSTED THE NET EFFORT IS WRONG. WE HAD THIS RANGE BY THE THREE SITES; NOT BY EACH SITE. WE CORRECTED THE ERROR, BY ADDING THAT THE RANGE IN QUESTION CORRESPONDS TO A SAMPLING BOUT IN THE WHOLE AREA, NOT IN EACH SITE. THE RANGE OF SAMPLING WITH NETS WAS VARIABLE DUE TO THE UNPREDICABILITY OF WEATHER. HOWEVER WE DID GET ENOUGH INTERACTION OBSERVATIONS TO BUILD A ROBUST NETWORK (SEE SUPPLEMENTARY MATERIAL FIGURE A2) 
POLEN GRAINS WERE NOT INCORPORATED TO THE DATASET, BUT THEY LARGELY CONFIRM THE OBSERVED VISITATION NETWORK. WE ADDED A PHRASE STATING THAT THE POLLEN INFORMATION WILL BE USED IN A FORTHCOMING ANALYSIS

L385 and 395. Maybe replace “illegal” by “illegitimate”.

DONE

L386. ...through "the" corolla

DONE

L386. ... the "original" network

CORRECTED

L406. I’m not familiarized with the expression “many fewer”; consider using “much
less” instead.

WE CLARIFIED THIS PHRASE IN THE MANUSCRIPT.

L476. I didn’t understand this sentence. If these interactions were not observed, how can we infer that they are facilitated by the locally common flowerpiercers? I imagine that nectar robbing through holes in the corolla was observed for several short tongue hummingbirds, but when you say that these forbidden interactions did not occur, you mean that they didn’t result in actual pollination. Please clarify.

[bookmark: _GoBack]THESE FORBIDDEN INTERACTIONS WERE OBSERVED, SMALL-BILLED HUMMINGBIRDS ACCESSING LONG-COROLLA FLOWERS. WE MEANT EXACTLY THE OPPOSITE, THAT THERE WERE INTERACTIONS BUT WERE NOT FORBIDDEN BECAUSE THEY OCCUR. THE SENTENCE IS CHANGED TO: “the forbidden interactions in this network, which hypothetically should restrict access to nectar for small-billed birds for a number of flowering species, were allowed”.
